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New RCA complements of IOO-milliampere heater tubes for 120-volt series-heater complement, 
bring important sales advantages to your ac-dc radio and phonograph designs_ 

Slimmer, smaller cabinets- greatly reduced 
heat-longer life expectancy-high operating 
efficiency! 
Now you can design these sales advantages 
into ac-dc home radio and stereo, thanks to 
a new series of RCA tube complements de­
veloped for 120-volts, 100-milliampere 
series-heater operation. These are the first 
kits of 100-milliampere tubes whose heater 
voltages add up to 120 volts, the normal 
value of power supply that RCA considers 
available in most American homes. 
With these new tube kits , temperature of 
cabinet hot-spots has been cut 15-25 % . This 
decrease in temperature permits reduction 
of cabinet size (or retention of present size 

with cooler operation and better acoustic 
response); lessens possibility of cabinet 
warping or discoloration; allows wider 
choice of cabinet materials; and lends new 
flexibility to positioning of parts and printed­
circu it boards. And important to you-these 
100-milliampere heater tube complements 
provide performance equal to that of a 150-
milliampere heater tube complement; 
furthermore little or no modification is re­
quired in your basic circuit design. 
Get full details on these new 100-milli­
ampere heater tubes! Check with your RCA 
Field Representative, or write: Commercial 
Eng ineeri ng, RCA Electron Tube Division, 
Harrison , N . J . 

.. Th, Mo" Tm,,,d N, m, '0 Elwcon~' 
R ADIO CORPORATIO N OF AMERI CA 

® 

NEW 100-MA HEATER TUBE COMPLEMENTS 

5·Tube Radio Complement 
I RFX6. IRFW 6, 18 FY6 , 34GO S, a n d 
36A M3-A. Pe rfo rm a nce eq ua ls ISO-M A 
heater tube co mpl eme nts! Ye l IOO- M A 
co mple ment di ss ipates mu ch less heat. 

4-Tube Economy Radio Complement 
18FX6, 20EQ7, SOFKS. 36AM3 ·A . Top 
performa nce fo r a 4-tube co mpleme nt. 

2-Tube Stereo Complement 
Two 60FXS 's can prov ide 1.3 wa tt s out ­
put per cha nne l lI s ing a hi gh-o utpu t 
stereo ca rtrid ge. 

3-Tube Stereo Complement 
20EZ7, two SOFKS·s. 20EZ7 permits u se 
o f stereo ca rtrid ges w ith moder ateoutput. 

4-Tube Stereo Complement 
36AM3-A , 20E Z7, two 34GOS's. Ca pa­
ble of delive ring 1.4 watts per ch annel 
with a B+ supply volt age o f 110 volts. 

RCA FIELD OFF ICES 
EAST: 744 Brood St. , Newark 2 , N. J . 
HU 5 · 3900. MIDWEST : Su;te 1154, Mer . 
chand ise Mart Plaza , Ch icago 54 , Il l inoi s , 
WH 4·2900 . WEST: 6355 East Wa sh;ngton 
Bl vd . , lo s An gele s 22 , Col;!. RA 3·8361 . 
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only for those who want the ultimate 

SHERWOOD. S-3000 lIT' 
FM/MX STEREO TUNER 

The FM tuner that has everything ... 0,95~v 
sensitivity , I nterchannel Hush noise muting 
system, " Acro-Beam" tuning eye,cascode bal­
anced input, automatic frequency control , 
"Iocal·distant" switch ... now brings you 

the only 

FM TUNER with "CORRECTIVE" 
INVERSE FEEDBACK 

Every high fidelity amplifier today incorpor­
ates " corrective" inverse feedback for lower 
distortion and improved response. Now, Sher· 
wood brings the same performance benefits 
to the S·3000 III 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 III contains 
chassis space and all control facilities to plug 
in a stereo multiplex adapter. Other features 
include flywheel tuning, plus 7" exp.anded 
slide rule tuning scale , cathode· follower out· 
put, and front pane l output level control. 
Sherwood Electronic Laboratories, Inc. , 4300 
N. California Ave., Chicago 18, III. 

(*) Other fine Sherwood Tuners: 
S,2000 n AM · FM Tuner $145 .50 
S-2200 AM·FM MX Stereo Tun er $179.50 
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AIWA 
M CROPHONES 
Features: YM-18-S·YM-18-B 
* Small size and slim shape facilitate handling. 
* Comparatively high sensitivity and fine response 

characteristics. 
* Sturdy construction with short ribbon diaphragm. 
* Humming minimized. 
* Equipped with a low frequency attenuation circuit. 

Specifications: 
Type: Ribbon Microphone 
Frequency Response: 50·15,000 cis ± 3 dB 
Impedance: 600 ohms ± 20 % (At 1,000 cis 

Output Level: 
Mounting Screw: 
Directional 

at 0 point of the switch) 
-75 dB (0 dB = 1 VIp. bar 1,000 cis) 
5/8" 27 Threads 

Characteristic: Uni-Directional 
Noise Level: Below 30 dB 
Dimensions: VM -18-S Dia. I 1/2" Length 9 1/2" 

Wt. 2 1/4 Ibs. wiD stand 
VM-18-B Dia. I 1/2" Length 7 5/16" 

Wt. 2 1/4 Ibs. wlo stand 
Case: Satin Chrome Finish 
Complete with the connector for low frequency attenua· 
tion choke and 9.10 feet cord . 

AIWA CO.,1-1"P. 
KANDA, CHIYODA-KU, TOKYO, JAPAN 
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AUOIOclin ic 

JOSEPH GIOVANELLI * 

Tape Speed-50 or 60 cps 

Q. I hope to exchange tapes with friends 
'in England whel'e I believe the power s'up­
ply is 220 volts, 50 cps. 

I have been told that the diffe-rence in 
!-ine voltage will not affect the recori14ngs, 
but that the (liffel'enee in line frequency 
will cause my I'eeol'dings to have a much 
lower pitch and vice versa. 

Please S'ltggest a sol1ttion to this pJ'ob­
lem_ Name withheld. 

A. Before dlscussing the effects of sup­
ply line frequency on tape speed, I should 
meution that the higher voltage, although 
it does not have a grea t deal of control 
over the tape speed, will ruin a machiue 
designed for 117 volts. The power trans­
former will be overloaded, probably all the 
tubes will burn out, and the motor will Ull­

doubteclly overheat and open up. When a 
European machine is plugged into an 
Americau a.e. main, the machine will prob­
ably not run at all. The tube filaments will 
not get hot enough to emit electrons, and 
the motol' will not receive sufficient power 
to cause it to turn over. Probably no dam­
age will result, except to certain types of 
motors which draw too much current be­
cause of their inability to generate self­
inductance, which, in turn, is caused by 
their not rotating. This type of motor is 
seldom, if ever, used in tape machincs. 

To make the answer to your problem 
clear, let us assume that you have a tape 
recorder which is designed for 60 cps oper­
ation. Your friencl has one designed for 50 
cps operation. When your machine is oper­
ating at Its proper line frequency, we shall 
assume that it will record and playback at 
7.5 inches per second. When your friend's 
machine is operatiug at its proper line fre­
quency, his transport mechanism also makes 
the tape move at a speed of 7.5 inches pel' 
second. Notice that you are both playing 
the tapes back at the same speed, regarcl­
less of the liue frequency. 

Let's go one step further. Suppose that 
you and your fdend have exchanged tape 
machines. You now have one which operates 
at 50 cps as intended by its manufacturer, 
but you will have to operate it at 60 cps 
because that is the power line frequency 
commonly used in this country. The motor 
will run faster- pulling the tape along at a 
speed of roughly 9.0 inches per second. 
The machine which your friend now has 
will operate slower than it would at 60 cps. 
In other words, his motor is running slower 

* 3420 N ewkirk Ave., Brooklyn 3, N . Y. 

than it should-pulling the tape at ap­
proximately 6.25 inches per second. 

All that need be done is to operate the 
tape machines on their proper line fre­
quency and voltages. All will be well. 

What is inlportant is the speed of the 
tape. Before exchanging tapes, check to 
see that your machine and his are equipped 
to play at the same speed. If your machine 
operates only at 3.75 inches per second and 
his o-nly at 7.5 inches per second, you will 
bc unable to utilize these machines for tape 
correspondence. This possibility has noth­
ing to do with the line frequencies used to 
furnish power to the two tape machines. 
On the other hand, however, if your ma­
chine operates at 7.5 and 15 inches per 
second and your friend's machine operates 
at 3.75 and 7.5 inches per second, you may 
correspond by using that speed which you 
bot h have in common- 7.5 ips. 

Don't worry about the problem which 
would arise if both you and your friend 
each have a Ferrograph which, as you prob­
ably know, is a British-made machine. The 
Ferrogl'aphs which come into this country 
are so modified that they can operate at 
our line frequency and voltage-60 cps at 
110 volts. Those used in England are that 
company's standard models which operate 
at 50 cps at 220 volts. The machines will, 
in either case, pull the tape past the heads 
at the same two tape speeds, 7.5 and 15 
inches per second. 

Bandpass in FM Tuners 

Q. What are the merits and faults of 
eith{3r a 150 or a 220 lee bandpass i.f. for 
FM tuners? Name withheld. 

A. The merits of a 150 or a 220 kc i.f. 
bandpass of an FM tuner can be argued 
both ways as I see it . By law, the maxi­
mum permissible deviation from the as­
signed frequency of an FM station licensed 
for commercial broadcast, is limited to 75 
kc either side of that frequency. The total 
bandwidth of the signal is, therefore, 150 
kc. It would seem, wouldn't it, that an i .f. 
having this required bandwidth would be 
all that is necessary. However, it is gen­
erally understood that the signal is attenu­
ated at 3 to 6 db at the extreme edges of 
any bandwidth. The audio voltage at the 
output of the detector will be proportional 
to the deviation of the signal in accordance 
with the program t ransmitted. But, if tne 
signal drops 6 db at the extremes of the 
deviation, plus or minus 75 kc, the signal 
at the output of the Lf. strip will not be 
dependent solely on the deviation. It will be 
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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 
intentionafiy tilted, or record is 

~ 
~ 

Full-sized, heavily weighted (6 lb.) 
balanced, cast, poUshed 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. 

warped or not perfectly concentric. 0 
nly 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. $6950 

. . ~ 

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

world's finest 

See it at your dealers. For your free Garrard comparator guide, write Dept. eX-10, Garrard Division of British Industries Corp., Port Washington, New York 
='W!&IIII'!f.: 

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

~ ~~. ~ TyP!' A RC88 ' Model 210 Q) ' 301 . 4HF • . Plodel Till 

. 

Q, Automatic 0 ••••.••.• 
1 

Deluxe ~ Deluxe Intermix ~.. .. Tral)scriptioo ~@ Transcription 0 Manual Turntable Changer Changer . Turntable , Manual Player - Player 

~ . $69.50 $59.50 $49.50 $89.0p $59.50 $32,50 

Canadian Ing""ies to G~as. W. Po!nt';;;, tfd., 66 Racine Roaa; Rexdale, Ootario territori .. otller than u.s:A~;and Canada to .~ar&.rd Snglneering &. Mlg; Go., Ltd., Sw;ndon, Wilt'i!, England 
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Thin Versatile 
Co-Netic and 

Netic Magnetic 
Shielding Foils 

How thin Co-Netic and Netic foils lower your mag­
netic shielding costs: 
1) Weight reduction. Less shielding material is used 
because foils (a) are only .004" thick and (b) cut and 
contour easily. 
2) Odd shaped and hard-to-get-at components are 
readily shielded, saving valuable time, minimizing 
tooling costs. 

These foils are non-shock sensitive, non-retentive, re­
quire no periodic annealing. When grounded, they 
effectively shield electrostatic and magnetic fields over 
a wide range of intensities. Both foils available from 
stock in any desired length in various widths. 

Co-Netic and Netic foils are successfully solving many 
types of electronic circuitry magnetic shielding prob­
lems for commercial, military and laboratory appli­
cations. These foils can be your short cut in solving 
magnetic problems. 

Cuts readily to any shape with 
ordinary scissors. 

I nserts readily to convert 
existing non·shielding 

enclosures. 

Shielding cables reduces 
magnetic radiation or 

pickup. 

Wrapping tubes prevents 
outside magnetic 

interference. 

PROTECT VITAL MAGNETIC TAPES 
When accidentally exposed to unpredictable magnetic fields, presto! - your valuable 
data is combined with confusing signals or even erased. 

For complete, distortion·free protection of valuable magnetic tapes 
during transportation or storage. Single or multiple reel Rigid 

. Netic Enclosures available in ma ny conve nie nt s izes a nd shapes . 

Write for 
further details 
today. 
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Rigid Netic 
(.014 " and up 
in thickness) 
Shield ed Rooms 
and En closu res 
for safe, distor· 
tion-free stor­
age of l arge 
quantities of reo 
corded magnetic 
tapes. 

Composite pho­
to demonstrat­
ing that mag­
netic shielding 
qualities of 
Rigid Netic Alloy 
Materia l are not 
signi fi ca ntl y af-
fected by vibration , shock (including dropping or 
bumping) etc. Netic is non· retentive, requires no periodic 
annealing. 

MAGNETIC SHIELD DIVISION PERFECTION MICA CO. 
1322 No. Elston Avenue, Chicago 22, Illinois 

ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO-NETIC MAGNETIC SHIELDING 

iuiiuenced by the voltage loss creat ed by 
the beginning of the band rej ection slope. 
If, now, we widell t he i.f . bandpass so th at 
it is now 220 kc in width, the signal will 
be l'elatively flat a t the 150 kc point. 

1'11e have a rri,' ed now at a point where 
we would think tha t this would settle th e 
arg ument in favor of the 220 kc wide i.f. 
strip. Suppose, howe,er, that you live ill 
a n area wher e you ha , e the choice of t wo 
signals on adjacent chanllels. The one ;11 
which YOll are not interested ,,-as somewhat 
stronger than the one in which you really 
were interested. If your tuner was one 
whi ch had the wider i. f . bandpass, it is 
likely that the undesirecl station woulel 
break into the ba ndpass of the station in 
which you were inter ested. If the i.f. band­
pass were just a bit na rrower, this inter­
ference would be avoided. If you were in 
tha t situation, perhaps you would feel that 
you could tolerate a bit more distortion 
created by the nonlinearity of the voltage 
supplied to the detector, in f avor of th e 
ability to receive a signal free of interfer­
eHce from another program. 

Weil, now, let' s build another tUller and 
proviue it with a 150 kc deviation total i.f. 
bandpass, bnt let 's set up our detector cir­
cuit to have a bandpass of a t least 220 kc. 
We tune the receiver to a strong signal, 
many db stronger than is required for good 
quieting. What really happens to the volt­
age a t the detector when the deviation 
reaches its maximum ~ True, the signa.l 
drops in strength by perhaps 6 db, bnt the 
detector will not see this as a drop. At 
that instant of the modula tion cycle, the 
limiter becomes less effective because it, in 
turn, has a r~duced signal le,-el impressed 
across it. The effect will be similar to AVO 
action, and the signal a t the detector will 
be relatively flat. The bandwidth of the 
detector will be good enough to pass t he 
signal in a linear mallller. Yet, whcn we 
want t o listen to a weak sta tion, the i.f.'s 
will be sharp enough to rej ect a strong, 
adj acent signnl to some extent, 

Obviously, this arrangement is a com­
promise. When the sigual to be received is 
weak, the limiter will not be effective as it 

lcveling agent, a nd the system will t ake 011 

the characteristics of a 150·kc strip. 
There is even more to complicate the pic­

ture. When we state the bandwidth of an 
i.f . strip, wha t signal strength is neces­
sary in order to oqtajll this width ~ It is 
well to know tha t, as the signal strength 
decreases, the bandwidth of the Lf. trip 
decreases. If the tuner has a bandwidth 
of 150 k(i ' when a reasona bly strong signal 
is applied, the bandwidth will be red uced 
considerably below this value wllen the 
tuner is set to receive a weak signal. In 
order for us to understand the ballclwillth 
picture we must know wha t signal st reugth 
is required to give us the stated width. It 
i s possible, t hough I have never heard of 
just such a situa tion, tha t the bandwidth 
of a given tUller is 150 kc with the limi ter 
ac ting as a leveling agellt. If, accordin g to 
wha t has been stated a bo,-e, t IllS means 
that the signal is down 6 db a t the extremes 
of the modula tion swing, e,' en with th'~ 
limiter a<;ting as a restor ing force, what 
will this s'ame tnner do when t he signal is 
well below the limiter threshold 1 At least 
I wonld have a good reason f or giving it a 
"worst bny" rating. 1E 
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WINNING AMAZING ACCEPTANCE 

NEW MICROPHON E by ALlEC 
breakthrough design improves 

performance dramatically 

Ever since its introduction, Altec's new microphone line has 
been winning broad acceptance among professional circles, 
both for its impressive improvements in performance and 
its styling. Among many other features, this advanced 
design incorporates two important exclusives. Altec's rugged 
new "golden" diaphragm offers remarkably smooth, wider 
response and output. Coupled with this-Altec's famous 
sintered bronze filter for unmatched protection against 
moisture, contaminants and blast. Individual certified cali· 
bration curve chart is supplied with models 684A and 685A. 
Whatever your microphone needs, whatever price you have 
in mind, Altec offers you the year's best value in a profes· 
sional quality microphone-a value backed by Altec's reputa· 
tion as the leader in professional broadcast and recording 
studio equipment. 

684A OMNIDIRECTIONAL STUDIO MODEL. Un iform response over 
35·20,000 cycles. High output of -55 dbm/l0 dynes/cm '. 
Slip·on adapter. Deluxe storage case. Calibration curve chart 
is supplied with this model. Price: $81.00 net. 

M30 CARDIOID CONDENSER SYSTEM . 

Frequency response 20·20,000 
cycles with directional cardioid 

pattern of outstanding discrimination . 
Balanced output of -53 dbm/lO dynes/cm '. 

First miniature directional microphone 
capable of translating the entire frequency 

and dynamic range. Price: $334.00 net. 

AUDIO • DECEMBER, 1960 

685A CARDIOID STUDIO MODEL. Offering flat frontal response, 
40·16,000 cycles with average front·to·back discrim ination of 
18 db over entire frequency range. 3 impedances selectable 
from cable plug. Output level of -54 dbm/lO dynes/cm '. Slip· 
on adapter. Deluxe storage case. Cali bration curve chart is 
supplied with this model. Price: $96.00 net . 

Fur more d eta ile d te chn ico l info rmation and s peci fi catio ns, w rite Dep t. ADM -4 

ALTEC LANSING CORPORATION 
A subsi dia ry of Ung-Temco Electronics, Inc . 

1515 S . Manchester, Anaheim, California 

161 Sixth Avenue, New York 13, N . Y . 
© 1960 Al tec Lansin g Corporat ion 

686A DYNAMIC LAVALIER MODEl. 

Just 31/2" long, weighing 3 ounces 
(not including cable and plug) . 

,~ Uniform response over 
'?til 70·20,000 cycles. 

2 Impedances selectable 
at cable plug. Includes 24 feet of cable , neck cord with slip·on 
adapter and tie clip. Deluxe storage case. Price: $54.00 net. 

M20 "LIPSTICK" CONDENSER SYSTEM . Just 
3 Vs" x Ya" , this small versatile microphone 
is widely used in laboratory recording and 
broadcast studios because of its extreme 
sensitivity. Balanced output of -48 dbm/ 
10 dynes/cm'. Omnidirectional pick · up 
pattern . Price: $236.00 net. 
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THE ONLY 
RECORDER AT 

ANY PRICE THAT 
DOES EVERY­
THING~ 

f!iedl! 

100 STEREO 
PROFESSIONAL 
PERFORMANCE, 

POPULARLY 
PRICED 

N35B 
HIGH 

PERFORMANCE, 
LOW PRICE AND 

MAGNECORD 
QUALITY 

Magnecord, the oldest name in 

professional tape recording, has 

set the standard for performance, 

versatility, reliability and ease of 

operation in its diversified line of 

tape recorders. Magnecord merits 
your confidence. 

SOLD ONLY THROUGH FRANCHISED 
MAGNECORD DEALERS 

For the dealer nearest you . . . write 

19n1agnecOrd 
~ SALES DEPARTMENT 

MIDWESTERN INSTRUMENTS, INC. 
manufacturers of electronic data 

. acquisition instruments 

6 

DEPT. 77,P. O. BOX 7509 
TULSA 18, OKLAHOMA 

LETTERS 
Eo; phone Stereo 

SIR: 
I cannot agree with Mr. Canby's com· 

ments on stereo earphones. His approach 
to the earphone type of stereo is entirely 
unfair and leads me to believe that either 
he has an earphone psychosis or he just 
doesn't know what he is t alking abont 
technically. -

While it is true that "binaural" and 
"stereophonic" effects are t W? diffe.rent 
animal he has missed th e pomt entirely 
when h~ st at es tha t stereo recordings are 
intended for loudspeaker reprodnction only 
and that earphone reprodnction presents a 
distorted and out-of-focus program which 
ca uses a strain on the ears and may even 
ca use ?nal de ?/te?'. 

Suffice to say that almost everyone re­
alizes that the effect of listening to stereo 
r ecordings through two-channel earphones 
results in merely a r earrangement of the 
instruments or sound sources. There is only 
a change in placement of the listener in 
r ela tion to the sonnd sources. 

In the case of a normal stereo record­
ing involving two mi~rop~ones , ea!phones 
would only create the IllUSIOn of beillg sur­
rounded by the orchestra instead of being 
seated in the front row of a theatre or 
a uditorium. 

The effect of mnlti-pick-up stereo record­
ing and mixing in its true sense ~erves o~ly 
to reinforce weak orchestral sectIOns or ill­
struments to bring the output into a more 
balanced arrangement. Also, multi-mike 
pick-ups al'e used to create the illusion of 
different positioning of the elements of the 
orchestra in the final recording by proper 
mixing between the two channels. This 
practice is used extensively in supel' stereo 
recording. 

Now let' s briefly discuss Mr. Canby's 
compa; ison of stereo sound recording with 
stereo photography. I s he aware that many 
ste~'eo photographs are taken with the t wo 
taking lenses much f arther apart than the 
average dist ance between the human eyes~ 
This is quite of t en done to create a great er 
illusion of depth. (Actually, it makes the 
scene loolc as ·though it were a m'iniatul'e 
movie set. ED.) This does not give the 
viewer a headache. It i s doubtful that the 
viewer is conscious of this illusion. In this 
case, are the viewers eyes on st alks ~ 

I have owned a set of stereo earphones 
since the first opportunity to buy them pre­
sented itself. I accept them for what they 
are and I have enjoyed them i=ensely. 
No earstrain, no seasickness. (To prove I 
can experience seasickness, I can t ell yon 
that I get extremely nauseat ed when view­
ing poorly t aken movies. ) ( I s t his neces­
sal'ily Telated? ED.) 

Finally, as an enthusiastic audiofan (as 
well as a mnsician and engineer ) , it grieves 
me deeply to think that many of my fellow 
audiofans may be discouraged f rom giving 
stereo earphones a f air trial and thereby 
be deprived of the enjoyment, convenience, 
and privacy of earphone listening because 
of Canby's comments. 

SIR: 

F. J. P ACKARD, 
2904 S. Moreland Blvd., 
Cleveland 12, Ohio 

Mr. Canby makes several statements that 
are unquestionably correct (about ear­
phones ), but he also wrote . before he 
t hought in stating that, essentIally , stereo 

with earphones puts one's ears wbere t hey 
could not exist in actuality and must, l'es 
'ipse loq1tit01', be inferior to listening with 
loudspeakers. A short session wi th pencil, 
paper, and a bit of moder ately sophisti­
cated math will demonstrate to anyone 
tbat loudspeaker stereo permits a n even 
less perfect recreation of the orig~nal situ­
ation than does earphone stereo, Just on a 
theoretical basis; had MI'. Canby been able 
to listen longer it seems cer tain he would 
be of a similar persuasion. 

Together with several interested and ex­
l)erienced acquaintances, I have spent much 
of the last year list ening to a lar ge and 
var ied assortment of recordings with good 
earphones and comparing them t o th e f ew 
live concerts our posit ions allowed us t o 
attend, as well as to various systems em­
ploying loudspeakers. We ha ,'e come t o the 
following conclusion s : 

1) . It i s quite true, as Mr. Canby I?oints 
out t hat one does not get the partlcular 
sen~ation he might have had when sitting 
in some particular seat in the origin al con­
cert hall (but then, as st at ed above, speak­
ers are even worse in this r egard); this 
does not invalidat e the method, however. 
'l'h e illusion of reality (although not neces­
sarily the r e-creati on of any actual existing 
envh'onment) is markedly enh anced by 
this method of reproduction, and one can 
get a more accurate concep tion of the com­
poser's intentions than under all but the 
most ideal live conditions. 

2 ) . There are only two or three records 
in my collect ion for which I ever f eel the 
neeel of increasing the cente~' fill by nse of 
the blend control when using earphones, 
and no one else who has used the system 
li as iuelica ted such a need. In ot her words, 
it is possible for the mind to integrat e t he 
two channels in all cases except those of 
the most flagr ant engineering excesses. 

In summary, stereo recordings repro­
duced over the best ea rphones offer maTk-
6e11y improved realism (or fidelity) in ad­
dition to the advantages usually touted. 

L EWIS A. L INDNER, 
Columbus P sychia t ric Instit ute 

and Hospit al, 
473 W. 12th Ave., 
Columbus 10, Ohio 

Tape Demonstrations 

SIR: 
I have just read Mr. Cade's let ter in the 

October issue in regard to wanting to buy 
t apes, bnt unable to listen to them before 
he buys th em. 

I am a United Stereo T ape dealer , and 
would like to make this offer to Mr. Cade, 
or to anyone else who may be inter ested in 
purchasing t apes. I will ship a tape to an! ­
one-at list price, of course- and they ill 
turn can keep the tape for three days and 
play it as much as they like in this period. 

. If at the end of this period the t ape is un­
sa tisfactory, they may return it for ex­
change, 01' if nothing else will do, for a 
fnll refund minns a small charge for ship­
ping and postage, which should be about 
35¢ per tape. This is, of course, with t he 
provision that the t ape is not damaged by 
breaks or partial erasure. I think this is a 
f air offer to anyone interested in purchas­
ing t apes. 

BOB M YERS, 
P . O. Box I 3325, 
Fort Worth 18, Texas 
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tqps 
In 

stands 
ST-200 studio-type folding microphone sta nd 

wi th shock-absorbing legs, low center of gravity, 
and "warm-touch" plastic hand grip. Extends 

from 42" to 71", folds to 37" x 4"; 7 pounds, $45. 

for 
the 
.tops 
In·k ml es 

C-12 

from AKG, of course! 

C-24 

And the King of CONDENSER Microphones -
the wide-range, low-distortion C-12/ C-24 

Two DYNAMIC Mikes for recording and transmission in mono and/ or stereo. 

from AKG's wide range of quality transducers 
for every application in the field of sound. 

D-24-8 Cardioid -

excepti onal from 30 to 16,000 c/s, 
with 20 dB discrimination at 1800 

and bass-attenuating switch. Sen­
sitivity 0.18 mV/!Lbar; output im­
pedance 200 Ohms; $145 

DYN-200-K Studio-S 
Omnidirectional -

very flat from 30 to 15,000 c/s 
in all directions :!:2dB. Sensitivity 
0.15 mV/l' bar; output impedance 
200 Ohms; $110 

C-12 Variable-Pattern -

with high sensi tivity , phenomenal 
flatn ess 30 to 20,000 c/ s, and 
grea test flexibility. Nine patterns 
from hypercardioid to omnidirec­
tional, Si lently se lectab le. Imped­
ances 50 and 200 Ohms. Uses 6072 
(12AY7) Five Star tub e. Complete 
wi th cables, power supply, remote 
control, $650. 

C-24 Stereo -

a duplex model with two stacked 
C-12's for MS and/ or XY pickup. 
Relative orientation an d nine pat­
terns are independently variable 
by remote control without aud io 
interference; crosstalk between 
channels -40 dB or better. Com­
plete wi th cables , power supply , 
remote controls, $950. 

ELECTRONIC APP L. ICATIONS, INC_ • STAMFORD, CONNECTICUT • (203) DAvis 5-1574 

AUDIO • DECEMBER, 1960 7 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


The symbol 0 indicates t he United 
St ereo Tapes 4-track 7 1fz ips tape 
number. When Mr. Santon has lis­
tened to the tape only, the t ape 
number is listed first. Otherwise, the 
corresponding tape number is fur­
nished by United Stereo Tapes. 

Andre Kostelanetz: Joy To Th e World 
Columbia CS 8328 

I detect another sign ifi cant leap fo rward in 
stereo di sc quali ty in I'hi s Christmas r elea sc. 
There hn "e not been ma ny break t h roughs in 
hasic quality s in Ce two signals began to mul{e 
theh' way into a s ing le g roove. Eal'liCl' il11-
IHovements cn me in t he penetrlltion or: the 
region abo"c J 0,000 cps, h ealthi e r Signa l level 
on th e reco rll , :Iud t he g-c neral t id y ing up that 
I)!'ough t a bout the g nu]ua l disappearance of 
groove 1mperfection s. 

In trying to figul'e out why this particular 
record stands ou t above the r est in t his 
month 's r eleases, I'm temp ted to conclude 
that it does so because a non-class ical Colum­
bia performan ce was a llowed to go through 
t he en t ire product ion process without a rti fi ­
cia l enhancement of a ny kind. If you t hin k 
some enhancement techniques t hese days do 
110t con stitu te a serious problem on a pro­
ficient sound system, sflmpl e the brand 11 ew 
Percy Faith a lbum called "Jealousy" (CS 
8292) which traveled through the same Co­
lumbia plant only last month, On my setup 
t he Faith r elease displays li ttle chari ty a11d 
holds forth scant hope becau se the orchestral 
sound is about tllirty per cent echo chamber, 

Yet the same playback equi pmen t r eveals 
this month that Columbia h as produ ced the 
most r eali stiC ChorUS-WIth-orch est ra r eco rding 
I've ,heard .'0 far 011 ste reo di sc, Earl Wright­
son IS t h e fortunate baritone so loist, H e was 
miked at a distan ce a lmost equ iva lent to that 
of the ch oru s, All the production va l ues, 
t herefore, place the emphasis on the carols 
themselves, 'I.'he arrangements are simple and 
in th e best of taste, Mingled with the familiar 
C~l'ols are seasonal tidbits by T:-;chaikovs ky, 
'lctor H e rbe l't, Leroy Anile rson, and Wald­
teufel' s SMt l e'r'.y Waltz 'In the famo us trans­
scription for o rchestra by Artu ro Toscn nini. 
These perfol'lllances, un l ike so me popular 
treatment of ChristmllS music t hese clays, will 
g ive plellS8re for many seasons and the sound 
js: the best presell t " Oll co ulu g i ve a dese rYing 
s tereo system . -

Percussive Vaudeville 
Audio Fidelity DFS 7001 

As 1960 d ra \\"s to a close, i t i:; safe to say 
that th e yea r ha s not produced a wilder 
record than thi s one, Jlel'e is a pit band t orn 
out of \l' fiudeviJle' s most l'UUCO llt:; era and t hen 
its bag of tricks emptiecl in the center of a 
reCol'tling stndio. Til ree p er CII 's ion ists nnd 
two dl'umm e rs were as.s ig n ed to take care of 
the noisemni< e ,'s that once \""1'" llandled hy 
one man in the depths of the pit, No matter 
bow Yivid their Inemo l'y of t he Tw'enties, few 
vaude " ille fans will be prepn red for the close-

"12 Forest Ave" Hastings-on-Huclson, 
N.Y. 
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range wu ll op un CO I'l< ccl he re. Aucl io F ill clity's 
new DFS series stresses directionality whil e 
maintaining the ultracrisp presence of their 
hi gher-pri ced AFSD series, The stull' r eall y 
p iles in from all sides, It sta rts wi th the bill 's 
open ing bit of ragtime anel ca rries through to 
t h e last sound effect in t he WI/ ';stle,' anll His 
Dog, A dulcimer comhinecl with honky-tonk 
piano creates the effect of un old st ree t piano 
in I!Nrlewa lks Of New Yo"'" Banjo, wood blocks 
and tambourin es of dill'e rin g pi tches r evive 
<l cakewalk in Gem'g'iu C UIn1) jl{ee l,ing, A 
s nappy minstrel instrumental routine is fol­
lo wed by a George i\L Cohan two-step, ~'h e 
most intriguing novelty in the lineup is a 
bell instrument called the Una-fon_ This elec­
trical marvel has a small I< eyboard whi ch 
controls rows of bells (rack mounted fo r ease 
in servicing) and is rated by i1s manufacturer 
(in American watts, t h at is) as being capable 
of brass band volume, 

Percussive Latino Ch a Cha Cha 
Aud io Fidelity DFS 7003 

I-Ie l'e is stereo directionality fo r dancers, 
R ene Hernandez lea ds an orchestra small 
enou gh to place the Latin percuss ion on an 
equal footing with t he trumpets, sa xes, flute, 
bass, and pian o, More pains bave been lav­
ished on maximum frequ ency r es pon se of the 
percussion than on the dexte rity of its trans­
fer f rom channel to channel. In the area 
a round 50 cps nnd again in the Tegion nbo,-e 
1.0,000 cps, thi s disc delivers unforced r e­
, ponse wh ere the output of other labels begins 
to fa ll 01I_ Som e of tbe ,ecret undoubtedh' 
li es in the proximity of the mildng. The thre'e 
tl' llrnpets fir e at extrem e ri gh t, th e four sases 
at fa r left with the rest of t he g rou p linking 
t he t wo ends, PreSiding over t h e cenf'e r i s a 
plu mp bass t ha t can tal{e on any speaJ;:e L' in 
t he bll s iness II l1d mal'e it shudder liI'e a 
woofer s budd. 

Sy Shaffer: Seems Like O ld Ti mes 
Westminster 0 4T 106 

Er ic J ohnso n: Rod gers and Ha rt 
Westm inste r 0 4 T 108 

B ef ore the appeat'flnce of stereo discs, \Vest-
11l~n ster's two-track tape.' were right up t h er e 
,n th the bes t of t hem, in audio quality, In 
the opinion of li steners co nversant witl; the 
major tape Illbels, ollly tw o other com panies 
s hared the top spot with Wes tminster. Each 
label, at that t im e, processed its o wu two­
~rnck tapes and the variabl es in sou nd yu ul­
lty flu ctua ted wi th t he consc ience of the inui­
\' idual firm, " ' hen foul' t l'a ck came a ]OIl O' 
UST supplied a uniform duplicating proce;~ 
and We.tminste r co nfin ed its ell'orts to the 
maste l' tapes , 

'l' hese two reels fea t ul'in g th e or chestra s of 
Sy Shaffer and E ri c J ohnson illustrate an 
inte res ting point. In ellch case, the ma s ters 
f r om w hich t hese tapes wer e tll l<en Ilre at 
least two years old. Yet the steady improve­
ments in mass d uplicating put t hese tapes on 
a par with tape relenses r eco rd ed only a s hort 
time ag?, ] f we assum e that ta pes of average 
populurl1'y Ilre prOllucetl in s Ul a li quantities 
at the duplica l'ing plan t, by t he time the 
stockp ile of t hese tapes n eeds replenishing, 
Improvements in the duplicating process are 
bound to show up in the subsequen t butches 
of tnpe, It's n nW L'C fl ex ible arrangem ent 
than one fo und in the di sc business. 

'l' he two rccls under con siderat ion h ere pro­
vide a better than average grade of music 
making for r elaxed l isten ing, Sy Sbaffer is 
no stranger to Arthur Godfrey fans, IIis band 
ha s been featured sin ce 1945 on th e Goc1frey 
TV a nd radio programs with his trombone n. 
"Hal part of the theme song. In addit ion to 
the theme, See ms LU'e Olll Tim e, played in 
its entirety, Shaffer presents a ba tch of stanel­
anl s in t h e smoothly professional :;1'),l e of 11 

network c rew untroubled by constan t changes 
in per so llnel. Fonrteen strin gs, four wo o<l­
winds, French horn, and harp add up to a 
flexible m ed ium . 

The Er ic Johnson crew featured in the 
other r eel is not too well known ou tsicle of 
t he Westmins1'er catalog but, like the ShalIer 
ol'ganization, t hey go about th ei r WOI'I, with 
minimum fu ss and no sugges tion of cuteness 
in the a nangements. Rodgers and Hart fans 
ca n't go wl'ong on this one. 

Richard Hayman : Ca ramba 
Mercu ry 0 STS 60103 

Anyone fo r small clouds of hope on the 
h orizon? Th is reel 01l'e l's several clu es POI'­
t~nding a slight shift in t he attitude of r ecol'd 
companies where tape is concerned. The first 
inkling t hat someth ing a bit dUfel'ent wus 
underway aL'rived with tbe morning mail t he 
o ther day, A bun ch of Mercury tapes that 
hae1 been shipped fo r review on the initiative 
of th e parent di sc firlll instead of t he indus­
try's clea t'ing house, United Stereo Tapes, 

Ever s in ce Ampex reached its decis ion on 
the tech nical and com mercial feas ibility o( 
open-r eel, four-track tape at 7 .5 ips, most 
r eco rd companies have been quite content to 
let others s houlder the hurdens of providing 
mus ic on tape, So widespread was this feeling 
among reco rd firms when the ste reo di sc 
elbowed out two-track ste reo tape, there is 
good reason to believe t hat tape r ecordings 
woulcl have disappeared from the mal'l<et if 
}unpex had n ot set up UST to process, dis­
tribu te, promote a nd worry a bout them in 
genel'aJ. In the last few months, th,'ee majo,' 
labels-Victor, Columbia, and Capitol- have 
bcen h and ling all responsibilities for their 
ow n recently announced entries on 7,5 ips 
open reel. Now Mercury is sllowing s igns of 
11 more a ctive role in the fortun es of its r e­
leases finding the ir way to tape, In aeldition 
to JJlaking more rounded and pnrposeful the 
g l'uc.lually inl proving ca reer of t he tape re­
viewer, Mercury Uecords- in til is r eel at 
leas t-appears to be taking close r in te re t 
in the volume of th e s ignal on the 1'ape, 'rhe 
choice of level may have been dictated to 
some ex tent by the nature of th e mus ic­
Spanish and Mexican hlocl< buste rs vaguely 
con nected with t he spectacle of the bullfight, 
Volume is several notches above the regular 
level used by UST in processing tl1pe r ecord­
ings for other labels. Such inc1ivjdualislll will 
not he eaS ily derided by t he li stener who has 
in 'is ted on working out hi s own h igh ly per­
sonal cho ice of playback componen t', It m ay 
e ,'en prove u sefu l in some circumstances but 
I lintl the level to be higher than I n eed, 

Arthur Lyman : Taboo Vo l. 2 
Hi Fi Tape 0 R 822 

Tn its da y, the ~'ahoo . eries by Arthul' 
L yman made qui te a hit witll novel ty seeke l's 
W ]IO were m Ol'e in teres ted in exotic d emon­
st ration material for their rigs than t hey 
,,-ere in reasonably a CCtl rate depiction of 
mus ic from t he South Seas, The novelty fl eW 
in both disc and tape has broadened so t .. P ­

m endo usly in r ecel.l t yea rs, I'm afraid that 
anyone who has kept up with trends will find 
e \'en Volulll e r.l'wo of Taboo somewhat old hat, 
Some t a pe fans have disco \l'ered t hut itCIlI l'5 
~ Il ch as this one a re too t ra nsito rv in their 
appea l to form any s izable portio;1 of their 
tape jibrary, 

Dick Schory: Wild Pe rcuss ion and Horn s 
A' Pl e nty RCA Victor LSP 2289 

A brass section has been a elded to t he 
Schory Percussion Ensemble, 'l'his is the third 
reco rd by tile o u tfit that had a beautifully 
engineered "stra ight" percuss ion elisc on the 
market at least a year before the current 
ping-pong vogu e in pe rcussion callgb t tbe 

(Continu,ed on page 86) 
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FISHER 202-R 
Stereo FM-AM Tuner 

0.5 Microvolt Sensitivity! Golden Cascode Front-End! 

SIX IF Stages! FIVE Limiters! Exclusive MicroTune! 

_ In five days, 31,119 people listened 
to the sensational FISHER 202-R Stereo 
FM-AM Tuner with exclusive MicroTune! 

_ At the show and since the show, more people have listened to, tested 
and w anted to own the new FISHER 202-R than any other tuner in 
the world! It's easy to understand why-the 202-R offers so many 
exclusive features and new advancements that it is unquestionably 
the world's finest Stereo FM-AM Tuner! - 0.5 Microvolt Sensitivity 
for 20 db of quieting with 72 ohm antenna, the finest ever achieved! 
- 1.5 db capture ratio, the finest ever achieved! - Golden Cascode 
Front-End, SIX IF Stages and FIVE limiters, resulting in selectivity 
and sensitivity of a quality never before achieved! - Exclusive FISHER 
MicroTune makes absolutely accurate FM tuning child's play! 
_ Automatic interstation noise suppression! - AM section provides 
a signal of such high quality that it accurately complements the FM 
section for FM-AM stereo broadcasts! $329.50 

Writ e today for complete speci fications! 

FISHER RADIO CORPORATION' 21-29 44th DRIVE· LONG ISLAND CITY 1, N. Y. 

Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. _ Available in Canada through Canadian-Marconi 
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1. UHER'S TRULY 
For some months now I've been playing 

around with a gorgeous, .. g~·ay-white, peb­
ble-grained, portable tape recorder, four­
track stereo and full of tricks, with a name 
that is prone to all sorts of unintended 
linguistic confusion-its German makers 
didn't think along such lines, obviously, 
when they attached the monicker. In fact, 
I've worked with two of them, and listened 
in on a third, part of the editor 's home 
system. On that occasion I found myself, 
after a couple of martini's, saying, "is that 
Uher recorder, or mine~" Double talk, but 
I meant it quite singly. 

There are many things I find wholly ad­
mirable about this Uher "Stereorecord III" 
and a few minor items that have given me 
a bit of trouble- enough to postpone this 
discussion until I had them cleared away 
and straightened out. That being done, I'm 
off in a cloud of dust (as we used to say 
when we were kids), and my only hope is 
that in the meanwhile Uher hasn't gone and 
brought out a new model. No need for one 
that I can see. 

The Uher recorder has the simplest, most 
compact, most reasonable and easy-to-learn 
control system of any four-track stereo 
recorder I've so far looked at. This means 
a lot, because four-track stereo, both play­
back and recording, requires a lot of con­
trolling. At a drop of a designer's hat, the 
control "board" of a home recorder for this 
sort of all-out stereo can evolve into a 
flashing maze of colored lights, pushbut­
tons, levers and what-not, guaranteed to 
bewilder anybody, even including the de­
signer himself. ( The same thing applies to 
the modern stereo preamplifier, you'll note. 
The tendency is towards enthusiastic com­
plexity.) 

There's so much to be controlled, in four­
track. You must provide not only for two­
way stereo recording and two-way play­
back, but also for complete mono recording, 
on all four tracks one after the other, plus 
complete mono playback of the same. (And 
if you really want to be comprehensive, you 
provide for old-type two-track stereo play­
back as well). All of which modes must be 
integrated with other functions-erase, for 
instance. Gotta be able to erase two tracks 
at once, but not the one between them; or 
erase just one track (mono), leaving three. 
Got to be able to push the recording 
"safety" button for one-track or two-track 
recording and hook up the playback for one 
track, or for two, through the built-in 
monitor speakers as well as not through 
them, i.e. bypassing whatever built-in power 
amps may be on hand. 

Then there are level problems. Two in­
coming channels, from mikes and/or from 
radio or phono or another recorder, or 
what-have-you; two outgoing channels, to 
be balanced somehow or other for the 
built-in speakers, but not to be balanced 
when bypassing the speakers. (You want a 
fixed output level from the playback pre-

10 
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amps.) There are the level-indicating de­
vices, two of them, which basically measure 
what is going in, on each channel, but may 
also measure what comes back out-if you 
hook things up that way. (Uher doesn't.) 

And there are the extra conveuiences_ 
Stereo reversed, for instance, s,vitching 
channels to opposite sides. Useful in case 
you got your mikes mixed up in the record­
ing, on the wrong sides. Tone controls­
one for each channel on playback (but not 
on recording)-plus, of course, a pair of 
volume controls for recording your two 
channels and another pair (the same, or 
different, depending . . . . ) for playback 
levels via built-in speakers. Should they be 
semi-detached, i.e., adjustable as a unit via 
friction, but also adjustable separately 'I 
Should they be entirely separate, one con­
trol for each channel, in and out'l Or should 
they be ganged, joined, one control for 
both channels, unadjustable~ Should there 
be an adjustment, but maybe off somewhere 
inside, to be set and then left alone 'I Moot 
questions, that must be answered somehow 
in every four-track tape recorder. 

And, as if this weren't enough, there aI'e 
the extra-extra conveniences. Play back one 
track and simultaneously record on another. 
Brilliantly useful, but a switching head­
ache, I would think. "Pause"-stop the 
tape, but don't disconnect the recording 
circuit. Again, useful but a.dding more 
innards. 

All this in addition to the standard me­
chanical controls on any recorder, problems 
enough in themselves even after ten years or 
so of progress. Fast forward and reverse. 
Slow-speed, careful movement, either way, 
for accura.te spotting. Tape lifting for re­
wind, to save heads. Tape non-lifting, for 
manual jockeying of the reels during sound­
spotting. (Not all recorders have this nega­
tive refiuement, these days, but Uher does, 
via the "pause" control.) 

And finally, there are the stunt controls_ 
Remote service of one sort or another­
Uher has it. StaJ-t or stop, record or play, 
via controls at a distance. (Have to be 
able to disable the remote stuff, too_) A 
final fillip-synchronized operation with 
assorted film or slide projectors. Uher has 
that, too. 

And all of this to be incorporated in a 
low-priced, sna.zzy-Iooking, home-type ma­
chine that Aunt Minnie is supposed to be 
able to say ooh-how-lovely and then operate 
correctly the first time with her eyes tight 
closed in ecstasy. Phew I Big order. 

Impossible, indeed. But Uher has done as 
well as anybody will for awhile. 

L et's see whether I can make it sound the 
way it works-reasonable and simple-like. 
The basic controls, to begin with, are 
grouped in three easily identified clumps. 
Midclle for the stop-and-go part. That's 
mechanical. Left side for all play back 
functions, plus the oll-off and speed knob. 
Right side for all recording functions. This 
tripartite arrangement, I'd suggest, is 
likely to become the standard format for 

home stereo recorders and has ah'eady 
appeared on a good many recorders, with 
variations in detail. 

Uher's lmobs, pushbuttons and. tabs 
(keys) are tastefu1.ly and symmetr~cally 
distributed, all in whIte except the g~anngly 
red record safety button. I was partIcularly 
pleased with the variety of sizes and 
shapes, within this symmetry. A standard 
design weakness, it has always seemed to 
me, is the desire for symmetry at the ex­
pense of practical variety in the con troIs. 
Rows and rows of identical buttons, or 
plugs or levers, neat looking but extremely 
hard to use! Uher knows that the sense of 
touch is vital in control functioning, and 
thus the actual controls are of easily "feel­
able" shapes and sizes, clustered for the 
easiest muscular action. 

Where functions are similar, in record 
and playback, the Uher controls are alike. 
Take the channel-choosing pushbuttons, a 
pail' of them on each side. rrhere's no . con­
fusion, because of the clear functIOnal 
separation, right and left. And yet the 
identical "feel" does in fact indicate com­
parable action, for playback and for re­
cording. They do an astonishing anlOunt of 
switching between them, these four buttons, 
two on a side. On the left, playback, you 
push both down for stereo sound, snap both 
to the up position for stereo reversed, 
switching the hl'o playing amplifiers to 
opposite speakers. Push down only one 
button and you get mono, playing only one 
track; push the other and you get only the 
other track. ("Mono I and II" ) 

On the recording side, on the right, the 
same pair of pushbuttons works in the sa~e 
fashion, except for the stereo reverse, winch 
is omitted in recording. (Why have it 
twice; two wrongs to make a right~) Both 
buttons down for stereo recording i to re­
cord either track separately, mono, push 
down only the corresponding button. 

Not a chance of a mistake. You always 
know what you are doing, at a glance, and 
more important, you know what you have 
done, what you are hearing in playback. 
The controls tell you iustantly. 

This seems to me essential, even though 
it does require what looks like duplication 
of numE\rous controls where, theoretically, 
there could be an economical doubling-up 
to save on costs. Uher keeps things apar t 
(with separate controls) where the mind 
must keep them apa1·t. I won't soon forget 
my initial bewilderment with the ingenious 
Tandberg 5, which used the same volume 
and channel-selecting controls for both 
recording and playback. (The machine, of 
course, was an adaptation of a "chassis" 
originally designed for mono I·ecording. 
Tandberg 6, designed for stereo, is another 
story.) 

In line with Uher's control clarity there 
are some nicely foolproof associated switch­
ings. On recording, Uher has a tricky mike 
hook-up for mono work that allows the 
lower of the two mike receptacles to be 
used for either of the two available tracks 
-just push down the button for the track 
you want and leave the mike where it is. 
But when both buttons are pushed dOW11, 
for stereo recording, the lower receptacle 
feeds only its own proper track; the second 
mike takes on the other track. Neat. 

The same kind of circuitry is used ill the 
playback area. With both channel buttons 
pushed down, for stereo playback, each 
track feeds its own amplifier-speaker sys­
tem, via the separate (dua.l concentric) vol­
ume controls, and you hear stereo from the 
two tiny built-in speakers. Snap both but­
tons to the up position and you have stereo 
reverse, the tracks switched to the opposite 
speakers. But push down only one button, 
for mono playback, and automatically the 
one signal is fed into both amplifier-speak-
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• Exclusive advanced systematized engineering 
• Latest and finest quality parts 
• Exclusive "Beginner· Tested" easy step·by-

step instructions 
• .Exclusive TRIPLE quality control 
• Exclusive LIFETIME guarantee at nominal cost 
IN STOCK - Compare, then take home any EICO 
equipment - ri ght " off the shelf" - from 1500 
neighborhood EICO dea lers throughout the U. S. 
& Canada, most of whom offer budget terms. 
HF81 Stereo Amplifier·Preamplifier selects, 
amplifi es, controls any ste reo source & feeds it 
thru self'contained dual 14W amplifiers to a pair 
of speakers . Provides 28W monophonically. 
Gan ged level controls, separate balance control, 
independent bass and treble control s for each 
channel. Identical Wi lli amson· t ype, 'push·pull 
EL84 power amplifiers. "Excellent" - SATURDAY 
REVIEW. "Outstanding ..• extremely versatile." 
- ELECTRON ICS WORLD. Kit $69.95. Wired 
$109.95. Incl. cover. 
HF85 Stereo Preamplifier: Complete master 
ttereo preamplifier·control unit, se lf·powered. 
Di stortion borders on unmeasurable. Level , bass 
& t reble contro ls independent for each channe. 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM·multiplex. One 
each auxiliary A & B input in each channel. 
"Extreme flexibility • •. a bargain." - HI-FI 
REVIEW. Kit $39.95. Wired $64.95. Incl . cover. 
New HF89 100-Watt Stereo Power Amplifier: Dual 
50W highest quality power amp lifie rs. 200W peak 
power output. Uses supe rl ati ve grain-oriented 
stee l output transformers for undistorted re­
sponse across the entire audio range at full 
power, assuring utmost cla rity on full orchestra 
& organ. 60 db channel separation . I M distortion 
0.5% at 100W; harmonic distortion less than 1 % 
from 20-20,000 cps within 1 db of 100W. Kit 
$99.50. Wired $139.50. 
HF87 70-Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit-wise to the 
superb HF89, differi ng only in rating of the out­
put transformers. 1M di stortion 1 % at 70W ; 
harmonic distortion less than 1 % from 20-20,000 
cps within 1 db of 70W. Kit $74.95. Wired $114.95. 
HF86 28-Watt Stereo Power Amp. Flawless repro­
duction at modes.! price. Kit$43.95. Wired $74.95. 
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FM Tuner HFT90: Prewired, prealigned, tempera­
ture-compensated " fron t end" is drift-free. Pre­
Wired exclusive precision eye-tronic@ traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 6 db points. 
Bo th ca thode follower & FM -multipl ex stereo 
outputs, prevent obsolescence. Very low disto r­
tion. " One of the best buys in high fidelity kits." 
- AUDIO CRAFT . Kit $39 .95 * . Wired $65.95 * . 
Cover $3.95. *Less cover, F.E.T. incl. 
AM Tuner HFT94: Matches HFT 90. Selects "hi-fi" 
wide (20-9000 eps @ -3 db) or weak-station 
narrow (20-5000 cps @ -3 db) bandpass. Tun ed 
RF stage for high selectiv ity & sensitivity. Pre­
cision eye-tronic@ tu ning. " One of the best 
available." -HI-FI SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 
FM/ AM Tuner HFT92 combines renowned EICO 
HFT90 FM Tuner with exce ll ent AM tuning facili­
ties. Kit $59.95. Wired $94.95. Incl. cover & 
F.E.T. 
AF4 Economy Stereo Integrated Amplifier pro­
vides clean 4W per channel or 8W total outpu t. 
Kit $38.95. Wired $64.95. Incl. cover & F.E.T. 
HF12 Mono Integrated Amplifier (not illus.): Com­
pl ete "front end" facilities & true hi-fi perform­
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57.95. Incl. cover. 
HFS3 3-Way Speaker System Semi· Kit complete 
with factory-built 3/4" venee red plywood (4 sides) 
cabinet. Bellows-suspension, full-inch excursion 
12" woofe r (22 cps res.) 8" mid-range speaker 
with high internal damping cone for smooth re­
sponse, 31/2" cone tweeter. 21f4 cu. ft. ducted­
port enclosure. System Q of 1/2 for smoothest 
frequency & best transient response. 32-14,000 
cps clean, usefu l response. 16 ohms impedance. 
HWD: 263.11" x 137/s" x 145/s". Unfinished birch. 
Kit $72.50. Wired $84.50. Walnut or mahogany. 
Kit $87.50. Wired $99.50. 
HFS5 2-Way Speaker System Semi-Kit complete 
with factory-built 3/4" veneered plywood (4 sides) 
cabinet. Bellows-suspension, s/s" excursion, 8" 
woofer (45 cps. res.), & 31f2" cone tweeter. 11f4" 
cu. ft. ducted-port enclosure. System Q of 1/2 for 
smoothest freq. & best transient resp . 45-14,000. 
cps clean, useful resp. 16 ohms. 

EXPORT: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N. Y. 

HWD: 24" x 121,(2" x 101f2". Unfinished birch. Kit 
$47.50. Wired $56.50. Walnut or mahogany. Kit 
$59.50. Wired $69.50. 
HFSl Bookshelf Speaker System complete with 
factory-built cabinet. Jensen 8" woofer, match­
ing Jensen compression-driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70-12.000 cps range. 8 ohms. HWD: 23" 
x 11" x 9". Kit $39.95. Wired $47.95 
HFS2 8mni-Directional Speaker System (not illus.) 
HWD: 36" x 151f4" x 111f2". "Fine for stereo"­
MODERN HI-FI. Completely factory-built. Mahog­
any or wa lnut $139.95. Blond $144.95. 
New Stereo/ Mono Automatic Changer/ Player: Jam­
proof 4-speed, all record sizes, automatic changer 
and auto/ manual player. New extremely smooth, 
low distortion moisture-proof crystal cartridge 
designed integrally with tonearm to eliminate 
mid-range resonances. Constant 41f2 grams stylus 
force is optimum to prevent groove flutter dis­
tortion . No hum, turntable attractions, acoustic 
feedback, center-hole enlargement. Only 103/4" ¥ 
13". 1007S: 0.7 mil, 3 mil sapphire, ~49.75. 
Incl . F.E.T. and "Magnadaptor." 

tShown in optional Furniture Wood Cabinet 
WEll : Unfini shed Birch, $9.95; Walnut or 
Mahogany, $13.95. 
ttShown in optional Furniture Wood Cab inet 
WElO : Unfini shed Birch, $8.95; Walnut or 
Mahogany, $12.50. 
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STABLE 
ROTATION 
GIVES YOU 
REAL 
SATISFACTION 

NEA T 
Professional 4 speed turntable with 

P'~'68'H 

Specifications 
Motor: 
4 pole capacitor-start hysteresis 
synchronous motor_ 

Turfltable : 
12" diameter aluminum diecast­
ing_ 

Speed : 
16..g, 33-i , 45, 78 r.p.m. 

Power consumption : 15 watts. 
Recommended styl us force: 

15 gr. maximum 
SjN : 45 db minimum 
Wow and flutter: 
0.25% maximum 

Frequency: 50 cjs.- 60 cis. 
Voltage: 90-117 volts_ 

NEAT ONKYO DENKI CO., LTD. 
No . 4·1 chom e, Ka nd a Hatago·cho. 

Ch iyoda·ku, Tokyo , Japan 

el's. Two-speaker mono. You can do it with 
either track, via either button. (If you 
want only one speaker, turn down one vol­
ume coutrol. ) 

In either situation, recording or play­
back, it is virtually impossible to make a 
mistake. And all via four simple push­
buttons, two for each function. 

Det ails like this excite my admiration, 
for they represent the best sort of ingenu· 
ity and simplicity, good thinking in a situ· 
ation where a false move means disaster. 
P ersonally, I would like to see a stereo 
preamplifier as sim·pIe and as foolproof, in 
its own area, as this Uher is in its t ape 
field. I haven't yet. 

The Uher runs at three speeds in a tricky 
way. One knob does it, and to change speed 
you must turn the machine off entirely. The 
knob moves up and down for speed change, 
turns clockwise in each position to switch 
on the power. (The drive motor in the Uher 
is of the constant·running type.) This sort 
of electromechanical interlock is, of course, 
a feature of most home tape recorders and 
it is furth er used in the expected ways 
throughout the Uher. You can't push the 
recording safety button without stopping 
first, then pushiug the start tab. You can't 
move the rewiud-fast·forward until un­
locked by the stop tab, and so on. 

An indication of Uher's wide-awake 
thinking on the matter of home usage in 
actual p1'actice is in the simple and effec­
tive tab marked STOP. There are three tabs, 
lilte piano keys, lined up in front of you; 
the middle one, S1.'OP, is th"ee t'i1nes a.s big 
as the other two, START and PAUSE. E xcel · 
lent! For it is the STOP control .that you'll 
want to find quickly in every ·=emergency. 
The others are always used with delibera­
tion and care. Now who else has thought 
of tha.t ? 

Moreover, the fast-motion key, thin, side· 
wise 3.11d placed immediately in front of 
these, slides either way in the direction of 
the resulting tape motion. You can move 
ta.pe very slowly, via light friction, slide 
this tab further for fnll speed anc] at the 
extreme positions lock it in place. It un· 
locks via the big STOP tab, instantly. (1 
fOlmd the locking too quick for my taste. 
I often locked it in fast motion when I 
didn't mean to. ) 

The h3.11dy convenience of these odd­
shaped tabs and keys, right under the fin· 
gel's, must be f elt to be appreciated. Again, 
a minimum chance for confusion, where a 
row of identical buttons or keys merely 
invites mistakes, however pretty they may 
look. 
Levels ~ A horizontal double "eye" right 

next to the center operating controls and 
angled fo rward, two thin green stripes 
that close f rom the sides to meet at the 
middle. Neat, accurate, and they read only 
on recording. With the "pause" key down 
(it's called "stop"), you can read levels 
befQ1'e you record, or use Uher for a public 
address system-or two, via two mikes. 
(But look out fo r feedback.) 

Miltes i Two dynamics are furnished as 
regular equipment; I took on a pair of 
fancier ones, the AKG D 19 Bk/ Hi, to 
avoid bottlenecking, just in case. But you 
can get these as an alternative; you needn't 
buy them in addition to the standard pail'. 
(I would certainly recommend the more ex· 
pensi,e mikes, if you can manage them in 
your budget, and you can always argue 
with the Uber salespeople.) 

The Uher inputs and outputs, with Ger· 
man·type connectors, are clumped in are· 
cess to one side of the recorder, with a 
sliding shutter to covel' it up. The twin 
speakers face towards you at the front end, 
behind the carrying handle, a strap that 
goes all the way across. The Uher lid goes 

on with the two reels in place-which isu't 
possible with many other recorders, even 
including the old Ampex 600. ( Indeed, I 
"lost" a valuable reel of tape for a week 
or so, then found it sitting on the Uher, 
just where I'd left it.) 

This is the first portable recorder I've 
tried that features built-in stereo playback. 
('l'he Tandberg 5 had only one speaker. ) 
It works- with reservations. What more 
would you expect ' 

The two little built·in speakers, first, are 
able to make an astonishing a mount of 
noise for their size. I used the machine one 
night to playa mono dance tape for some 
thirty or forty noisy folk dancers and the 
sound was actually louder and more solid 
than that of the local phonograph, which 
had much larger speakers in it. The quality, 
via these miniatures and their built·in dnal 
amplifiers, is surprisingly good. I was im­
pressed. 

As for the built-in stereo-it is there, 
right in front of your nose. That is, to hear 
stereo you must put your nose down about 
six inches in front of the recorder, or tip 
the machine bodily up into your face at 
close range. The speakers aren't much more 
than six inches apart. At this nosey range, 
the stereo is excellent-just switch to two­
speaker mono (via those excellent push­
buttons ) and you'll hear how excellent it is. 

At a few feet of distance, of cou rse, the 
stereo increment decreases quickly to i Mn· 
ity; it is plain mono, for all but the man 
with his nose in the machine. But for quick 
monitoring and on·the·spot playback the 
stereo speakers are extremely useful and, 
indeed, essential for portable stereo. I'm 
all for them, even if the stereo i st ri ctly 
for one listener at a time. 

* * * * 
I could go on and on, but it's time for a 

f ew minor reservations-what gooc] is a 
plus report without a bit of minus to give 
it salU 

I'll have to prod Uher gently in oue very 
minor direction. As in some other record· 
ers, both American and European, th is one 
has no outputs. WhaU No outputs all all ~ 

A single , eceptacle, for a special plug 
feeds ouly to Uher's own pail' of extension 
speakers, via t he internal amplifiers; but 
nary a socket will you find that feeds 
straight from the preamps, for your owu 
outside hi fi system. No visible way to hook 
the machine into your hi fi. 

Instead, you can use one or a nother of 
the sockets intended for other f unction s. 
The directions don't help you much, but I 
was told verbally how to do it. You use 
either a socket labeled cryptically "bal· 
ance," or else use the r adio inplLt. Ab· 
solutely nutty, on the face of it; but t his 
is not 3.11 idiosyncrasy of Uher's; it appea rs 
on most European tape recorders, until 
modified for American usage, and evidently 
refiects a European way of thinJdng. Over 
there, you use a recorder as a reco rder, not 
as a hi fi component. 

What is needed, obviously, is a standard 
pair of American-type 1.'APE·OU'l' sockets, 
RCA·type, straight f1'om the two preamps. 
Eventually, tllat's what there will be, wIl en 
the news gets back to Germany. It's hap­
pened already in other imported machines. 
Meanwhile, you can play your stereo tapes 
quite nicely via your own stereo amplifier; 
it's just that your sense of fitness may be 
violated by using an input for an output, 
even if it does work! All these outputs, by 
the way, are three·wire hook·ups, which may 
cause you some mild stereo complications. 
FoUl'-wb'e is better. 

Time fiies and so does space. I'd like 
playback tone controls marked for "flat" 
or "normal," which these aren't. Not im­
portant. I'd lilte an easier playback cut·out 
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* Quoted from 

high fidelity ::: 

EQUIPMENT REPORTS 

t.erial \vill SOO11 reveal the alillost total absence of 
coloratiofl irltroduced b}' the AI~-3. ~r~lle sounfls 
prrKillced by tllis speaker are probabl y III ore trllC 

to th.e original ~)rogranl than tllose of an)' otIlcr 
cOflln1ercially nlallufactured speaker s)~stenl \\'e 

have llear(l~ ()n. tIle ()ther Iland, tIle 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-j's (and other models of AR speakers) are on demonstration 
Cit AR Music Rooms, at Grand Central T erminal in N ew York City, 
and at 52 Brattle Street in Cambridge, MassachttSetts, 

ACOU STI C RESEARCH, INC., 24 Thorndike St,'eet, Cambridge 41, i'vIaJSachusetts 
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'~~~ill1r.·~LhsvJer-SiY1,m Iv because 
who read AUDIO, 

quality music repro­
really good food on 

Your next question may be ... Is it a dif­
ferent kind of cookbook? 

Of course our reply would be-Yes! Oh, 
it doesn't nave a revolutionary format 
land it appears to look ~ike any ordinary 
~ookbook. But, the secret of its goodness 
is the recipes that 'fill its 148 pages ... 
.recipes respon:sible for the heart warm­
ing, flavorsome, homespun aromas expe-
ienced only in the kitchen of an Adiron-

i
aCk counb'y home. 

he name 'of the book is PLACID 
ATI~G; a~~ it is chock full of palate­

,_ eruptmg reCIpes compiled by Climena 
iM. Wikoff, ownel' of the Mirror Lake Inn 
... at (you guessed it) Lake Placid, New 
York. 

,Actually, the first edition (now out of 
was discovered by Mr. AUDIO 

McProud) during his stay at Mrs, 
' Tll':1 •• ""'_ Mirror Lake Inn, where, in Mr. 
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own words-H .•• every meal is 
that eating becomes a real joy, 

each night's dess6'Yt excels the one 
the night be/o1"e, w here one has to 

push himself away from the table befo1'e 
upsetting the daily calo?"ie count." 

Here is a cookbook that will enable 
to recreate in your own homes 
dishes experienced only at the 
Lake Inn-dishes like Lake Trout 
In W ine an9 Ad-irondack Apple Pie, 
ipes for which are reproduced below-

lAKE TROUT BJ:KED IN WHITE WINE 
Remove heads and toils'from a 2.pound fish, Split open down 

back and rinse well. Remove backbone and rub inside with lemon, 
sait. pepper and thyme to taste. Knead I toblespoon of bUller 
and anchovy paste the size of a large pea; placing mixture inside 
mh. Place fish in a greased baking pan and cover with 14 cui 
of whitt wine. Bake 25 to 50 minutes in moderate oven, SSO 
degrees. Baste frequently. Garni>h with panley and lemon 
ind serv~ with plain boiled potatoes. 

ADIRONDACK APPLE PIE 
I c. ,ug>! 
2 tb.ps, .ilted £lour 

V. up. grated nutmeg . 
!4 c. orange juice 
Vs c. melted butter 

3 tbspl. white com syrup 
6 to 8 tart apples, thinly 

.liced 
pastry 

Mix together the augar, flour. nutmeg, 'orange juice, co 
syrup and melted butter; Add the sliced apples and mix thorough. 
Iy. BUller a pie pan heavily before putting in your putty. Fill th 
pie shen witl} the apple mixture and make pastty .trips for the 
top which .hould be dipped in melred bUller before putting on 
the pie. Bake in 400 degue oven for 15 minutes: reduce heat to 
250 degrees and hake 55 to 40 minutcslonger. 

This colorful book, plastic bound for eas~ 
handling, will contribute many wonder­
ful adventures in food for everyone in 
the family. Order a copy today, the Lady­
of-the-house will adore you for it. Inci­
dentally ... it makes a wonderful gift 
anyone. PLACID EATING, 152 
Plastic Bound: $3.95. 

switch; on Uher you must lift the volume 
control clulUsily upwards to kill the two 
speakers for recording- and I invariably 
forget, producing an ungodly squall of 
feedback the instant the record button is 
pressed, scaring my talent out of its wits. 
Again, minor; nor is it easy to know just 
what to do in t his case. And Olle last, 
incongruous item that I'll bet Uher has 
never noticed. When you carry the machine, 
the speakers point upward, directly beneath 
the carrying strap. What do you do when 
it rains? It rains right into t he speakers, 
I can tell you, and it snows into them too. 
I experienced both-but managed to pre­
vent serious damage by scuttling quick, like 
a crab, to where I was going. 

Oh yes-something about the phono­
radio input switch, and I fOl'got to observe 
t hat t he recording volume control is per­
manently gauged, one control for both 
channels. (But with two level "eyes," one 
for each.) This, I believe, is a good idea. 
Nothing is more disastrous, fo1' amatenr 
stereo l'ecording, than a shifting volume 
balance t hat changes in mid-recording. It 
is impossible to compensate for it in the 
playback and your recorded sounds will 
always jump madly from side to side, un­
controllably. 

Uher is absolutely right, t hen, in hooking 
the two channels permanently together for 
all stereo recording, leaving the adj ustment 
and balance for playback. I suggest only 
that either an internal level-set or a careful 
factory balancing should be provided. The 
two recording preamps are likely to be 
different, and probably will grow differ­
enter with time. Mine weren't the same, 
though the difference was not sel'ious. 

No recorder should ever have separate 
chaunel gain controls for r.ecorcu.r:g. unless 
there is a master control ill additIOn. In 
professional models t here always is. In 
home machines the Uher arrangement 
seems to me th~ only one that is practical 
for foolproof two-channel recording. 

The Uher's controls are marked ingeni· 
ously via the European sys~em of ~raphic 
little "pictures," that explaln functions at 
a glance. These, with the few necessary 
English words, are laid onto a sheet of 
clear plastic that fits uncleI' the control 
panel-just replace t he plastiC for any 
other language you may need. Uher's some­
what complicated instruction bo?klet i.sn't 
quite so simple but also comes In vanous 
tongues. Mine was in Germa)l (I got au 
English replacement with t he second ma­
chine) , and I really floundered, from 
La~ltstael'keregelung und Klangfal'benwahl 
right through to BandgeschwincUgke'it 
waehlen. But I figured out most for myself, 
by the try-it-and-see-what-happens method, 
even before I got the English booklet . 

There's more- automatic stop, sound 
on sound, the extra "Akustomat" remote 
control, and that excellent synchronized 
slide projector feature, where your re­
corder gives your lecture for you and r~ns 
an automatic slide projector too, changmg 
the pictures at the right moment as your 
voice talks from the tape. Works like a 
charm. E nough said. Given the right play­
ing speed and proper output connections to 
your hi fi, this little Uher recorder can be 
a solace to anybody's stereo hours. 

2. MACRO AND MICRO 
It's getting dreadfully hard to say any­

thing useful about loudspeakers, these 
days. Now, if only a new speaker had the 
complex array of controls and general 
gadgetry you find on a new tape recorder I 
Instead, all there is normally is a level con­
trol 01' two and a pail' of standard con-

(Continuecl on page 52) 
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there are mixers ••. then, there are the fabulous 

new Custoklixers 
designed and built by OLIVER BERLINER, internationally 

known sound systems authority 

- At last professional MONOPHON IC and STER­
EOPHONIC mixer amplifiers for Motion Picture 
and Public Address Systems, Broadcasters and 
Recordists· ... the CustoMixers incorporate feat­
ures not found in any other mixers, regardless of 
size or cost; with quality equal or superior to 

. -any.thing in their price range. 

The incredible UltrAudio CustoMixers;*" custom­
ized because you select only the facilities needed 
to meet your personal requirements, are styled 
to compliment the most discriminating home or 
studio decor, and are perfect for portable* or 
permanent installation. All CustoMixers incorpor-
ate the amazing professional LlNE-ATEN 0 

Straight-Line volume controls and Plug-In ampli­
fiers and transformers . 

.;:- handsome carrying case optional at extra cost. 
Opatent pending. * trade marks of Oberline, Inc. 

COMPARE THESE EXCLUSIVE CustoMixer FEATURES: 
* Every control and indicator is Straight-Line for easier operation of multiple mixers and easier 

viewing of settings and levels. * All input transformers and Shock-Mounted preamplifiers plug in. Buy only those items you need. 
Virtually failproof . . . no need to repair; just replace in seconds and you're back "on-the-air" 
with a spare. * Plug-in accessory TONE GENERATOR. (Remove any preamplifier; plug in Oscillator to put sus-
tained tone on the output line for level setting. Remove Oscillator; replug preamplifier.) * Input impedances 50 to 600 ohms and hi-z; low or high level. * Output impedance 50 to 600 ohms and hi-z; illuminated standard vu meter on each output line. * 51,4x19 inch front control panel for standard rack, carrying case or console mounting. Fused 
silicon rectifier power supply. * Separate output connection for stereo or monophonic headphones, monitor amplifier and public-
address system feed. . * Extremely light weight with easy-on-the-eyes military specification rugged finish, beige with 
white lettering. * Unique replaceable designation strips indicate use of each mix position. 

~~::;j)iii,iiji~ffModel M-5, Five independent mixing positions plus 
master gain control. Phono equalizing · and cueing 
switches on front panel for mixers 2 & 3. A 60db 
pad switch enables mixer' l to accept a high level, 
low impedance source. Single channel output. 

A 2- channel fully stereophonic mixer (shown in 
optional carrying case) with two mix positions and 
a master gain control per channel. Special " MIX" 
switch . permits all mix positions to feed both 
channels simultaneously with sub·master on each 
channel. 

For technical and factory-direct purchasing information, 

write to Oliver Berliner at Dept. 2-12 

lJlt,. Audio 7471 Melrose Avenue / Los Angeles 46, California / U,S.A. 

R o D u c T 
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EDITOR'S REVI EW 

YEAR IN REVIEW 

TH.E YEAR WHICH ENDS in just a few.mo.re days is 
likely to be remembered as the begmnmg of the 
end of the sellers' market in hi-fi and the begin ­

ning of a new era wher ein quality is the important 
consideration. Five years ago, or even two years ago, 
it was possible to sell almost anything that was labeled 
" hi-fi "-now the potential buyers are beginning to 
listen with their ears instead of with their eyes, which 
many seemed to do with their entire experience of 
sound consciousness d eriving from what the ne'iI'S­
papers advertisements said. 

True there is plenty of junky equipment on the 
market , though ver y little of it is in the component 
field. It is still possible to buy a complete stereo phono 
system including a changer, a stereo amplifier , and 
two speal,ers (however elose they may be spaced ) for 
somewher e around $30. With, possibly, a few LP 
records thrown in. But in the high fidelity component 
field th e r eaUv successful companies are those which 
are building the best possible mer chandise, even if t he 
price tags must r eflect the extra cost of manufact.ure. 

All of this is a good sign, in our opinion. The entire 
audio industry was founded on the desire of the sin­
cere music lover to have sound r eproduction in his 
home as close as possible to what he would hear in 
the concert hall. While that elusive quality has never 
been properly defined because with 2000 seats in a 
given hall the "concert hall " quality is sure to differ 
slightly with each one. The concertgoer who habitually 
sits in the top gallery hears an entirely differ ent sound 
than does any occupant of the first five rows. Aside 
from· that, however , it is certain that the serious 
listener is at least able to obtain his-as Mr. Canby 
has occasionally said-" imagined original " by choice 
of equipment and by careful manipulation of the con­
trols and by judicious placement of the loudspeakers. 

In spite of comments often made in the industry, 
we feel that the swing back to top-quality equipment 
is a good sign . No one in the high fi delity industry 
seriously expects that component hi-fi will ever become 
a " mass " business in the same sense that TV or pocket 
transistor radios have. But ther e is plenty of r eason 
to believe that this industry can always find plenty 
of quality-conscious buyers to ensure a thriving­
though possibly small when compared to some of the 
mammoth r adio and 'fV companies-business. There 
are over three million new homes started every year, 
and eve1'y s1:ngle one of these homes is a p rospect fa?" a 

]6 

h1:-fi system . Not, possibly, for the most expensive units 
in the line for every one of these new homes, but 
surely for some sound r eproducing equipment. And 
do not forget for a moment that the younger genera­
tion-those who are starting these new homes- are 
more conscious of sound and music than the older gen­
eration, largely because they have been exposed to 
more music in schools and elsewher e. W e see no neces­
Sa1"y diminution of the over-all high fidelity market 
for years to come. 

But it is possible that we will have to sell hi-fi in the 
next f ew years-the days are likely to be over when 
all that was necessary was to open up a .t ore and 
then sit down and watch the customers walk in. Th? 
successful hi-fi merchant must know his business, both 
technically and commercially ; he must provide impec­
cable service ; he should, in fact , conduct his business 
to the same standards that the successful automobile 
dealer does. 

Actually, automobiles and hi-fi have som~ points 
of similarity-neither is an absolute necessIty, but 
both are desirable. Both require service. Both r equire 
a high degree of selling. True, the typical automobile 
buyer knows he wants to buy a car , while we have to 
convince the potential hi-fi buyer that he wants music 
in his home. But we still must sell and keep on selling, 
and perhaps most of all, we must keep the customer 
sold by the quality of our service. 

As we say in the publishing business-all that was 
necessary in the early days of hi-fi was to put out a 
book or magazine with the word " Audio" on it and 
people would flock to buy it, even though nothing was 
printed on the inside pages. Now the people look inside 
first, and we have to give them something besides 
the cover. 

P erhaps when people learn that there is something 
more to high fidelity than the words " hi-fi " on the 
label, they will begin to enjoy music more than ever 
before. 

SINCEREST FLATTERY 
W e find it difficult to suppress a smile-possibly 

even a smirk-when we look over the panel of experts 
assembled by anoth er magazine in this field to judge 
a number of groups of hi-fi components. On the panel 
wer e two regular AUDIO contributors, and we were 
reliably advised that another was asked but d eclined. 

vVhen an author ity is needed, even the other maga­
zines know where to go to get one. 
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, 
I 

An ultra· linear professional pickup 
for recording channel calibration , 
radio stations and record evaluation 
by engineers and critics ... from 
$48.00 

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

Pro·Standard Series: MK II-A pro· 
fessional pickup outstanding fo r 
quality control .. . from $24.00 

L /''-" .. ' 
~ ;t 

StereoPlayer Series: Stereo 90-
A fine quality stereo magnetic pick· 
up for the audiophile .. . $16.S0 

<'. it 

IllOre (o~ ~jYesryofte ~ •• ~,Qre for, eve~y ~application 
,., ',- - i 

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

- Ster eo Fluxvalves. 

Here is responsible performance ... in four superb 
models ... for ,all "'Who can heal:' the difference. 

From a gentle pianissimo to a res ounding 
crescenE!Gl-ewery rn,overnent p1l t li0e stylus reflects a 

quality touch possessed only by Hie 
Stereo Fluxvalve. 

LISTEN! ... and you "Will agree Pickering has xnore 
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 ... b e cause, there's Illore 
-,quality for Illore listening pleasure. 

\Ask. for a tant on. Stere o Fluxvalve"-' 
de~onstration at your ~i-Fi D e aler t Oday! 

*U.S. Patent No. 2,917.590 

, 

Send for Pickering Tech-Specs-a guide for planning 

a stereo high fidelity ",,,,,,,t." Tn ... address Dept. B120 

STEREO fLI,JXVALVE, STEREOPLAYER, COltE.CTORS SER I ES) PRO·STANDARD S£RI~S, CALIBRATION STANOARO ARE TRADEtMP.KS USED TO DENOTE E QUALIT Y OF PICKERING COMPA N Y, IN C. PRODUCTS. 
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A HISTORIC 
TELEPHONE 

EXPERIMENT 
BEGINS IN AN 

ILLINOIS TOWN 
New technology brings the dream of an electronic central office 
to reality . . . foreshadows new kinds of telephone service. 

Today, the science of communications reaches dramatically into space, bounc­
ing messages off satellites. But an equally exciting frontier lies closer to home. 
Bell Telephone Laboratories engineers have created a revolutionary new central 
office. At Morris, Illinois, an experimental model of it has been linked to the Bell 
System communications network and is being tried out in actual service with a 
small group of customers. 

This is a special electronic central office which does not depend on mechanical 
relays or electromagnets. A photographic plate is its permanent memory. Its "scratch 
pad," or temporary memory, is a barrier grid storage tube. Gas-filled tubes make 
all connections. Transistor circuits provide the logic. 

The new central office is versatile, fast and compact. Because it can store and 
use enormous amounts of information, it makes possible new kinds of services 
that will be explored in Morris. For example, some day it may be feasible for you 
to ring other extensions in your home ... to dial people you frequently call merely 
by dialing two digits ... to have your calls transferred to a friend's house where 
you are spending the evening ... to have other numbers called in sequence when 
a particular phone is busy. 

The idea behind the new central office was understood 20 years ago, but first 
Bell Laboratories engineers had to create new technology and devices to bring it 
into being. A Bell Laboratories invention, the transistor, is indispensable to its 
economy and reliability. 

This new experiment in switching technology is another example of how Bell 
Telephone Laboratories works to improve your Bell communications services. 

BELL TELEPHONE LABORATORIES 
World center of communications research and development 

Part of a memory plate of the new electronic central office is shown at right (enlarged 
8 times). Spots are coded instructions which guide the system in handl ing calls and 
keeping itself in top operating form. Over two million spots are required. Logic and 
memory are physically separated in the machine, so new functions can be easily 
added. The experiment is being conducted in co·operation with the Illinois Bell 
Telephone Company and the Western Electric Company. 
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The Anode Follower 
CHARLES P. BOEGLI~: 

Possessing virtues far in excess of its namesake the ca thode fol­
lower, the anode follower provides the audio engineer wi th a sim­
ple tool for achieving a wide ra nge of high-quality audio circuits. 

THE "ANODE FOLLOWER)) is so called be­
cause, in its simplest version, the 
anode of the amplifier tends to repro­

duce the input signal in much the same 
manner as does the cathode in a cathode 
follower. It is a tool of unusual versatil­
ity to the electronic designer. Although 
the cathode follower is more or less 
limited to a gain approaching 1.0, the 
anode follower suffers no such limita­
tion; gains of more or less than 1.0 are 
easily attained. In common with the 
cathode follower, the anode follower may 
have high input and low output imped­
ances. Again, it is not greatly l'estricted 
in this sense. 

The term "anode follower" is gener­
ally applied to single stages of amplifi­
cation supplied, in addition to the active 
element, with a series input impedance 
and a feedback impedance. In its strict 
sense, the term is applicable only when 
the input and feedback impedances are 
identical, so that under the usual condi­
tions, the gain approaches 1.0. For want 
of a better term, the plate of a tube, the 
collector of an npn transistor, and the 
colector of a pnp transistor, are all 
caned anodes, even though the last is a 
negative element. The versatility of this 
type of amplifier arises from possibili­
ties of using nonidentical impedances; 
in such cases, although the similarity to 
the cathode follower ends, the term 
"anode follower" persists. 

Circuits of this type find manifold 
uses in the entire field of electronics. 
They may be used as simple mixers, to 
add several inputs with very little inter­
action or loss of gain; by their use, sig­
nal filtering may often be accomplished 
with minimum loss of gain; as imped­
ance-matching devices, they are far more 
versatile than cathode followers; and in 
the audio field, such ' stages provide good 
amplification with wide frequency re­
sponse and notable lack of distortion. 

Design of such a stage involves more, 
however, than simple addition of two 
impedances to an ordinary vacuum-tube 
or transistor stage. If satisfactory results 
are to be obtained, attention must be 
paid to the choice of impedance values, 
and unless the impedances are properly 

* Product Planning Manager, Benclix 
Cm'poration, Cincinnati, Ohio. 
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Fig . 1. Basic sche me of the a node fol­
lowe r. 

chosen, the circuit is apt to perform 
somewhat differently than expected. Un­
fortunately, treatments accorded the cir­
cuit in various texts make assumptions 
that tend to obscure the factors affecting 
the proper choice of impedances. For 
this reason. it has appeared 'worthwhile 
to consider the circuit at some length; 
this article summarizes the results of 
that work. 

ANALYSIS 
Consider an amplifier (Fig. 1) in 

which a feedback element, Z z, is con­
nected between output and input. Z1 is 
a series input impedance and R is an 
input shunt. In practical circuits, R may 
be very large (as in the case of tubes 
with a single input) or quite small. The 
latter situation arises when the amplifier 
has a low input impedance (e.g., a tran­
sistor) or when the amplifier is used for 
mixing a number of inputs, in which 
case R represents the paralleled resist­
ances of all inputs other than the one 
whose behavior is being investigated. 

The usual analysis of anode-follower 
circuits ignores the existence of R but, 
as will be seen, its effect upon the per­
formance . of the circuit may be quite 
profound. 

With the currents as shown in Fig. 1, 

Fig . 2 . Equiva lent input ci rcui t for the 
a node follower . 

the following equation is obtained: 

8 2 e 1 - e2 eo - e2 -=--+-- (1) 
R Z1 Zs 

which, rearranged, yields 

e2 (2. + ~ + ~) = ~ + eo. (2) 
R Z 2 Z 1 Z1 Zg 

Equation (2) is the basic equation for 
the anode-follower circuit. 

Ga in 

Let e2 = - eol A, indicating that the 
amplifier has a phase shift of n .180° 
where n is an odd number. Then, equa­
tion (2) becomes 

e1 
[ 1 1 (1 1 1 ) ] 

- Z1 => eo Zg + A R + ZI + Z2 

from which 

1 
(3) 

Z1 1 (Z1 Zl ) -+- -+ - +1 
Zz A R Z2 

The exact implications of this equation 
depend upon the use to which the circuit 
is to be put. Examples of such uses will 
be treated subsequently. 

Impeda nces 

In equation (2), let eo = - Aez ; then 

e2 RZz (4) 
e1 (A + 1)RZl + ZlZz + RZz' 

An analysis of the voltage divider shown 
in F·ig. 2 shows the voltage ez is related 
to the input e1 by precisely the same 
equation (4) as was derived for the 
feedback amplifier. In Fig . 1, the current 
entering the circuit through Z1 sees, at 
e2 ) an impedance of R in parallel with 
Z zl (A + 1). When viewed from the grid 
of the tube or the base of the transistor, 
therefore, the impedance Z z looks like 
Z zl(A+1). 

In the expressions for g'ain and input 
impedance appears the term A for the 
amplification of the amplifier. This A is 
the gain that would be measured if the 
Z g were connected between the output 
and ground rather than between output 
and input. Calculations of A must there­
fore include the loading effect of the 
feedback impedance. 
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The output impedance may be found 
by letting e 1 = 0 and considering a signal 
to be applied at eo. A certain fraction, 
~, of this signal will be f ed into the am­
plifier input, resulting in an output 
e3 = - ~A' eo which will cause more cur­
rent to flow in Ry than would be the case 
in the absence of the feedback. The cur­
rent is, as a matter of fact, multiplied 
by the factor (1 + A/~) so that the gen­
erator resistance, R y , appears from the 
output terminals as 

Ry 
1 +A/~' 

In the general case, ~ is complex so the 
net generator impedance, R y , will also 
be complex. A complete expression for 
Z'!I' applicable to F 'ig. 1, is derived sim­
ply by replacing ~ by its equivalent in 
terms of impedances: 
Z'g 1 

Ro 

_ ZlR + Z 2R + ZlZz 
- (l+A')ZlR+Z2R+Z,ZZ' 

(5) 

It must be remembered that the actual 
output impedance of the circuit is Z' 0 in 
parallel with R L • 

The gain A' that appears in equation 
5 is the gain that would be realized from 
the amplifier with an infinite load re­
sistance; it may be considerably larger 
than the quantity A that appeared in 
previous expressions. 

Spurious inputs 

The effects of spUl'ious inputs such as 
noise, drift, and microphonics are gen­
erally expressed in terms of an equiva­
lent signal to the grid of the tube or the 
base of the transistor. If the spurious 
input is of magnitude B, then the output 
of the amplifier in Fig. 1 is not given by 
eo = - Ae2 ) but rather eo = - A (e2 + B) . 
The effects of B are therefore added to 
e2 • 

If the above expression for eo is solved 
for e. and this e. is substituted into equa­
tion (2), the result is 

+ ------,-- ---
1 + ARZ1 

RZ1+RZz +Z1Z Z 

(6) 

When this is contrasted to the open-loop 
equivalent, consisting of the passive fil­
ter of F ig . 2 followed by an amplifier A, 
for which the output is 

_ e - e1 B 
0- Z, 1 (Zl Zl ) + A (7) 

-+ - -+-+1 
Z z A R Zz 

it is seen that the effects of the spurious 
signal are reduced in the anode follower 
by the factor 
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F = RZj + RZ2 + ZjZ. (8a) 
(1 +A)RZj +RZ. + Z, Z Z 

over that which would be observed with 
the open-loop circuit. This factor, of 
course, holds whether the spurious signal 
effects at the plate or the grid are under 
consideration. 

In case where R is much larger than 
Z, or Z z 

APPLICATIONS 
Amplifiers 

The equations so far derived may be 
used to design a stage of amplification 
with predetermined characteristics, or to 
find the effects of certain uncontrollable 
factors on the performance of an exist­
ing stage. 

When straight amplification is being 
considered, the object of the anode-fol­
lower circuit is usually one of the fol­
lowing: (a) to devise a highly-stabilized 
stage whose amplification is substantially 
unaffected by a reasonably small change 
in tube or transistor characteristics, (b) 
to provide an amplifier of low output 
impedance, (c) to accomplish control 
over the input impedance, or (d) to 
control the frequency response. 

In the usual case, it is desirable that 
the gain be controlled by impedances Zj 
and Z z) remaining substantially inde­
pendent of A. With the substitution 
A -7 co in equation (3), the gain ex­
pression becomes 

eo Z z 
e, Z, 

and the problem is to determine the 
magnitudes of Z" Z z) and A such that 
this condition can be closely realized. 
Now, the presence of the shunt input r e­
sistance R may greatly affect the per­
formance of the stage. In the case of a 
vacuum tube, R is usually the grid-return 
resistor, around one megohm; but if a 
transistor is used R may be of the order 
of 2000 ohms. Because of its small input 
resistance, a transistor anode follower 
may not operate as expected unless at­
tention is paid to the magnitudes of Zj 
and Z z' 

From equation (3) it may be seen that 
if the gain is to be determined princi­
pally by Zl and Zz, then we must have 

Zl 1 (Z1 Zl ) 
, Z. »T R + Z z + 1 . 

(1) If Zl "" Zz and Zl» R, the con­
dition is AR » Zz. 

(2) If Zl ~ Zz and R» Z1' the condi-

t ' 'A 1 Ion IS Z,» Zz orZ, /ZZ » A' 
(3) If Zl » Z. and Z, "" R, the condi­

tion is 1» l/A. 
In the discussion that followed equa­

tion (4) it was shown that, viewed from 
the input terminal of the amplifier, Z. 

looks like Z./ (A+l). Condition (1) 
above is tantamount to saying that 
Zz/ (A + 1) must be stl]all compared to 
the shunt resistance, R. Since the other 
two conditions apply when Z, R, it"" 
may be concluded that a condition for 
the proper functioning of an anode fol­
lower is that the shunt resistor, R, mul­
tiplied by the gain of the amplifier, must 
be large compared to the feedback im­
pedance. 

Anode-follower feedback may be used 
to overcome the detrimental effects of 
certain inalterable amplifier character­
istics. Consider a grounded-emitter 
transistor amplifier with an input re­
sistance of 3600 ohms, a gain of 100, and 
a collector-base capacity of 36 mmfd. 
Suppose further that this amplifier must 
be driven from a source with an internal 
impedance of 30,000 ohms. Viewed from 
the input, the collector-base capacity 
looks like (101) (36) = 3636 mmfd and 
this, together with the source resistance, 
leads to a 3 db drop at about 1500 cps. 
If, for audio work, a response out to 
40,000 cps were desired, a resistance 
equal to the reactance of 36 mmfd at 
40,000 cps could be introduced between 
collector and base. Tbe resistor would be 
about 100,000 ohms and the voltage gain 
of the stage (= output voltage/generator 
open-circuit voltage) would be 3. This 
gain is, of course, quite low and it points 
up the unsuitability of this type of tran­
sistor in a grounded-emitter transistor 
stage for use with high-impedance 
sources, in cases where good voltage gain 
and wide response are desired. 

The amplifier, A, may cons:st of a 
single stage of amplification, or any odd 
number of phase-inverting stages. Be­
cause of instability problems, the num­
ber of stages is usually limited to three, 
but even a three-stage amplifier may 
have properties unattainable with a 
single stage. For example, by loading a 
low-impedance tape-playback head with 
about 10 ohms, a constant-current output 
is obtained which r equires very little 
equalization. Given a grounded-emitter 
transistor stage with a gain of 100, the 
feedback resistor would have to be 1000 
ohms to attain this low input impedance, 
but such a heavy load on the transistor 
output is apt to lead to low gain and ex­
cessive distortion. If, however, three 
stages are used (ga-in = 106

) then the 
feedback resistor may be 10 megohm!> 
for the same 10-ohm input impedance. 

Mixing 

An anode followe:..· may be used to mL\: 
several inputs, with good isolation be­
tween the signal sources. The various in­
puts are all connected, through their own 
series input resistances, to the anode­
l'etUl'n resistor. The series resistor of 
each input looks into a shmlt l'esistance 
equal to the paralleled input resistor of 
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I-...... --eout 

ein - ........ 'WW-+--...J 

Fig . 3 Anode-followe r gain control. 

tl ll other inputs. There is thus a limita­
tion on the gain tha t may be obtained 
with a mixer. 

Let it be desired, f or example, to mix 
(n + 1) inputs, each having an internal 
resistance of R ohms, by means of an 
anode f ollower with a gain of about 1 .0. 
For each individual input, Zj will be a 
r esistance equal to R , while the shunt 
resistor will be Rln. Presumably, the 
f eedback impedance Zz will also be R. In 
this case, obviously, Z1 » R (that is, 
R » Rl n) so that the fir st condition of 
the previous section applies. Thus, we 
must have ARln» R which imposes a 
rough lower limit on A . If, for example, 
ten inputs ar e to be mixed, 12 = 9, so we 
have R» R 19. If we let ARln = 9R 
(which introduces a sort of pseudo con­
sistency) then A = 81. 

The symbol "»" is, of COUl'se, much less 
definite than the symbol ":=!'. If we wish 
to find how f ar the actual circuit departs 
from ideal p erformance, reCOUl'se must 
be made to the original equations. In 
the case of the 10-channel mixer we 
should find 

1 
1 =- 0.9 

1 + 81 (9 + 1 + 1) 

instead of the 1.0 that was expected. 
Were a gain of exactly 1.0 desired, an 
adjustment could be made to the value 
of Z2 to obtain it. 

Gain control 

It is possible, by using the anode fol­
lower, to duplicate the gain characteris­
tics of any combination of p assive filter 
and simple amplifier. Although gain con­
trol is customarily car ried out by means 
of r esistive attenuators, it may also be 
perfor med by an anode follower (Fi g. 
3) . 

~--II-"---out 

"in -JWMr----<'"""WWv-+----' 

Fig . 4 . Anode-follower gain control wi t h 
fi xed input resistance. 
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The anode-follower gain control has 
the advan tage that the distor tion of tbe 
stage is greatly r educed at low levels. 
F or this r eason, this type of gain control 
is particularly felicitous with trtll1sistors, 
which ar e generally opera ted with much 
larger r atios of signal-to-p ower -supply 
voltages than are tubes, and which ar e 
therefore more susceptible t o distortion . 

The input resistance of the gain-con­
trol sttlge varies, dep ending upon the 
set ting of the gain control. A minimum 
input r esistance may be set by introduc­
ing a small series r esistor in to the input ; 
its effect is also to set the maximum gain 
of the stage. Where an approximately 
fixed input r esistance is desired, an al­
ternative arrangement can be used (Fig. 
4) in which a fixed input r esistor and a 
var ying f eedback r esistor are employed. 
1'he maximum size of the f eedback con­
trol is deter mined by conditions previ­
ously outlined. 

J..-....... -- OUT 

IN RI 

Fig . 5 . RIAA equali zer stage . 

Equalizat ion 

The anode-follower circuit p ermits a 
great deal of control over the f requency 
response of an amplifier . When equaliza­
tion is the object, the impedances Z 1 

and Zz may he complex, and their limit­
ing values ar e determined by already­
sta ted considerations. 

F or instance, let us consider the de­
sign of an amplifier to provide correct 
RIAA r ecording characteristic for p lay­
back. As is well known, the desir ed 
playback equalizer shows a fiat r esp onse 
up to 50 cps; between 50 and 500 cps 
it drops with increasing f r equency a t 6 
db per octave. Between 500 cps and 
about 2100 cps the r esponse is again 
fia t, while above the latter f r equency the 
response again drops, as the frequency 
increases, a t the r ate of 6 db p er octave. 

In the design of an equalizer stage, 

the gain a t one particular f r equency 
may be specified. For a p honograph 
equalizer, it is usua lly wise to set the 
low-f r equency (below 50 cps) gain, 
which is the maximum gain over the 
audio spectrum, at f rom one-foudh to 
one-tenth tha t of the open-loop stage. 
Fig~!9'e 5 shows the design of an anode 
f ollower for accomplishing the necessar y 
equalization. At low frequencies, the 
gain of this stage is determined by the 
feedback resistances R z + R s and the 
input resistance R j • At 50 cps, 0 1 be­
gins to shunt R 2 and the r esponse be­
gins to drop; this drop continues until 
the r eactance of OJ is equal to R s, which 
should occur at 500 cps. At 2100 cps, 
capacitor Oz begins to shunt Rs and the 
r esponse again drops off above this 
f r equency. 

Most phonograph pickups opel'Ute 
well with a load r esistance of 27,000 
ohms or more. Thus, R1 may be 27,000 
ohms. If the t ube has a gain of 150, the 
gain at 50 cps may be set a t about 15. 
W ithin the r anges of commercial capaci­
tors and resistors, the values R z = 330k, 
R a = 33lc, 0 1 = 0.01 mfd, and O2 = 0.0022 
mfd meet the requil'ements quite accu­
r ately, and permit a gain a t 1000 cps of 
about 1.22. R1 may be r educed f or p ick­
ups tha t can operate into lower r esist­
ances, with a resultant improvement in 
gain. 

Tone control 

A tone-control stage is a variable equal­
izer of r ather simple characteristics. A 
tone control using the anode-follower 
circuit has been designed by Baxandall ; 
a simplified and highly satisfactory ver ­
sion is shown in F i g . 6. The difficulty in 
its design is carr ying out two control 
f unctions (i.e., bass and treble) inde­
pendently. If it is r emembered, however, 
that the bass-control capacitors present 
effective shor t circuits at high frequen­
cies, then it can be seen tha t the com­
ponents effective in the bass contI'ol ar e 
cap acitors O2 and 0 9 along with r esistors 
R . and B4 and the bass control itself; 
the components effective in treble con­
trol ar e the capacitor OJ and the l'e­
sistors R . and R 4, along with the treble 
control. 

This circuit is also ver y effective with 
tr ansistor s, provided suitable imped­
ances ar e used. Fig~t1'e 7 shows a tran­
sistor stage which p er mits as much as 

R4 
Fig . 6 . Simplifi e d 
Ba x andall ton e 

control. 

IN -1,f\N1NIr1-:fvt'~r-t/WNv-T1t1!t1_ OUT 

-Rl 
TREBLE 
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15 db boost at 20 cps. Lineal' controls 
are used, and in the flat position the 
response is down only 1 db at 10 cps 
and 100,000 cps. The 1M distortion (60/ 
7000 cps, 4 :1) with a 12-volt supply is 
less than 0.3 pel' cent at an output of 1 
volt rms. 

Capacity pickups 

Capacity pickups are useful devices 
for the measurement of small displace­
ments, particularly where it is important 
to avoid loading the unit being measured. 
An excellent phonograph pickup may be 
designed by causing the stylus to move 
a small metallic plate closer to, and far­
ther from, a fixed plate. Often, the 
maximum permissible dimensions of the 
capacitor plates are very small, so that 
the capacity between them is minute, 
particularly in comparison to stray ca­
pacities that exist elsewhere in the cir­
cuit. For example, in a capacity pickup, 
the capacity between plates may be 2 
mood. while the stray capacities be­
tween each side of the connecting line 
and ground may be over 200 mmfd. If 
an attempt is made to obtain an output 
from the pickup by polarizing one plate, 
grounding the other, and obtaining the 
signal from the polarized plate, the ef­
fect of the stray capacities is to attenu­
ate the signal severely. 

An anode follower may be used to 
overcome these effects. Here, the capac­
ity pickup is, in effect, connected be­
tween the anode and input terminals of 
an amplifier. It has already been demon­
strated that by this means the capacity 
is effectively multiplied by (..4. + 1). At 
the same time, the strays are split, half 
of them being shunted between the anode 
and ground, and the other half between 
the input terminal and ground. By this 
means, the stray-capacity attentuation 

-12V 

Fig. 7. Transis tor 
anode-follower 

tone con trol. 

of the signal is reduced to a considerable 
extent. 

D.c. ·amplification 

A d.c. anode follower can be con­
structed by inserting a v-r tube in the 
feedback path of the conventional cir­
cuit to attain a favorable distribution of 
d.c. voltages (Fig. 8) . An amplifier of 
this type has a large useful gain, reason­
ably low drift, low output impedance, 
and input and output terminals at ap­
proximately ground potentials in the 
quiescent state. If it is necessary that 
the input and output terminals be ex­
actly at ground potential, a small re­
sistor may be inserted in the cathode of 
the amplifier tube to adjust to this 
equality. 

Because the plate-load resistor of the 
tube must cany not only the plate cur­
rent of the amplifier, but also the v-r 
tube current, it is generally of somewhat 
lower resistance than it would have been 
in a similar a.c. amplifier. For this rea­
son, high-perveance triodes are very use­
ful in d.c. anode-follower amplifiers. 

B+ 

B- -vINlM-+----'---1I-- OUTPUT 

INPUT ~IN\M"""----+ 

Fig . B. D.c. anode-follower amplifier. 

IN--,jW""",""",'" 

L---JW.Nv---<~- OUT 

Fig . 9. Amplifier with extremely low out­
put impedance. 

Amplifiers of extremely low 
output resistance 

It will be remembered from equation 
(5) that the effect of anode-follower 
feedback is to reduce the effective gen­
erator resistance of the amplifier; that 
is, the plate resistance of the tube or the 
collector resistance of the transistor. The 
benefits of this reduction are much more 
noticeable with triodes, for which the 
plate resistance is usually lower than 
the load resistance, than with pentodes 
or transistors, for which the generator 
impedances are quite high. 

The addition of a cathode follower to 
the amplifier, as shown in Fig . 9, per­
mits amplifiers of extremely low output 
resistances to be obtained with great 
economy of parts. In this circuit, the 
open-loop generator resistance is the 
output resistance of the cathode follower 
- already a low value-and it is re­
duced appreciably by the anode-follower 
connection. For example, a 12AX7 cath­
ode follower has an output resistance of 
some 500 ohms, while the same tube 
operated as a voltage amplifier may 
easily show a gain of 60. By using the 
two halves of a 12AX7 in the circuit of 
Fig. 9, and proportioning the resistors 
to yield a voltage gain of 1.0, an output 
resistance of some 17 ohms is obtained. 

The connection of Fig. 9 is also very 
useful with transistors. Output resist­
ances lower than one ohm can be ob­
tained in this manner. Thus, high-imped­
ance techniques may often be brought to 
bear on circuits which are presently con­
sidered low impedance, such as 250- or 
500-ohm audio circuits. lE 

:lhe {;dUorJ and Stallo/ AUDIO wiJh 'Iou a 
merr'l ChriJtmaJ and a ..JJapP'I new Year 
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Junk-box FM Alignment Unit 
CHARLES H. CHANDLER and ALLEN R. GREENLEAF ';: 

Here's a good way to put your electronic 
"junk-box" to work-build an oscillator ca­
pable of aligning the i.f. in your FM tuner. 

To FULFILL ITS FUNOTION as a high 
fidelity instrument, an FM tuner must 
produce a signal that is as free as 

possible from distortion. A fully modu­
lated FM signal deviates 75 kc on each 
side of the 10.7 megacycle center fre­
quency, so that its i.f. bandwith must 
be at least 150 kc ; if the bandwidth is 
less than 150 kc, distortion occurs that 
is particularly objectionable on weak 
signals. Alignment on the center fre­
quency, as is usual with AM tuners, is 
therefore not acceptable with FM. Most 
FM tuners are designed with a band­
width greater than 150 kc; the test oscil­
lator described here permits alignment 
of i.f. amplifiers with bandwidths as 
great as 1000 kc. 

Ideally, an FM tuner is aligned by use 
of a sweep generator and oscilloscope, 
for direct visual observation of the re­
sponse CUl've. Such equipment is highly 
desirable for a sel'l7iceman, but the unit 
described in this article is designed for 
the impecunious experimenter or owner 
of a hi-fi outfit; it may be used with a 
VTVM for readings. The unit had its in­
ception when coauthor Greenleaf got 
stuck with an "RF Generator" kit that 
was represented as suitable for i.f.-l'.f. 
alignment of TV, FM, and AM sets; it 
was in fact useless for FM because the 
dial was not, and could not be, gradu­
ated closely enough to give the r equired 
readings ; actually the dial space between 
10 and 11 megacycles was only about 
13% deg'l'ees. Indeed, most "service test 
oscillators" suffer from a sinlilar design 
deficiency. 

* P. O. B ox 160, Madison Square Station, 
New Yor7c 10, N. Y. 

C5 C7 

Sw 

OUTPUT 

Coauthor Chandler came to the rescue 
with a schematic of a suitable oscillator 
(Fig. 1), and the necessary design in­
formation, of which a distillation fol­
lows. 

The chosen oscillator circuit was the 
popular Colpitts, which is readily real­
ized with a 2-gang tuning capacitor of 
conventional type. This circuit imposes 
few requirements on the tuning coil used, 
since no taps are necessary, and the 
designer need not worry about inductive 
asymmetry resulting from the position 
of a ferrite or polyiron slug. With suit­
able tubes and conventional wiring, it 
will oscillate to r easonably high fre­
quencies; here a 6AF4A, designed pri­
marily for UHF service, performed 
without strain. 

A cathode follower of conventional de­
sign was added for two reasons; to pro­
vide an output impedance low enough 
to be uncritical of load, even to the point 
of working into loads of the order of 
300 ohms if required; and to isolate the 
oscillator circuit from undue loading, 
which might affect the frequency cali­
bration or stop oscillation altogether. In 
this case a 6C4 was used, primar ily be­
cause it was on hand. The 6C4 is rated 
up to 150 megacycles as an RF ampli­
fier, and difficulty was neither expected 
nor encountered with its use in the heav­
ily fed-back cathode follower circuit. 

With this general design approach de­
termined, coauthor Greenleaf searched 
his junkbox and the "sm'plus" market 
for parts, and put the unit together. 
Two variable capacitors, each of stated 
25 ).L).Lf value, were found on a bargain 
table in a radio store; the shafts extend-

R3 

~~~----------------------------~ 

Fig . 1. Schematic diagram of the oscillator. 
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ed all the wal through, so that they could 
be coupled together. Each variable ca­
pacitor was shunted with a 20 'i-V).Lf fixed 
capacitor (5 % tolerance) to reduce the 
tuning range. Assuming that each vari­
able capacitor had typical extremes of 
5!Ai).Lf minimum and 25 fbllf maximum 
capacitance, the minimum and maximum 
capacitances of each combination of 
variable and fixed capacitor were about 
25 and 45 ./lI).Lf, respectively, so that the 
complete dual capacitor had a range of 
about 12% to 22Y2 'J.U).Lf, 

Cut-and-try methods were used for 
preparing the inductor for the oscillat­
ing circuit. A "sUl'plus" slug-tuned coil 
of about % -inch diameter was unwound 
and the form was rewound with a num­
ber of tm'ns of No. 26 enameled wu'e 
that was certain to be too great. Then 
the coil was tried out with the dual ca­
pacitor described above, and tm'ns were 
r emoved, a few at a time, until a range 
of 500 kc below and 500 kc above the 
10.7 megacycle center point occupied a 
conveninent space (about 85 degrees ) 
on the dial. The final count was 33 turns. 

Separate filament transformer and 
plate-voltage transformer were used be­
cause they happened to be on hand, and 
were of reasonably small size. There is 
nothing critical about this oscillator; if 
no 25 ~'!J.f variable capacitors are avail­
able, capacitors of lower or higher value 
can be used, with appropriate values of 
shunting fixed capacitors and inductor. 
The No. 26 wire was used because it was 
on hand and was of convenient size. 

The lmit was enclosed in a 5 x 6 x 9 
in ch aluminum utility cabinet, and it is 
important that it be calibrated while it 
is in the cabinet, with both back and 
front panels fastened securely. 

Because no laboratory oscillator was 
available, the lmit was calibrated against 
signals from FM stations. For example, 
the 96.3 megacycle frequency of WQXR­
FM is the ninth harmonic of 10.7 mega­
cycles, so that if the FM tuner is tuned 
caref ully to WQXR, and the test oscil­
lator is then applied to the antenna ter­
minals, the tuning indicator shows when 
the oscillator is tuned to 10.7 megacycles. 
The point on the uniform scale of the 
dial is recorded at which each FM sta­
tion is found, and a calibration curve is 
drawn on cross-section paper ; from this 

(Oontinued on page 91) 
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A Variable Pitch 
Disc-Recording System 

TOM H. JONES ':' 

The goal of this system is to increase the amount of recording 
time per disc wi th no loss in quality. Here's how it works-

IN THE PROCESS of transferring taped 
material to an acetate record for 
mastering purposes, various problems 

arise in the cutting of the master disc. 
Primarily, however, every effort must be 
made to see that none of the quality of 
the master tape be lost in the duplicat­
ing procedure. 

The cutter head used for mastering 
contributes greatly to the over-all qual­
ity. Linked-in with the head is the cir­
cuitry used to drive the cutter and its 
equalization characteristics. Even with 
present day mastering techniques, disc 
r ecording still suffers from diameter 
loss ; that is loss of high frequencies as 
the center of the recording blank is ap­
proached. 

The use of a slight amount of stylus 
burnishing p lus the use of the heated 
stylus technique r educes the losses to a 
much lower level than previously ex­
perienced. 

Still, at the present sta te of the art, 
maximum utilization of the outer diam­
eter of the blank is considered important 
from a maximum time per side view. 

The use of variable pitch cutting, or 
should we say variable groove spacing, 
is not new in the recording industry. 
The advent of the LP r ecord helped to 
bring about variable pitch. 

* 519 Fourth St. , No'rthwest, Rochestel', 
Minn. 
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It i. possible, w ith present-day re­
cording b ,thes, to cut very fine pitches 
(a large number of grooves per inch) 
using small groove-dimensions and ob­
tain 25 minutes per side of a twelve­
inch long-play record. However, only the 
very highest quality reproducing system 
could track this material. The largest 
part of the record-buying public would 
ha ve no use for such records. 

If one were to time a recent popular 
music release of a major r ecord label 
(SLX selections per side) you would find 
only about 15 minutes r ecorded per side, 
plus or minus about three minutes. Bring 
this into "pitch" figUTes it means that 
the master acetate was cut at a pitch 
about I SO to 220 lines per inch. Groove 
depth a t these pitches is ideal for the 
majority of r eproducing systems, whether 
it be a small table phonograph or a de­
luxe system. 

Fifteen minutes per side is not, how­
ever, ideal for lengthy classical record­
ings or combinations of narrative and 
music. If a system could be devised to 
utilize the valuable space on the record 
surface a t times when modulation was 
low and stylus excursion was nil, con­
siderably more time could be realized 
ver side. 

Adaptation 

The system to be de. 'cribed was 

----, 
I , 

I 
I 

ARM. : 
I 
I 
I 
I _ _ _ _ ...J 

4 

3 
100 ma 
+ 

AUTO­
TRANSFORMER 

+ 40 mfd 
_ 150 V 

Fig . 1 . D.c. motor and asscciate d motor control ci rcu itry. (Beware of "hot" chassi s .) 
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adapted to a. standard recording lathe to 
provide maximum utilization of the 
ayailable space on the recording blank. 
It is manually controlled . 

A certain amount of mechani ca l work 
is involved in the actual installation and 
if the builder does not have machining 
facilities, or access to them, some amount 
of parts fabrication may have to be PUT­
chased. Aside from this, the rest of the 
installa tion and circui try can be installed 
by the builder. 

We have adapted this system to two 
popular recording la thes, the Fairchild 
series 539 and the Presto model SD-G. 
Since the operation of all cutting ma­
chines is along the same basic principles, 
applying this system to other units 
should present few problems. One might 
encounter some difficulty apply ing vari­
able pitch to lathes which obtain their 
feed-screw motion from the top center 
of the turntable. The movement of the 
overhead mechanism before and after 
each cutting presents problems as far a ' 
belt tension and alignment. 

Inasmuch as the system is electronic, 
wear of pa~-ts such as rubber pucks is 
not a factor of importa.nce. AL~o thel'e 
is little chance of ultroducing rUillble or 
patterns into the la.the because of the 
coupling of the mechanical drive to the 
lathe. 

Variable Speed Motor and Circuitry 

The heart of the system is the variable 
speed d.c. motor which now drive the 
feed-screw in place of the former 
method. A val'iable speed motor was 
chosen because of its simplicity in com­
parison with mechanical methods of 
speed variation such as r ubber pucks 
and planetary drives. The use of an elec­
tronic system also eliminates a large 
amount of mechanical work in the in­
stallation process. 

The motor used in this application was 
obtained f rom the Gemld K. HeUer 
Company, Las Vegas, Nevada, model 
number 2T60-100 ( ISH-12-R) . It is a 
dU'ect current, shunt-wolmd motor. A 
built-in gear reduction unit reduces the 
maximum armature speed of 4000 r pm 
to a gear-output maximum speed of 40 
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rpm. Change in direction of rota tion is 
also easily effected by r eversing the two 
leads of the armature winding. 

A small power supply unit, F·ig. 1, 
supplies the necessary constant-fi eld volt­
age. A variable auto-transf ormer con­
ne.cted in another rectifier circuit; sup­
plies a van able d. c. voltage to the arma­
tUTe which in turn varies the speed of 
the motor . Selenium rectifier s ar e used 
in both circuits and CUI'l'ent r equirements 
are low. 

The black and red leads are the field 
winding. Recommended field voltage is 
SO to 120 volts. Incr easing the fi eld volt­
age within these limits will decrease the 
motor rpm while decreasing the fi eld 
voltage will have the reverse effect . 

The armature leads are respectively 
yellow and blue. These are f ed a varying 
d.c. voltage from a second rectifier cir­
<mit. As the voltage to the armature is 
increased, the speed of the motor will be 
increased and which in tum will in-

Fig. 2 . location of pitch-control knob. 

crease the speed of the la the's f eed-scr ew 
thus cutting a coarser pitch. The variable 
auto-transformer is connected so that an 
increase in rotation clockwise will cause 
a voltage decrea,'e with the r esult that 
the f eed-screw rpm will be slo'wer , which 
in turn means a gr eater (lUore lines pel' 
inch) pitch. The auto-transformer is so 
wired that with clockwise rota tion of the 
conh'ol knob, the pitch will vary from 
approximately 90 lines p er inch to a 
maximum practical pitch of 500 lines p er 
inch. The pitch control knob can be 
located on the la the bench or at another 
conven ient location f or the operator. 
FiguI'e 2 shows the knob located on the 
Presto lathe. It is located on the r io'ht 
side of a master control panel which ':as 
installed for other automatic f eatures 
incorporated on the machine. 

The case of the d. c. motor should be 
grounded by braided grounding cable to 
the studio grounding system or to a 
good ground . Because of the construc­
tion of the motor, a certain amount of 
static-type interference or noise will 
probably be heard in the audio system. 
If grounding the shell of the motor does 
not eliminate the noise, insert the fllter, 
shown in F'ig. 3 in the a.c. power line 
before the power supply unit. Again, a 
good ground is necessary for the filter , 
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20 TURNS, NO. 20 ENAMELED 
SOLID WIRE ON 1/2- INCH FORM 

Fig . 3. Filte r for 
remo v ing noise 
caused by motor. 

11 7 VA.C. 
liNE IN 

TO 11 7 V LINE 
INPUT OF CON­

o----r---+--J1r6llllirrC:....:..--Jl----O TROL C IR-
CUI TRY 

.002 mfd . 002 mfd 

600V~600V 

_ GROUND 

TO BOLT ON 

• CASE OF D. C. 

- BUSS MOTOR 

Fig . 4. Basic setup 
of Presto model 
SD-G lathe with 
extended shaft 
and added d .c. 

motor. 

preferably to the main studio grounding 
buss. 

The system was not designed to cut 
variable pitch at speeds other than 331 
rpm f or LP work. There is little prac­
tical value a t the 45 and 7S rpm speeds. 
If, however , one required the variable 
pitch control a t these speeds, a three­
stepped pulley could be incOl'porated on 
the pitch motor to compensate f or the 
sp eed changes. W e r etained the former 
belt arrangement of the 8D-G for driv­
ing the feed-scr ew at the 45 and 78 rpm 
speeds. 

Mounting 

It can be seen f rom F ig. 4 that the 
pitch motor was mounted on a p edestal 
isolated from the la the pr opel'. It was 
necessary to install a longer f eed-screw 
drive shaft than the one normally used 
on the SD-G lathe. The stepp ed pulley 
which drives the f eed-screw is mounted 
on this shaft. This was done so that an­
other pulley could be mounted below the 
surface of the bench to be driven by the 
new pitch motor. 

A small round rubber belt is used to 
connect and transf er motion from the 
pitch motor to the f eed-screw driving 
shaft. (See P ig. 5.) Other types of belts 
such as the cotton variety used to drive 
a dental drill will oper a.te satisfactorily 

PEDESTAL, ISOLATED 
FROM REST OF LA THE 

although it is difficult to obtain such a 
belt in the short length requir ed for this 
application. Custom-made belts of the 
exact length and material r equu'ed may 
be ordered for a r easonable price from 
the Ar thur S. Brown Mfg. Co., Tilton, 
New H ampshire. A round, woven-cotton 
belt, impregnated with a rubber com­
pound would be ideal as it would not 
have any t endency to stretch but would 
still have gripping properties. All other 
devices f ormerly used to drive the f eed­
scr ew must be disengaged so as not to 
present resistance to the motor now driv­
ing the feed. 

Because of the physical isolation of 
the motor and its mount f rom the lathe, 

( Continued on p age 89 ) 

Fig. 5. Closeup of d.c. motor and belt 
driving extended shaft. 
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Hum Chasing IS Engineering? • 

NORMAN H. CROWHURST ~: 

The job of chasing hum can be one of the most exasperating chores the en­
gineer is required to perform. Here's some fresh ammunition for the hum 
hunter-calculated to help him "b_uck out" some of the diff icult problems. 

YES, THE \NORD IS "Chasmg"-not 
"Tracing." When hum develops in 
a pie'3e of pr oduction equipment, it 

is a technician's job to tmce it. That is 
not what we're talking about. In that case, 
the hum may be due to a dried-out elec­
trolytic, a defective tube, or a leaky 
power transformer , which has to be 
traced . But when you have z., new piece 
of equipment-a prototype- and it 
hums, the j ob often proves to be one of 
chasing. 

It's a chore. The senior engineer does 
not regard it as engineering- at least he 
doesn' t want to bother with it. Let a 
junior engineer or technician fuss with 
that. H e's already engineered the thing 
and it works. It's just a little hum that 
has to be got rid of. And anyone can 
get rid of hum .. . . . 

All too often the junior engineer runs 
into "difficulties." The books don' t help 
him much, but he's tr ied everything he's 
learned about hum. Some of the things 
he does may vary the hum somewhat, but 
none of them stops it-except removing 
all the tubes or switching off the power. 
H e's checked for ground loops, mag­
netic and electric (or electrostatic) in­
duction, hUIDIDY tubes- the works. Wher­
ever he goes in the thing, the hum's still 
there. 

Sometimes he gets in a real muddle. 

* 216- 18 40th Avenue, Bayside 61, N , Y. 

Fig . 2 . Basic prin­
ciple of good 
grounding syste m' 
is to ha ve ground 
" bus" a mi r ror 
imag e of the B+ 
dist r ibution sys -

tem . 

Changing the value of one component 
inexplicably reduces the hum. There is 
no valid engineering reason why it 
should, but he accidentally f ound out i t 
does. So he makes the change. The hum 
is still not good enough, so he continues 
to work on it. P resently he finds the hum 
is worse than ever , and he cannot even 
repeat r esults as good as when he 
started working on it. 

I s that a familiar story ~ The real les­
sen is that Innu chasing is an engineer­
ing job, not to be pursued in such an 
aimless or frantic manner. Approaching 
i f; frol11 a true engineering basis does 
not eliminate the "chasing" aspect of the 
jeb, but it can eliminate the hum. 

The first thing to keep in mind is that, 
when you are working on new equipment 
that has never been "de-hummed," you 
may not be tracing just one source of 
hum, bu t several. At one point in YOUl' 

endeavor, you may try additional fiilter -

Fig. 1. Some of the basic patterns encountered in hum chasing : o . 60 cycl e s; b . 60 
c~cles with 90 ° phase sh.ift; c. 120 cycles; d . 120 cycl es with 90 ° phase shift; e . 
~Igher od~ order harmonics; f. same w ith 90 ° phase shift (re la tive to 60-cycle ti m­
Ing); g . spike due to half-wave rectifica t ion; h. spikes due to f ull -wave recti fication ; 

all using 60-cycle line t ime base. 
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G ROUN D RETURNS FOR EAC H 
STAG E GO TO OTHER SIDE 
OF DECOUPLING CAPAC ITOR 

FEEDI JG IT TO ~+ 

ing in the B + supply, for example, and 
find it makes no difference or even in­
creases the hum slightly. But don't con­
clude that this lets out the B + filtering 
as a possible contributing' factor to your 
problem. 

All hum comes f rom the same ulti­
mate source-the supply. It has the same 
fl'equency, or harmonics of it. So all 
kinds of addition and cancellation can 
occur on the way. When you clip on ad­
ditional fil tering capacitance, the ground 
point you choose for the extra connec­
tion may inject some r ipple cUlTent into 
a signal circuit. So, wh ile you may be 
reducing the r ipple on the B + supply, 
you are inducing as much or more hum 
ill to a signal circuit, and the net effect is 
no change, or an increase. 

Or it may be you are eliminating one 
source of hum, But at pre ent it is not 
your major source. Because it was can­
cell ing some of your major som'ce, the 
climination of this piece makes little 
difference, or even makes it louder . Later 
0 11 , after you have eliminated what 
proved to be a bigger source of hum, 
you can make the same test, and discover 
that now it produces a dramatic l'educ­
tion in hum. Until you have gotten rid 
of the hum, neve?' accept any conclusion 
as final. 

In particular, anytime a change that 
should r educe hum j ust changes its har­
monic content, 0 1' increases its magni­
tude, you can be sure you have more than 
one kind of hum to t race down. No 
simple change is going to get rid of 
all of it. 

It is .a big help to look at the hum on 
a high-gain scope, as well as listening 
to it . Not only can this help identify the 
source, it can often help identify inter­
acting effects of the type we have just 
mentioned. Sometimes a circuit change 
may not reduce the magnitude of the 
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The SONYjSUPERSCOPE commitment to perfection has led to revolutionary achievements in the 
audio electronics field. The STERECORDER 300, for example, is unquestionably the most versatile, 
perfectly performing stereo tape recorder on the market today. 

The Sony-developed gold membrane in the C-37 A Condenser Microphone is another example of 
Sony superiority. 

The 262-SL sound-with-sound tape recorder at $199.50, the 262-D four track stereo recording and playback 
tape transport at $89.50, the 101 transistorized dual track monophonic recorder at $99.50, and the many 
other Sony j Superscope products are all remarkable achievements; the inevitable results of Sony j Superscope's 
commitment to engineering perfection. 

For literature, or the name of your nea1"est franchised dealer, write: Superscope, Inc., Dept. 2, 
Sun Valley, California. 

SUPERSCOPE INC., SUN VALLEY, CALIFORNIA 
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RETURNED TO WRONG BRANCH 
OF GROUND BUS 

hum. but it will change either the har­
monic composition or its phase rela­
tion to line frequency. Harmonie com­
position can be identified mucb more 
readily by looking than by listening, and 
the phase can only be recognized by 
looking. 

If the equipment uses f ull wave B + 
rectificatioll and 60-cycle heater supply, 
the predominant frequen cy in the hum 
also provides a good lead. For most in­
formative display, use the scope's line 
frequency time base. Then 60-cycle com­
ponents will produce a slanting line or 

20,000 

~ 
T 

Fig . 3. Incorrectly 
returned capacitor 
can inject hum du e 
to wrong return of 

rippl e currents. 

B + supply circ\ut (F'ig. 2) . Where the 
supply hranches, the ground line should 
similarly braneh, so return currents fol­
low courses corresponding to outgoing 
currents. A decoupling capacitor re­
turned to the wrong place on a ground 
line, or to a wrong branch on it (Fig. 3) 
may be a cause of hum, due to r ipple 
current it injects a.t the wrong place. 

Watch electrolytic capacitor returns. 
If necessar y, use the insulating wafers 
for mounting so they can be isolated. It 
may sometimes be necessary to change 
the group in "cans" because the com-

A. ATTENUATION TO 
120 cps = 55 db 

B. ATTENUATION TO' 
120 cps = 86 db 

Fig . 4. Tw o s t age 
filter, using same 
voltage drop and 
tota I capacitance, 
is more effective 
in hum reduction . 

ellipse (Fig. I -a or -b), while 120-cycle 
components, originating in some way due 
to the B + supply, will produce a curve 
or figure 8 (Fig. l -c or -d). 

A third or higher order odd harmonic 
(Fig . I -e or -f) is usually due to in­
duction from a power transformer or 
Illotor. Higher order "ticky" hums, that 
produce one 01' more spikes on the 
trace (Fig. l-g or -b) are usually due to 
rectifier circuit pulses finding their way 
to where they shouldn't. 

That much information tells you where 
the hum comes from, but not by wbat 
route. Most of these forms can get into 
signal circuits by a variety of routes. 
By now evel'yone knows about ground 
loops. But a ground loop does not always 
produce a hum, and sometimes a ground 
system that bas no loop can be respon­
sible for producing bum. 

Sound engineering makes tbe grolUld 
return system a minor image of the 

mon grounding 1I1 a single can causes 
trouble. 

Only wben you have the wiring correct 
in this way, can you be sure that checks 
on the adequacy of smoothing at var­
ious points give valid an. wers. N ow you 
can try increasing the size of different 
smoothing or decoupling capacitors to 
check this. If you're up against smooth­
ing versus d.c. voltage drop, don't forget 
that two 20's with a couple of 10k rp­
siStOl'S will do much more ripple smooth­
ing than one 2Qk with a 40 IlIfd. cap?:::l· 
tor, for the sa me d. c. drop (FiJ. 4) . 

This brings up another aspect of sup­
ply induced hums-phase. Each smooth­
ing element (R and C together) produces 
approximately a 90 degree pha e shift in 
the ripple voltagc. Check your phases 
around the circuit to see whether resid­
ual hum injected at different points 
adds, subtracts, 01' i. in quadl'ature (Fig. 
5) . This simple deductive process can 

Fig . 5. Using phase arrows, as shown here, can help trace wheth e r sources of hum are 
additive or otherwise. 
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be a big help in inter preting what you 
see on the scope. It may also help you 
arrive at another supply arrangement 
that will let the hum component. buck 
rather than aid one another. 

Heater supply hum can be induced 
into the signal circuits in a variety of 
ways, internal or external to the tube . 
Internal, it may be due to capacitive 
transfer either to grid or cathode. To 
grid, the effect will depend on the grid 
circuit impedance, as with other capac­
itive (electric) transfers ; to cathode, it 
depends on the impedance between ' 
cathode and ground. 

E lectronic conduction between cathode 
and heater, due to the heater acting as a 
plate with low applied a.c. potential, 
can cause hum, either 60 01' 120 cycles. 
A remedy for this is by now well known. 

L-_________ HEATER 

L-________ --' WINDING 

Fig . 6 . Use of positive bias to eliminate 
internally caused heater hum . 

B. 

Fig . 7 . Heater wIring lead dress is im­
portant : although twisted throughout re st 
of travel , (a ) leaves a loop under th", 

socke t, which (b ) eliminates. 

The heater is biased positive so this con­
duction path is maintained at saturation 
(Fig. 6). 

In series-connected (tranformerless) 
beater chains, cathode injected beater 
hum can be a real problem. A really low 
ground return impedance is necessary in 
the cathode circuit. Often the best solu­
tion is to connect the cathode solidly to 
the ground bus or chassis, and use grid­
current biasing instead of the u ual elf­
bias resistor in the cathode circuit. 

(Gontim.ecl on pctge 87 ) 
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SPECIAL OFFER! 
A IUD\O nthO}Ogy 

the 5th 1\ W ABLE GIFT 
MAKES AN I~r"tH FIDELITY 

FOR T~THUSIAST RISTMAS 

HERE FOR eH 5th AUDIO 
SHOP . by buying ~heX111as wrap 
Reatize ad~~of~~ :~~~nr;ie'ts·U~.ei~v~~~e for Xmas 
ANTHO~Of . anywhere tn t e 

d matt , ee E r 
~~tiverY' SAVE MOR . 

I '"270 each on y ... 
Y

OV BVY 2 yOU pay I $2.60 each 
If Y 3 oU pay on Y 50 each 
If YOV BB~Y 4 ~Oft pay only $2. only $2.40 each 
If YOV ",ore yOft pay 
If YOV BVY 5 or SP ECIAL 

EXTRA 1FT OFFER! E 

MAS G G WITH TH X . ~""HOLOGY ALON50% betow the 
4, h AUDIO ",l" • • and save 

Send the ONLY $1..5 0 1n01 8 
d5 gi fts 

.5th FOR 'ice of $2.9.5 . AS $3.90 (if y ott sen 
1'egutar pI AS LITTLE 
BOTH FOR 
or more) . 

• THE BIGGEST AND BEST VOLUME EVER! 
• MORE THAN 50 ARTICLES COVERING STEREO RECORDING AND REPRODUCTION; STEREO MULTIPLEX; 

MEASUREMENTS; STEREO HIGH FIDELITY TECHNOLOGY; CONSTRUCTION AND THEORY; etc. 
• 144 PAGES WITH COMPLETE ARTICLES BY WORLD FAMOUS AUTHORITIES 

IN THE AUDIO AND STEREO HIGH FIDELITY FIELD. 
• ATTRACTIVELY PRINTED AND BOUND FOR EVERLASTING USE. AN IMPORTANT 

STEREO HIGH FIDELITY REFERENCE BOOK. 

Published at $3.50, the 5th AUDIo ANTHOLOGY is available at a 20% saving pre-publication price of only $2.80*, 
postpaid anywhere in the United States. 

AUDIO ANTHOLOGY VOLUMES I to 4 are highly 
valued in reference libraries throughout the world. 
No.5 of the se'ries promises to provide the same 
quality of articles that has made AUDIO ... the origi­
nal magazine about high fidelity . . . a most valued 
publication among high fidelity enthusiasts and hobby­
ists; the professional level in the broadcast, recording 
and audio engineering fields; and the high fidelity 
radio service specialist. The AUDIO ANTHOLOGY is a 
convenient, handy r eference volume which authorita­
tively provides invaluable technicana selected and 
edited by C. G. McProud, Editor and Publisher of 
AUDIO, and a pioneer in the high fidelity field ..• 
founding member and past President of the Audio 
Engineering Society. 

-- ----------------------- ~ ---------- --- - -----------
RADIO MAGAZINES, INC., Dept. A 
P.O. Box 629, Mineola, New York 

Enclosed is my remittance fo r $ ..... . ..... .... I understand that my . 
preview copy of the 51h AUDIO ANTHOLOGY will be mailed to me. 
Add 50¢ for F ore ign orders 

Name ........ ......... .... ..... ...... ... ......... ..... ... .... ... ................ . 

Add ress ..................... ........... .. ..................... .. ... ...... ... ..... .... .. . 

C ity ..... .......... : ... ... .. .. ..... ...... .... ..... ..... Zone ........ State ... ... ............ .. ... . 

10m: Engineer 0 
Musician 0 

Stud~nt 0 Audio Enthusiast 0 
Other . ..•...................•. .. •••• . ••• •. •...• 

' This offer at a pre-publication saving for a limited time only ••• may 
be withdrawn at any time without notice. 
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The Pro- and Con-vention 
L. GOELLER* 

Electron flow vs. conventional current-the battle has been going on for 
a long time. Here is the case for conventional current by a reluctant convert. 

IN AN ELECTION YEAR, the demand for 
equal time is larger than the total 
time available by about a factor of 

ten. Even so, when one side of a ques­
tion is aired, the public is entitled to a 
crack at the other side of the story. 

The case in question is electron flow 
vs. conventional current. I don't see my­
self as the champion of conventional cur­
rent, but after at least fifteen years of 
statements similar to those of Almus 
Pruitt (Those crazy mixed-up currents, 
AUDIO) April, 1960), it struck me that 
many readers might like to know why 
conventional current is the winner hands 
down over electron flow and is quite 
likely to stay that way. 

Before we start, let me emphasize one 
major point of agreement between cham­
pions of both points of view : it would 
have been much neater if Dr. Franklin 
had chosen his signs the other way. But 
since he goofed, let's see what confronts 
the would-be changer of convention at 
this late date: 

1. To the best of my knowledge, there 
is not one single engineering textbook 
{)r professional jOlU'nal which uses elec­
tron flow as a substitute for current. 

2. There are many areas in ordinary 
circuit theory where electron flow (or 
any charge flow) fails miserably. 

3. In other than the most elementary 
explanations of biasing low-frequency 
vacuum tubes, electron flow offers negli­
gible advantages over current. 

4. In dealing with more general prob­
lems in electronics and physics, electron 
flow as a replacement for ClUTent would 
confuse the issue badly. 

* 2 Marsha Terrace, Panippany, N. J . 

Fig . 1. Current is the same at all points 
in a series circuit. Th is includes capaci­
tors. Unfortunate electrons, viewed an­
thropomorphically above, are stopped 

cold by capacitors. 
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Fig. 2. In a vacuum tube, electrons flow 
from cathode to anode and positive ions 
flow to the grid . It is supposed to be pos­
sible to describe the situation realistically 

in terms of elect ron flow . 

5. The present standards are main­
tained by the pros ... the people who 
arrange and use their own tools in their 
own way. They are remarkably unamen­
able to outside pressures for change. 
One might as well ask the musicians to 
define pictno as loud and [M·te as soft. 

Before the tar and feathers come out, 
let me remark that I am merely acting 
as a reporter. I am hardly unbiased, but 
there was a time when I supported the 
electron flow convention with vigor . I 
only wish that someone had pointed out 
a few of the pitfalls to me then. It would 
have saved me a lot of frustration and 
grief later. 

What is wrong with electron flow 7 In 
the £h'st place, it is only pa1·t of current. 
ClUTent can be carried by positive 
charges, negative charges, and no charges 
at all. Consider a battery, switch, resis­
tor, and capacitor in series. Close the 
switch and current flows out of the posi­
tive terminal of the battery, through the 
resistor, through the capacitor, and back 
to the negative terminal of the battery. 
That's right. Through the capacitor. 

What price electron flow now ~ Who 
wants to step forward and use it to prove 
that current is the same at a,ll points in 
a series c:iJ:cuit, including the dielectric 
of the capacitor~ The displacement cur­
r ent, as it is called, is a perfectly valid 

current. It is not electroll flow, but it is 
current, it does flow in the dielectric, 
and it is equal to the current everywhere 
else in the circuit. 

The idea of current, independent of 
carriers, is worth thinking about. When 
charges are present and capable of mo­
tion, positive charges in the positive 
(conventional current) direction and 
negative charges in the negative direc­
tion direction both produce positive cur­
rent. But as we have seen, current can 
exist in the absence of charges, too. For 
examples we can turn to electroplating 
systems where both positi've and negative 
charges carry current. In gas tubes, both 
polarities of charge are again present 
and moving. In transistors it is handy 
to think of current in terms of negative 
electrons and positive holes because, for 
one thing, holes move slower than elec­
trons (as well as in the opposite direc­
tion) in the same electric field. We could 
wander into magnetohydrodynamics and 
radiation theory for further examples 
but let's not overdo it. It should be clear 
by now that current is perfectly general 
while electron-flow is limited to electrons 
flowing. 

This conceptual difference is, how­
ever, only part of the story. Obviously 
a general current could have been de­
fined in the electron-flow direction as 
easily as not. But since it wasn't, we 
come to the head of the matter. 

In most problems in electrical engi­
neering, the mechanism of conduction is 
utterly irrelevant. Current might just as 

(Continuecl on page 84) 

Fig. 3. In this circuit, electrons flow up 
from ground, through the load and into 
the output of the filter . The filter adds 
an a .c. component until, at the rectifie r 
output, pulsating electron flow is ob­
tained. After electrons flow against the 
arrows representing silicon diodes, they 
are converted to pure a.c. Note that 
some books which use the electron-flow 
convention locate the filter in posi tions 
seldom encountered in practice to avoid 

facing up to the above situation. 
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outstanding value 

ULTRA-COMPACT SPEAKER SYSTEMS 

Now Electro-Voice takes the mystery out of ultra-compact 
speaker systems. No longer are the components a "sealed" secret. 
You see what you get, know what you get, and enjoy the fun and 
economy of building your own speaker system. All the materials 
and instructions you need are included in the package. These new 
kits are exactly the same as the carefully-designed, assembled 
systems currently sold by Electro-Voice. Systems that 
produce a clarity of sound that enable you to feel the deepest 
bass, marvel at the effortless clarity in the midrange, and 
delight in the brilliant definition of the upper harmonics. 

Performance Depends on Component Quality 
Within each Electro-Voice system, every component is engineered to 
complement perfectly the others with which it is used. Some of the 
outstanding features you'll be receiving are illustrated in the cutaway 
view of the Esquire 200 featured above: (1) Substantial magnetic circuits 
for maximum sensitivity, power handling capacity, and uniformity of 
response. (2) High compliance viscous damped cloth suspension for 
smooth response and low resonant frequency. (3)Edgewise-wound voice 
coil for most effective use of available magnetic energy. (4) Die-cast 
frames for greatest reliability of performance. (5) True electrical cross­
over, at exceptionally low frequency of 200 cycles, to minimize all forms 
of distortion associated with the use of woofers covering the midrange. 
(6) Midrange speaker in a totally isolated cavity for outstandingly uniform 
response throughout the range over which it is employed. (7) Sonophase® 
throat structure and integral diffraction horn to give virtually unequalled 
high frequency response range, with excellent coverage of the whole 
listening area. (8) Two level controls which permit exact adjustment of 
response characteristics to personal taste and individual acoustic 
environments. 

A Variety of Prices and Performance 
The Esquire 200-Now the value-packed Esquire is available in three 
different forms ... the handsome Esquire 200, the economical unfinished 
Esquire 200 Utility and the new Esquire 200 Kit. Each is a full three-way 
system with a 12" woofer, 8" cone-type mid-range speaker and E-V Super 
Sonax very-high-frequency driver. Esquire 200-14" high x 25" wide x 13Y," 

deep. Hand-rubbed Walnut, Mahogany or Limed Oak . . ... $133.00. Esquire 200 
Unfinished Fir Ulilily-14" high x 23Y," wide x 12" deep .. . . $107.50. Esquire 200 
in easy-la-assemble Kit form-14" high x 23)1," wide x 12" deep ... ... $93.00. 

The Regal 300-A premium-quality, three-way system utilizing the finest 
quality components to assure the best sound possible in a small-sized 
system. Deluxe 12" woofer, a Deluxe 8" cone-type midrange speaker, and 
a compression-type, diffraction horn-loaded very-high-frequency driver. 
14" high x 25" wide x 13)1," deep. Walnut, mahogany, or limed oak ... . . $179.00. 
Unfinished fir .... . $149.00. In Easy-to-assemble Kil Form .. .. . $125.00. 

Consumer Products Division ~!e&~C~ 
Dept. 12 A, Electro-Voice, Inc., Buchanan, Michigan 
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Tape's Future 
HERMAN BURSTEIN ':' 

Rapid change has been characteristic of the tape industry for the past few years-a bless­
ing to those who bought late, a curse to early buyers. What does the future hold? Well-

C H ANeE S ARE THAT a r eally good 
speaker, power amplifier, FM 
tuner , turntable, or possibly other 

audio component which you may have 
purchased ten years ago is still capable 
of high fid elity service. Unfortunately, 
the same cannot be said about home tape 
recorders that are ten years old, or for 
that matter five years and perhaps one 
year old. Throughout its history as a 
consumer item, the tape r ecorder has un­
dergone a series of changes that have 
spelled rapid obsolescence. Tape speeds 
have been reduced. Gaps of playback 
heads have become narrower for better 
treble r esponse. Tape heads have gone 
f rom single-track to half-track mono ; 
f rom staggered heads to in-line heads ; 
f rom 2-track to 4-track stereo. Record 
and p layback equalization characteristics 
have been in transition. Reco=ended 
values of bias current have varied as tape 
f ormulations have changed. The tape 
cartridge has appeared, necessitating a 
new typ e of playing mechanism. 

Considering this history of continual 
change, the perplexed audiofan may well 
wonder if the next ten years will hold a 
similar tale. Even though changes are 
in the nature of improvements, it is a 
questionable type of progress that p ro­
duces such rapid obsolescence that few 
can afford the cost of a tape r ecorder 
per year of useful service. 

For a glimpse of what the next decade 
may hold, the author has addressed a 
questionnaire to a number of manufac­
turers of tape recorders, tape, and r e­
lated components. While their responses 
show that no one expects progress to 
stop, nevertheless they are virtually of 
one mind that tape is past its p eriod of 
initial growth, when changes could be 

* 280 TW'in Lane E., W antagh, N. Y . 
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be expected to be most numerous and 
far-reaching; that such changes as do 
occur will be evolutionary rather than 
revolutionary, so that older machines 
will not be technically outmoded; that 
tape technology has settled down to the 
point where today's purchaser has sub­
stantial assurance against early obsoles­
cence. 

Following are the specific questions 
that were asked and a number of the 
replies. 

1. W hat l'ape Speecls Do You E xpect 
1'0 B e S tandanl ? 

'rhe con census is that 7.5 ips will be 
with us f or a substantial period of time 
as the standard speed for truly high 
fidelity, despite the f act that very good 
r esults are achievable a t 3.75 ips and 
even less. A representative reply was : 
"7.5 ips is the standard of the Magnetic 
Recording Industry Association. W ith 
the strong impetus that 4-track 7.5 ips 
has been given by United Stereo Tap es 
. . . we see no other speed becoming 
standard for high quality home pur­
poses." Another stated, "I believe 7.5 
ips will r emain standard for some time 
for hi-fi ." 

Of the contest between 7.5 and 3.75 
ips, one respondent had this to say: 
" ... it is our f eeling that the 7.5 ips 
tape speed will r emain more or less the 
standard insofar as true high fidelity is 
concerned ... . Thus a t this time it looks 
as though the recording camp will be 
divided between 7.5 ips for the die-hards 
and 3.75 ips for the sports car gr oup 
who put the accent on economy and de­
rive their satisfaction f rom saying, 'Look 
what I did at 3.75 ips.' '' With respect 
to the 1% ips speed, this r espondent 
stated, " ... ferrite heads and extremely 

short gaps and probably new tapes may 
bring in 1% ips as a home standard . W e 
have heard no hint, however , that these 
heads, the tape, or the recording process 
were intended for the do-it-yoill'self r e­
cording market." (In other words, 1% 
ips may be confined to playback so far 
a ~ high fidelity is concem ed.) 

Following- ar e replies of those who see 
7.5 ips being displaced some day as the 
home standard for high fideli ty. 

"The tape sp eed that appear. stand­
ard, a t least f or the time being, is 7.5 
ips. Of course, there has been a great 
deal of discnssion about adequate fidel­
ity a t lower speeds, but as of the moment 
this is still in the developmental stag-e. 
I have no doubt that at some time in the 
f utme ... 3.75 ips will be developed to 
the point wher e it is more than adequate 
for home use." 

"I cannot tell you, nor can anyone, 
what tape speeds will be three, five or 
ten years f rom now. All we can say is 
that it appears that they will be slower 
than present day standards." 

"Tape sp eeds will decrease. The cm­
r ent trend toward tape economy and r e­
duction of tape storage space dicta te a 
future 'hig-h quality' tap e speed of 3.75 
ips. 'Good fidelity' will be available at 
1 % ips. In addition, many machines will 
be eqnipped to recor d and play back at 
speeds below 1 ips." 

2. W hat P layback E qual'izat·ion Cu'rves 
A?'e Likely 1'0 B ecome Stancla'rd ? 

It appears that the NAB curve- bor­
rowed from the official standard for 15 
ips-is well entrenched as the "de f acto" 
standard for 7.5 ips. This involves play­
back boost commencing at 3180 cycles 
(3 db rise ) and eventually taper ing off 

(Continued on page 35) 
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AMPEX 

RE CORO LEVEl RECORO l EVEl 

mWES 
iHO N!S 

l~ 
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COMPACT STUDIO QUALITY RECORDERS 
An advanced concept in recorder design, the PR-10 series provides Ampex Professional Recording Standards 
in a new, compact instrument. These recorders assure studio quality and performance for all field and studio 
applications . .. for broadcasters . .. recording studios ... educators . . . churches . .. industry . . . and advanced 
recordists. Major new engineering advances permit COMPACT SIZE WHILE RETAINING FEATURES AND 
PERFORMANCE OF STUDIO CONSOLES. 

ADVANCED FEATURES AND OPTIONS 

EXCLUSIVE ELECTRODYNAMIC CLUTCHES for fast, gentle, error-proof tape handling 

EXCLUSIVE AUTOMATIC TAPE THREADING ACCESSORY introduces "No Hands" tape 
handling for speed and convenience (optional) 

PROFESSIONAL PUSHBUTTON RELAY ( SOLENOID CONTROLS for rugged, positive, 
convenient operation 

COMPLETE REMOTE CONTROL of ALL functions permits expanded use of recorder 

ALL NEW COMPACT ELECTRONICS with many advanced design features 

ADVANCED DESIGN 4-POSITION HEAD ASSEMBLY (erase, record, playback, + space 
for extra head) permits changing heads in the field for special requirements 

PLAYBACK WHILE RECORDING for on-the-spot quality assurance 

4-TRACK STEREO PLAYBACK (optional) for fourth head position 

MINIATURIZED "PLUG-INS" for flexibility of equalization and input characteristics 

HYSTERESIS SYNCHRONOUS MOTOR for timing accuracy 

TWO SPEEDS: 15 and 7'/2 ips or 7'/2 and 33(4 ips 

RUGGEDNESS AND DURABILITY of overall design to outlast a succession of lower 
cost units . 
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CONVENIENCE, DEPENDABILITY AND LONG LIFE 
ARE BUILT INTO THE PR-IO'S ADVANCED DESIGN 

• Rigid, noise·insulated top plate of 
special aircraft sty le construction in· 
sures pe rmanent alignment of al l com· 
ponents for precision tape hand l ing 

• Shie lded, hinged head cover fu lly 
exposes heads for easy tape editing 

• Head alignment "locked" to elimi· 
nate periodic need of head adjustment 

• Erro r·proof pushbutton operation 

• Simple, gu ided, straight· line tape 
threading 

• Tape lifters permit touch cuing on 
fast wind and rewind . 

• Positive, dependab le speed change 

• Provision for fourth head (four· 
track stereo, sync head, etc .) 

• Motor cuts off to permit "stand· 
by" position when safety switch arm 
is released 

V"" 

• ' 9..~ • • 
. ' , . ! ~ 

• Lifetime, solenoid operated self· 
regulating brakes never need adjust· 
ment r~ ~ ~ 

\ 

STUDIO CONSOLE PERFORMANCE AND FEATURES AT HALF THE WEIGHT, HALF THE 
SIZE AND HALF THE PRICE: 

PR-10-1 Monophonic recorder . .. . $845 

PR· IO-2 stereo/ Monophonic recorder $945 

MX·lO stereo/ Monophonic mixer $395 

SA·H) Speaker/ Amplifier $295 

Prices are for unmounted models 

• Hysteresis, synchronous motor for 
timing accuracy . Reserve power in· 
sures against stalling or overl oading 

• Exclusive electrodynamic drive as· 
sures permanent, adjustmerit·free 
tape handl ing 

• Each transport component (clutch· 
es, motor, solenoids) is uni tized, 
plugs into color coded socket on 
control box 

• All new compact electronics with 
new, low noise circu i ts and many 
operating features and conven iences 

• Safe·Record selector protects 
against accidental erasure 

• Two 3" side · by·side VU meters 
permit simultaneous reading and bal· 
ancing of channels 

• All electronic alignment controls 
accessible th rough exclusive front 

. panel door, eliminati~g need to reo 
move unit from case or rack 

• Individual A·B switches on each 
channel for quick comparison be· 
tween origina l and recorded program 

GENERAL PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS 

IMPORTANT: AS PROFESSIONAL EQUIPMENT, THE AMPEX PR-l0 SERIES OF 

RECORDERS IS DESCRIBED BY SPECIFICATIONS LISTED BELOW WHICH 

ARE ACCURATE MEASUREMENTS REQUIRED BY PROFESSIONAL STANDARDS 

AND DO NOT INCORPORATE EXAGGERATED SALES CLAIMS. THESE ARE THE 

GUARANTEED MINIMUM PERFORMANCE SPECIFICATIONS THE CUSTOMER 

CAN EXPECT IN LONG·TERM OPERATION. 

FREQUENCY RESPONSE: 

SIGNAL TO NOISE 
RATIO: 
FLUTIER AND WOW: 

TIMING ACCURACY: 
OUTPUT: 

INPUTS: 

SPEEDS: 
POWER REQUIRED: 
RACK SPACE: 

WEIGHT: 

30 • 18,000 cps ± 2 db at 15 ips 
40 . 12,000 cps ± 2 db at 7'12 ips 
40 • 8,000 cps ± 2 db at 3JA ips 
Better than 55 db at 7'12 and 15 Ips 

50 db at 3~ ips 
Less than 0.15% rms at 7'12 and 15 ips 

0.25% rms at 3¥4 ips 
Within ± 0.25% 
+ 4 dbm into 600 ohm balanced or unba lanced 
load . Cannon XL connectors. Single and two· 
channel headphone jacks provided. 
PR-l0·l single·channel model with two inputs: 
No. 1 - low impedance microphone input stage. 
No. 2 - Unbalanced bridging with provisions for 
plug·in balanced bridging transformers or low 
impedance plug·in microphone preamp. Ind ivid· 
ual gain controls on each . 
PR-l0-2 two·channel model with one input per 
channel : Unbalanced bridging wit h provisions 
for plug.in balanced bridging t ra nsformers or 
low Impedance plug·in microphone preamps. The 
MX·lO accessory mixer is designed to feed un· 
balanced bridge inputs. 
7'12 and 15 ips, or 3¥4 and 7'12 ips 
117 volts AC· 60 cycl es, 1.84 amps (215 wa!1s) 
Transport 8¥4 " x 19" x 6" D. 
Electronics 5'14" x 19" X 57/8" D. 
Unmounted 44 Ibs; Portable 53 Ibs. 

I AMpEX I 

AUDIO PRODUCTS DIVISION AMPEX PROFESSIONAL PRODUCTS COMPANY 

934 Charter Street· Redwood City, California· EMerson 9-7111 

SEE YOUR AMPEX PROFESS IONAL DEALER FOR COMPLETE DEMONSTRATION. ASK FOR A NEW FULLY ILLUSTRATED EIGHT PAGE BROCHURE. 
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FOR COMPLETE DEMONSTRATION · OF ,.TIiE 

PR-lO 
SEE YOU R AMPEX PROFESSIONAL DEALER 

ALABAMA OR LANDO Pecar El ectronics OREGON 
BIRMINGHAM East Coast Radio of Orland o 11201 Morang SALEM 
Ack Radio Supply Co. 1012 Sl igh Blvd ., S. W. Reiss Public Address Systems Cecil Farnes Co. 
3101 • 41h Avenue So. PENSACOLA 7629 E. Jefferson 440 Chu rch N. E. 

Gri ce Electronics Inc. GRANO RAPIDS 
300 E. Wright St. Kaminga Elect r ic Company PENNSYLVAN IA ARIZONA 
TAMPA 1337 Judd Avenue S. W. PHILADELPH IA PHOENIX Bu rdett Sound M tNNESOTA Austin Elect ronics Inc. Bruce's Wo rld of Sound 36 19 Henderson Blvd. 1421 Walnul St. 2711 E. Indian School Rd. MINNEAPOLI S 

Lew Bonn Company Radio Elec tri c Service Co. of Pa. 
1211 LaSa ll e Ave. 7th and Arch Sts. 

GEORGIA 
CALI FORNIA ATLANTA ROS LYN 
EL MONTE Ack Radio Supply Co. MISSOURI Grove En te rpri ses 
Aud io Supply 331 Luckie St" N. W. KANSAS CITY 1383 Easton Rd . 
543 So. Ty ler Ave. Elec t ronic Equipme nt Inc. B-A Hi Fide l ity 
FRESNO 526 Pl as ter Ave., N. E. 301 East 55th St. 

RHOOE ISLAND 
Tingey Co. Bu rste in·Applebee Company 

PROVIDENCE 1012 McGee St. 847 Divisadero St. 
HAWA II De Mambro Radio Supply 

HOLLYWOOD HONOLULU 
1292 Westminist er St. 

Franklin Electronics NEBRASKA 
1130 EI Centro St. John J. Harding Co., Ltd. OMAHA 

1514 Kana St. House of Hi FI SOUTH CAROLINA Ralke Co . Precision Radio Co. 4628 Dodge St. COLUMBIA 849 No. Highland Ave. 1160 So. King St. Dixie Radio Supp ly Co. 
LONG BEACH NEVADA 1700 Laurel St. 
Scott Aud io Co. 

LAS VEGAS 266 Alamitos St. ILLl Np l S 
CHICAGO Rugar Elec troni cs SOUTH DAKOTA LOS ALTOS 
All ied Radio Company 517 Tumbleweed Lane 

SIOUX FALLS Aud io Center, Inc. 100 N. Weste rn Ave. Wa rren Supply Co. of So. Dakota 293 Slate st. 
Fried 's Inco rporated NEW J ERSEY 115 S. Indiana Ave . 

LOS ANGELES 380 1 W. 26th St. CAMDEN 
Arco Electronics Newark Elect ronics Corporation Radio Elect ri c Service Co. 
111 So. Vermont Ave . 223 W. Madison St. of New Jersey TENNESSEE 
California Sound QUINCY, 513 Coope r St. MEMP,HI S . 
310 No. Hoover St. Gates Radio Company PATERSON W & W Distributing Co. 
Craig Corporation 123 Hampshire Magnetic Reco rd ing Co. 

644 Madison Ave. 
3410 So. La Cienega Blvd. 

344 Main St. NASHVILLE Kierulff Sound Corp. 
Ni cholson's High Fidelity Cen ter 1015 So. Figueroa St. INDI ANA 113· 19th Avenue So. Magnetic Recorde rs Co. INDI ANAPOLIS NEW MEXICO 

7120 Mel rose Ave. Radio Di st r ibuting Company SANTA FE 

PALO ALTO 814 N. Senate Sande rs & Associates TEXAS 
Mardix Co. SOUTH BEND 70 West Marcy St. 

ARLINGTON 
2115 EI Camino Rea l Colfax Compa ny, Incorpo rated Audio Acoustic Equipment Co . 
SACRAM ENTO 747 S. Michigan NEW YORK 130 Fairview Drive 
McCurry Co. BUFFALO DALLAS 
8th & I St. IOWA Buffa lo Audio Cente r Audio Acoustic Equipment Co. 

CEDAR RAP IDS 161 Genesee St. 5645 N. Ce ntral Expressway SAN DIEGO 
Radio Parts Co. Co l lins Radio Company NEW YORK CITY EL PASO 
2060 India St. 5200 C Avenue Camera Equipment Co. Sanders & Associates 

315 West 43rd st. 1225 East Yanda ll St. SAN FRANCISCO Harvey Radio Co. 
Magnetic Recorders Inc. LOUISIANA 103 West 43rd St. HOUSTON 
1081 Mission St. BATON ROUGE Lang Elec troni cs Busacker Electronic Systems Inc. 
SAUGUS Southern Radio Supply Co . 507 Fifth Ave. 1216 W. Clay St. 

Sy lma r Electronics 1112 North Blvd. Sonocraft Corp. Gates Radio Co. 
26000 Bouquet Canyon Rd. NEW OR LEANS 115 West 45th St. 2700 Polk Ave. 

South Radio Supply Co. Visual Electronics MIDLAND 
1909 Tulane Ave . 356 West 40th st. Mid land Came ra Co. 

COLORADO ROGHESTER 
317 N. Colorado st. 

DENVER MARYLAND Rocheste r Radio Supply SAN ANTON IO 
Davis Audio Visua l Inc. BALTI MOR E 600 East Main St. Mode rn Elect ronics Co. 
2149 So . Grape Hi gh Fidelity House SYRACUSE 2000 Broadway 
Electric Accesso ries 5127 Ro land Ave. W. G. Brown Sound 1260 Blake 521 East Washington St. UTAH 

MASS ACHU SETTS TUCKAHOE SALT LAK E CITY 
CONNECTICUT BOSTON Boynton Studio Standard Supply Co . 
NEW HAVEN De Mambro Rad io Supply 

10 Pennsylva ni a Ave. 225 E. 6th Street South 

Radio Shack Co rpo ration 1095 Commonwea lth Ave. 
N ORTH CAROLINA 230 Crown St. Radio Shack Corporation VIRGIN IA 

730 Commonwealth Ave . WINSTON·SALEM 
NORFOLK· RICHMOND · ROANOKE 

CAMBRIOGE Dalton·Hage Inco rporated 
Rad io Supply Co. Inc. DISTRICT OF COLUMBIA Hi Fi Lab 938 Burke st. 

WASHINGTON 1071 Massachusetts Ave . RICHMOND 
Shrade r Sound, Inc. NEEDHAM HE IGHTS OHIO J. M. Stackhouse Co. 
2803,M Street . N. W. Industrial Electronic Supply CINCINNATI 5803 Patterson Ave. 

Wilson Gill, Inc. 150 A St ree t Customc rafters Au dio, Inc. 
1 Thomas Circle, N. W. SPR I NGFI ELD 2259 Gi lbert Ave. 

WAS HI NGTON 
Del Padre Supp ly Co. COLUMBUS 

SEATTLE 999 Worth ington St. El ect ronic SUPRly Corporation 
Electricraft, Incorporated FLORIDA WELLESLEY 134 E. Long St. 
1408 • 6th Ave. 

INDIALANTIC Music Box DAYTON Western Elec troni cs Supply Co. 
McHose Music 58 Central Ave. Custom Electronics Incorporated 717 Dexter St. 
145 Fifth Ave. WORC ESTER 1918 S. Brown St. 

SPOKANE De Mamb ro Radio Supply Srepco, Inco rporated JACKSON VI LLE 222 Summer S1. 314 Leo St. 20th Ce ntury Sales Inc. 
Fidelity Sound Inc. west 1621 Fi rst Ave. 
1427 Landon Ave. TOLEDO 
Southeast Aud io Co. MICHIGAN Wa rren Radio 
1125 Rose lle St. ANN ARBOR 1002 Ada ms St. WISCONS IN 

MIAMI Wedemeye r Elect ronic Supply MILWAUKEE 
East Coast Rad io of Miami 215 N. 4th Ave . OKLAHOMA Beacon Elect ron ics Division 
1900 N. W. Miami Ct. , N. W. OETROIT NORMAN 71 5 N. Mi lwaukee St. 

Flag ler Radio Co. K·L·A Laboratori es, Inc. Thomson Sound Systems Steffen Elect ro Art Company 
1068 W. Flagler St. 7375 Woodward Ave. 315 W. Boyd 5101 W. Lisbon 

AUDI O PRODUCTS DIVI SION 

AMP EX PR OFESSIONAL PRODUCTS COMPANY 
934 Ch arter Stree t · Redwood Ci t y, C a l i fo ~ nia 

I AMPEX I 
AUDIO eDECEM BER, 1960 

TAPE GUIDE 
(from page 32) 

so that at-50 cycles it is 3 db below the 
maximum boost of 36 db attained at the 
lowest frequencies . At 3.75 ips, it is in­
dicated that the RCA standard playback 
curve is being accepted. This is similar 
to the NAB curve, except that bass boost 
is 3 db up at 1326 cycles, At the time 
of writing, there were no indications of 
agreement on 1% ips equalization, 

3, How Likely Is It ' That Home Tape 
Machines Will Provide Th1-ee or 
M ore Channels 1 

None of the replies gave encourage­
ment to the view that home tape ma­
chines will eventually provide three 01' 

more channels. Representative replies 
were as follows: 

"There is no sign at present of mul­
tiple channel development!' 

"I seriously doubt that more than 2-
channel stereo will ever be adopted for 
home use." 

"We.have.no present plans for. . .3-chan­
nel equipment and hare no feeling that 
it is likely to become a factor; for four 
01' five channels, even less so." 

"It is my personal feeling that such 
industry moves will be made with a great 
deal of caution and deliberation." 

"It seems probable that 2-channel will 
continue as standard." 

4, What Changes May B e Expected in 
Tape Recorders? 

As suggested at the outset, the out­
look is for slow, steady improvements in 
quality instead of the radical changes 
that overnight cause a tape machine to 
be outmoded. The only radical change 
contemplated by the respondents is the 
growing role of the cartridge player, At 
the same time, however, it is not ex­
pected that the cartridge player will dis­
place the open reel machine (or reel-to­
reel machine, as it is often called) , In­
stead, it is generally believed that the 
two will exist side by side, each serving 
a particular function. Following are a 
number of the comments concerning the 
role of the cartridge machi~e vis-a-vis 
the present-day open reel machine. 

"Complete coexistence." 
"Both will remain standard. Cartridge 

and 3.75 ips for general 'mass market' 
use, but open reel will remain the favor­
ite for hi-fi applications!' 

"The cartridge and reel-to-reel ap­
proaches will probably become 'hand 
holding friends' instead of the 'bare 
knuckle combatants' they are supposed 
to be. Each has its advantages, and to­
gether they will broaden the base mar­
ket for tape." 

"I think without question reel-to-reel 
(Continued on page 83) 
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An Engineer's High Fidelity 
Syste~ 

R. A. GREINER* 

IN TWO PARTS-PART 2 

Versatility and attention to detail characterize this engineer's high fi­
delity system. The concept and the execution are both uncompromising. 

IN THE PREVIOUS section I described the 
speaker system. Now I'll detail the 
over-all system electronic setup, with 

specific parts of the electronic system 
described in greater detail. A block dia­
gram of the system is shown in Fig . 1. 
On the left are seen the signal sources. 
These consist of two stereophonic tape 
recorders- one a Berlant the other a 
Concertone; two Rondine Deluxe turn­
tables with Shure stereo and monaural 
pickups and arms; and an FlVI tuner. 
Preamplifiers are mounted in the play­
back consoles to bring the output level 
up to 0 VU. The signal SOUl'ces are 
brought to the jack panel and can then 

* University of Wisconsin, Department 
o[ Electrical Engilneering. 

JACK PANEL 

PHONO I 1-----

PHONO 2 1--_--

TAPE I 

TAPE 2 

be plugged to the various control ampli­
fiers. All of the control amplifiers have 
essentially unity gain, or less, and are 
therefore only used for modifying the 
signal in some prescribed way. The con­
trol at the top is the main remote unit 
which normally controls the main power 
amplifiers and the main loudspeaker sys­
tem. The dubbing control is described in 
1l10l'e detail later. It performs the func­
tion of switching for the process of tape 
01' disc copying. The "third channel" is 
also developed in this chassis. The filter 
is not described in this article but is 
simply a low and high pass unit to cut 
out the frequency extremes for certain 
kinds of copying. 

The outputs of all of the control am­
plifiers then go to the jack panel and 

REMOTE 

CONTRO L 

CONTROL 

DUBB ING 
CONTROL 

LONG 
LI N E JACK PANEL 

TUN ER ~ FILTER ~ 

Fig . 1. Block diagram of entire system. 
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can be plugged to the appropriate power 
amplifiel·s. The power amplifiers consist 
of foUl' 50-watt amplifiers for the main 
system and a pair of commercial 35-watt 
amplifiers on a single chassis. The am­
plifiers are connected to the loudspeakers 
via a jack panel so that the speakers 
may be disconnected 01' connected to 
other amplifiers, or the amplifiers may 
be used for other purposes indepen­
dently. 

The Remote Control Amplifiers 

In this system, the signal sources and 
the power amplifiers are not at the most 
convenient location for the control am­
plifiers. Thus the remote control unit was 
devised. In order to simplify the inter­
connection of many long cables, the re-

SPEAKER BLOCK 

MAIN 
SPEAKER 
SYSTEM 

AUX. 
SPEAKER 
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It Took :Eleven >.Years and One Night to Design 
The World's Best Speaker System 

Th'e New CITATION X by Harman-Kardon 

Stewart Hegeman. Director of Engineering. Cita~ 
Hon Kit Illiv·ision, H ar.man-Kardoh, -Inc. 

STEW HEGEMAN owns a big, old Charles 
Adams-type wood 'frame house in New 
Jersey. It has its disadvantages~but it's a 
rather special kind of house. The original 
high-ceilinged living room has been con­
verted into a sound laboratory replete with 
morris chairs, the best testing equipment 
and Universal Coffeematic machines. Ac­
cording to legend, Stew has coffee now 
flowing through his veins instead of blood 
-a concomitant of spending night after 
night searching for perfection in audio de­
sign. It was at this house, one night last 
summer, that the Citation X speaker sys-
tem was born. ' 

The antecedents of this story date back 
to 1949 when Hegeman first heard a Low­
ther driver. That was it; the beginning of 
a remarkable collaboration between this 
great American audio engineer-now Di­
rector of Engineering of the Citation Kit 
Division of Harman-Kardon - and the 
highly regarded Lowther company of Eng­
land. Together, they created speaker sys­
tems which became classics : the original 
Hegeman-Lowther horn-the great "Grey 
l\ lonster" with its top section of plaster of 
Paris and the Brociner Model 4 Horn. 

Over the years, Hegeman and Donald 
Chave-head of Lowther-continued to 
\-\Tork together. Ideas were exchanged; con­
cepts discussed and explored. Independent 
lines of research into the perfection of 
speaker design were followed by both. 
Then came their meeting one night last 
smnmer-and the creation of Citation X 
-the culmination of 11 years of joint and 
independent research into speaker design. 

Reflected Sound 

DESIGNED IN THE CITATION TRADITION­
the best regardless of cost-the new speaker 
system places no limits upon performance. 
It can perfectly reproduce the whole com-

AUDIO • DECEMBER, 1960 

plex structure of a musical composition 
without adding or taking anything away 
from the original performance. 

The Citation X diffuses sound in a hem­
ispheric radiation pattern-by a blend of 
direct and reflected sound. In creating this 
design, the precise process of what occurs 
in a concert hall has now been duplicated. 

Audio engineers know that approxi­
mately 80% of the sound in a good concert 
hall is reflected from the ceilings, walls, 
etc. It is this mixture of direct and re­
Rected sound that gives music its depth 
and dimenSion, its exciting spatial quality. 

The Citation X achieves precisely this 
effect by distributing music on vertical and 
horizontal planes. Conventional speakers 
beam the sound at you on a horizontal 
plane- similar to automobile headlights. In 
stereo, this is akin to listening to the full 
orchestra through two holes in the wall. 
Replace the conventional speakers with 
Citation X and the wall disappears. You 
are in the same room with the music. 
There is no ping-pong effed ; no "hole-in­
the-middle." All of the music is there in 
all of its depth and dimension and reality. 
For the first time, the word "presence" has 
been made meaningful. 

The Lowther Driver 

THE BASIC ELEMENTS of the Citation X 
are the Lowther driver and the Hegeman 
enclosure design-a split, slot-loaded coni­
cal horn, with two 7J~ feet sections folded 
within the enclosure. 

The driver is a massive Lowther unit 
specifically engineered for the Citation sys­
tem. It consists of four working elements: 
• Dimct mdiation fmm fmnt of cone. 
• Radiation from the mddmnge "whizzel''' 

cone which opemtes between 2000 and 
7000 cycles. 

• A stabilizer which places a damping 
load on the cone and acts as a diffuser 
and distributor of the very highs. 

• Radiation from the back of the main 
cone which is directly coupled to the 
folded hom. 
Features of the specially designed driver 

include : magnetic structure of anistropic 
magnetic alloy (Ticonal G) which is the 
most efficient magnet material known to­
day; usable frequency range of 20 to 
50,000 cps; gap f1ux-17,500 gauss; total 
flu x 196,000 maxwells; aluminum voice 
coil for increased high frequency effi­
ciency; twin cone construction with foam 
plastic front and rear suspension; no dis­
tortion at crossover frequencies due to 
elimination of distortion producing LC 
networks. 

CITATION by 

The Hom 
CONVENTIONAL HORN DESIGNS use an 

acoustic chamber to couple the diaphragm 
to the throat of the horn. In the Citation X, 
the chamber is removed and the driver 
placed directly into the throat of the horn. 
This eliminates the last resonating element 
in the horn configuration and results in 
absolutely smooth transfer of radiation 
between horn and driver. 

Instead of the conventional "open 
mouth," the Citation X horn terminates in 
a slot at , the base of the enclosure. This 
t:iresehtsl:he horn ahd driver with the im­
pedance of an infinIte horn. Thus, phase 
shift IS reduced within the horn and room 
reflections are prevented from entering the 
horn's mouth and reaching the driver_ 
Pressure loading by the horn damps com­
pletely the mechanical resonance of the 
cone and its suspension. 

The interior of the handsome, hand­
rubbed walnut enclosure is constructed of 
Timblend which has no directive reso-, 
nance and is stronger than wood. The 
entire internal horn structure is honey­
combed for strength and prevention of 
panel resonance. 

For those who own Citation units-for 
all those who want perfection in speaker 
performance-we can recommend the Ci­
tation X without qualification. The dimen­
sions of the Citation X are 20" wide x 
14%" deep x 36W' high-because that is the 
size necessary for the design of the world's 
best speaker system. 

The Citation X-$250.00 
Price slightly higher in the W est. 
F or complete Cita tion catalog write to : Dept. 
-\ - 12. Citation Kit Division, H annan-Kardon, 
Inc., Plainview, New York. 

The Citation X 
A Hegeman-Lowther D esign 

kardon 
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ONLY ONE CHANNEL SHOWN - SECOND SIIo1J LAR 

R2 

OUTPUT TO JAC,K PANEL 

lay switching part of the control is 
mounted in the control rack and the sig­
nal which is selected is the only one sent 
to the control amplifier. Four cables are 
used to carry the signals to the control 
units and return them to the relay rack. 
A total of eight inputs can be selected 
from the control chassis through the re­
lay tree in the relay chassis. This number 
may be easily -extended by using addi­
tional relays. Each input has a separate 
level control on the control chassis. These 
level controls are switched with the relay 

(

4 SIMILAR 
INPUTS 

0----0 

~5 
0----0 

GAIN 

ATTENUATOR 

CONTRO L 

LONG CABLES 

Fig. 2 . Relay tree. 

Fig. 4 . Remote cont rol amplifiers shown 
in listening room . Although designed for 
rack mounting , they are sho-,yn mounted 

in a wooden box. 

TONE 

N 
N 

lOOk lOOk 

47,000 

> __ '00' 

47,000 

TWO II-POSITI ON SWITCHES USED 

IN 

33,000 22,000 33,000 

Fig. 5 . Bottom view of one of the control 
amplifie rs illustrating the uncluttered, 
orderly layout possible with terminal 

board construction . 

Fig . 6. Front view of the tape recorder 
control panel. 

signal in the control chassis. Since the 
original source signals' are developed at 
very low impedance levels, there is n9 . 
trouble with high-frequency response 
falling off. Figure 2 shows a schematic 

FILTER 

.2 

150k 

OUT 

.01 
----~----~----~~----~--------~----_+----~~~--~----_4----~ 

Fig . 3. Electronics of remote cont rol amplifier. 
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· .. the finest performance available 

the MacKit 30 
A 30-Watt Unity Coupled Amplifier Kit* 

" 

*Identical to the renowned Mcintosh Me-30 Amplifier Price $120 

Enjoy the wonderful experience and satisfaction 
of putting the finest amplifier together yourself. 

A "Mark of Excellence" Product by 

mtlnfoslt 
\:) LABORATORY, INC_ 

Now available at Franchised McIntosh Dealers 
4 Chambers St., Binghamton, N. Y. 
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L02 L03 Lli Ll 2 

RECORD 
SELECT 

LPI 0 

PLAY 
CONTROL 

PLAY 
SELECT 

COUPLED-AUX. INPUT 

MIXER r---------~--8+ 

680k 

680k 

Fig . 7. Schematic diagram of 

of one-half of the relay selector chassis. 
The schematic is largely self explana­
tory. The relays are driven from a d.c. 
source to avoid any possible hum pickup 
which might result with a.c. relay opera­
tion. The electronic part of the control 
is shown in Fig. 3. Feedback tone con­
trols are used and a high-cuto J filter 
is provided. The attenuator is a bit un­
usual. It consists entirely of ~witches . A 
combination frequency compensated and 
uncompensated ladder network is used 
to provide control of either gain or loud­
ness. With both controls set at the inside 
position there is no attenuation. As the 
left control is operated one obtains 
straight gain attenuation. If the right 
control is operated, loudness com pen-

Fig . 8. The tape control chassis is rela­
tively empty since it only contains a pair 

of mixer amplifiers. 
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tape recorder control panel. 

sated attenuation is obtained. Figure 4 
shows the pair of control amplifiers in 
the listening room. Use of terminal 
board construction gives the underside 
of the chassis the neat appearance shown 
in Fig. 5. 

r-__ 1_2_AX_7 ____ .-__ 8+ 

8 :>'-ofMIO,{\OklH+ 

o 
15 

120k 
HIGH FILTER LOW FILTER 

R2 R2 

~ 
o T

e2 

T
C2 

Fig . 9. Schematic diagram of the elec­
tronic crossover. 

Fig. 10. Back of the power amplifier rack 
showing the four 50-watt amplifi!Hs and 
the power supplies. Note that t"e four 
amplifiers are mounted on two chassis. 

The rack is forced-air cooled. 

Dubbing Control 

It is frequently desirable to mix the 
separate channels of stereo discs 01' tapes 
01' to record or listen with the channels 
inverted or mLxed. The dubbing control 
allows the tape and disc sources to be 
controlled in a very versatile manUel' in 
this sound system. The control is shown 
in place directly above the jack panel in 
F'ig. 6. The schematic is shown in Fig. 
7. There is no power supply shown since 
the power of this chassis is derived from 
the main power supply built into the re­
lay rack and designed to handle all of 
the control amplifiers and special effect" 
amplifiers in the sound system. A sepa­
rate supply which delivers 250 volts at 
10 milliamperes, and 6.3 volts at 0.6 am­
peres may be used. As can be seen, the 
control consists mainly of passive 
switching arrangements. Two mixer am­
plifiers are provided and allow unity­
gain mixing of the two channels. 

There are several useful input-output 
setups possible, but the one most usually 
used is as follows: 

1. LPI and LP2 going to the play 
select switch are connected to the two 
tape play channels. Thus either tape ma-
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A MAJOR IMPROVEMENT in the 

MATCHLESS BOZAK MIDRANGI SPEAKER 

Now Makes ~LL Bozak Three-Way Systems 
Better Than Ever! 

T H 

All Bozak Three-Way Speaker Systems now incorporate the new B-209A Midrange, fea­

turing a revolutionary and altogether different diaphragm. The result is an overall 

excellence of musical performance beyond anything previously attained! 

The new speaker is a radically improved version of the matchless B-209, hitherto generally 

accepted as the best midrange in musical reproduction. To its many exceptional qualities 

there has now been added an instantaneously precise transient response that is simply 

unequalled. The speaker retains every subtlety and nuance of all vocal and instrumental 

music, and must be heard to be appreciated. Ask a Bozak Franchised Dealer for a 

demonstration. 

TO OWNERS OF BOZAK SPEAKER SYSTEMS: 

Arrangements are being made with Bozak Franchised Dealers under which you can have 

your speakers brought up to the minute at nominal cost. See your dealer for information. 

DARIEN, CONN. 

E V E R V B E S T N M u s 
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Fig. 11. Bottom view of a power supply 
and a pow e r am p lifi er chassis illust ra t­
ing t he te rmina l board const ructi on an d 
the ca b li ng of the plate a nd fila me nt 

leads. 

chine signal may be modified by the play 
control switch and sent to the outputs 
L01, L02, and L03. 

2. L01, L02, and L03 go to the left, 
right and "center" audio channels of the 
loudspeaker system respectively. Note 
that L03 always contains the mixed 
channels. 

3. LIl and LI2 are connected to the 
disc play preamplifiers. These two inputs 
go the record control. The lever switch 
may be used to select the output of the 
record control or the output of the play 
control. In this way either the tape or 
the disc material is available at the r e­
cord select switch (after passing through 
the appropriate control switch). 

4. LR1 and LR2 go to the two tape 
recorders or to the control amplifiers in 
the system. 

10,000 PREC. 

TRIAD R- 21A 

E MENTS' TRIAD C-I6A 

Ilt~~ IL 160~f 
- -

+ +---------0 82+ 

I' 60~ + 
3::.1 20~ 

Rl =l O,OOOw PLATE RELAY 
R2=l lOV RELAY 

-105 
~------------~----~~----~----------~~------0 81-

Fig . 13. Schemat ic diagra m of one of the pow e r suppl ies. 

. It is apparent that great versatility is 
provided for copying stereo discs or 
tapes while listening to either or to 
something else. While such a control sys­
tem may seem a luxury, the continual 
plugging and unplugging of patch cords 
is a great bother. The control center 
eliminates about a half bushel or so of 
plugs and wires. 

The underside of the dubbing control 
is shown in F ig. 8. Here again, use of 
terminal board construction gives the 
amplifiers a neat look. 

Electronic Crossove rs -. 

The main loudspeaker system is 
driven by two pairs of amplifiers. Sepa-

8+(2) 

rate amplifiers are provided for the 
low and high ends of the audio spectrum 
in each channel. The crossover point is 
500 cps. The electronic crossover used 
with this system is shown in Fig. g, Four 
of the filter amplifiers shown are used in 
the dual channel setup. Again unity gain 
is provided. The gain in the feedback 
loop is controlled so that there is a rise 
of about 1 db near crossover and the 
ultimate slope is then reached very 
quickly. A slight adjustment of resistors 
Rl and R2 is provided from the front 
panel to allow precise setting of the re­
sponse while it is measured at the loud­
speakers with a microphone. 

Powe r Am p lifie rs 

The main power amplifiers are shown 
from the back of the relay rack in Fig. 
10. The power supplies are at the bottom 
and the amplifiers on the chassis directly 
above them. The rack is cooled by forced 
air to insure reasonably cool operation 
of the power amplifier array. The front 
of the rack is constructed to give access 
to the undersides of all of the 'Power 
amplifier chassis for purposes of setting 
the balance pots and checking out the 
performance of the amplifiers from time 
to time. The access panels are shown re­
moved in Fig. 11. A schematic of the am­
plifier is shown in Fig. 12. The amplifier 
is rather standard in design except for 
the internal feedback loop. It is quite 
undesirable and unnecessary to include 
the entire amplifier under a single feed­
back loop since the stability of this ar­
rangement is so poor. Two loops do not 
give quite the same distortion reduction 
as will one loop but the stability is very 
much improved and the overload charac­
teristics are far superior. The d.c. cou­
pling from the drivel' to the output 

Fig . 12. Sche matic d iagram of one of the powe r amp li fi e rs, (Continued on page 75) 
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THESEUNRETOUCHED 
PHOTOGRAPHS TELL 
THE FULL STORY 
Photo A shows tracking of a 1 kc 
sine wave at a stylus velocity of' 
30 cm/sec with a conventional tone 
arm. The upper portion shows out­
put of the left channel, the lo.wer 
portion shows output of the rIght 
channel. Note how the right chan­
nel distorts due to skating effect 
which tends to hold stylus tightly 
against inner wall of stereo groove 
(left channel) but does not main­
tain sufficient contact against out­
side wall (right channel). 

Photo B shows the identical traces 
under the same conditions except l 
that the Fairchild Arm-Transport 
with Anti-Skating is used in place 
of the conventional Tone Arm. The 
r~sults .are obvious ... t·ight channel , .. 
d'tStortwn clears up completely r ' 

-"~ 

A NEW, RADICAL IMPROVEMENT IN RECORD 
REPRODUCTION, THE FAIRCHILD 500 WITH 
ANTI-SKATING! 

(PATENT PENDING) 

New FAIRCHILD Arm-Transport and Cartridge 
combine to realize full potential of complex ste?"eo 
groove ... makes all existing arms and cartr'idges 
virtually obsolete through Anti-Skating feat~~re and 
new Linear Separation, High Compliance Ca'ttridge. 

HOW?First ... the FAIRCHILD 500 has Anti-Skating 
which allows treatment of cartridge and its transport 
as a single entity. At present all arms possess the 
tendency to ride towards the center of the record re­
gardless of stylus pressure, balance, etc. Known as 
"skating", this action is easily noted if any arm and 
cartridge are placed on the label or any other smooth 
rotating surface. . 

But, with stereo's two information tracks, this un­
evenness in wall pressure upsets the delicate balance, 
increases tracking error, stylus wear and distortion. 
The only possible solution is the introduction of 
another force equal in magnitude and opposite in direc­
tion to the unwanted skating force. This is the exclu­
sive Anti-Skating feature of the FAIRCHILD 500. 

In addition the Arm-Transport is dynamically bal­
anced by a method which eliminates undesirable 
springs generally associated with this type of bal­
ancing in the past. 

Second ... the new FAIRCHILD SM-2 Cartridge has 
linear separation over the entire spectrum! Many 
cartridges that claim 20 db separation possess this 
characteristic only at 1 kc. The difficulty becomes ap­
parent at higher frequencies and in many cases stereo 

AUDIO • DECEMBER, 1960 

cartridges lose their separation and actually act as 
monaural transducers above 10 kc! 

The FAIRCHILD SM-2 has Linear Separation of 
20 db up to 15 kc. Its compliance has been substan­
tially increased to take full advantage of its anti-skat­
ing transport which makes for even greater actual 
ope'tating compliance. Its sound is best characterized 
by an opulence herefore thought unobtainable. 

WHAT THIS MEANS TO THE SERIOUS RECORD 
COLLECTOR AND DISCERNING MUSIC LOVER-
1. "improved overall quality of reproduction. 2. Re­
delCed groove degradation and styLus wear. 3. Im­
proved separation by virtue of symmetrical tracing. 
4. Improved stereo balance with maintenan~e of 
original artistic and engineering concepts. 5. A re­
markable reduction of tracing distortion ... as much 
as 50 % ! 

The FAIRCHILD 500 is the MOST IMPORTANT 
DEVELOPMENT IN DISK REPRODUCTION since 
the development of the long playing record for it al­
lows the full and effective reproduction of the stereo 
disk. LIFT THE CURTAIN NOW ... HEAR YOUR 
RECORDS PLAYED WITH THE FAIRCHILD 500. 
The FAIRCHILD 500 (Arm-Transport & Cartridge) ..... $55.00 complete 
W1-ite f01- fU1"the1- details to: 

Wilt FAI RCH I LD RECORDING EQUIPMENT CORPORATION 
• ~ 10-40 45th Avenue, long Island City 1, N. Y. 

43 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


ALTEe SPEAKER SYSTEMS 
From the brand new Avalon and Carmel systems to Altec's compact 

Model above in mahogany or 
walnut shown with accessory 
floor stand. Standard model 
includes round legs. 

Compact model or cabinet style-whatever you 
want in a furniture speaker system, you'll find 
Altec cabinets house the precision-engineered 
system to put you at the pinnacle of listening 
pleasure. Whether you want to start with mono 
or stereo, you'll find that Altec-engineered speak­
ers will never be out-dated. Where space is at a 
premium, Altec's compact bookcase speakers 
provide a quality of sound reproduction gener­
ally found only in much bigger systems. Where 
you have the room, you'll want the important 
sound and impressive styling of the Altec cabinet 
enclosures, which have won designer's awards 
for their elegance and modern simplicity. 

TWO THAT ARE BRAND NEW FROM ALTEC! 
Altec proudly introduces the newest two-way en· 
closed speaker systems in its line-the Avalon and 
Carmel. Both systems are housed in the hand­
some enclosure shown at the left, both feature 
an 800-cycle system of components similar to 
those used in Altec's world-famous A7 "Voice of 
the Theatre" system. Visit your Altec professional 
high fidelity consultant and ask him to demon­
strate the exciting performance of these new Altec 
systems. Dimensions; 29%" H x 35" Lx 17% " D. 

AVALON -837A . .. a two-way system with a guar­
anteed frequency range of 35-22 ,000 cps . Enclos­
ure houses one 12" 414A low resonance, high com­
pliance bass speaker and an 804A high frequency 
driver on an 811B sectoral horn .... $246.00 

CARMEl- 838A . .. a two-way system with a guar­
anteed frequency range of 30-22,000 cps. This 
system offers the additional dimension of two 12" 
414A low resonance, high compliance bass speak­
ers, as well as the 804A high frequency driver on 
an 811B sectoral horn . . .. .... $297.00 

The same cabinet used in the 837 A and 838A sys­
tems may be ordered without sound components 
as model 854A/B. . . . ', ' . . . . . . $99.00 

This model is constructed to house any Altec 
pitlex and duplex 12" or 15" speaker. 

Whatever style you choose-for stereo or mono­
for large rooms or small, Altec engineering 
makes the big, big difference in the sound you 
hear. Each enclosure shown here features Altec's 
famous controlled linear excursion bass loud­
speaker for the cleanest, richest reproduction 
of the low frequencies. This fine bass is matched 
with a professional quality sectoral horn or direct 
radia.tor to deliver the highs as you like to hear 
them. So whatever kind of system you're plan­
ning, the place to start is with an Altec furniture 
speaker system. One Altec bookcase speaker 
starts you out on the right road toward the true 
sound of music-the Altec sound of music! 

1515 South Manchester Avenue, Anaheim, California. 161 Sixth Avenue, New York 13, New York 
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... for every room, every taste, every budget 
bookcase speakers ... they're all quality, because they're all ALTEC 

THE CAPISTRANO - 831A 

The elegant simplicity of the Capistrano, selected for 
its excellence of design in the California Design exhibit , 
is the perfect compliment to the precision-engineered 
sound components it encloses: one 15" 803B controlled 
linear excursion bass speaker, an 8020 high frequency 
driver mounted on an 811B sectoral horn. Guaranteed 
frequency range of 35 -22,000 cps . Walnut or mahogany 
finish . 30" H, 47" W, 23 1/2" 0 __ . . ... . $399.00 

LIDO - 836A 

The most recent addition to the Altec 
line of bookcase speaker systems, the 
Lido boasts acoustical elements that 
give truer balance between high and 
low musical spectrum than found in 
any other system of comparable price . 
A unique Altec ' technique employed 
in matching speakers to the tuned 
enclosure produces this important im­
provement. Speakers have a radiating 
area of over 76 sq. inches, give extend­
ed frequency response, exceptional 
efficiency. 121'8" H, 26" W, 121'8" O. 
Walnut or mahogany finish, $125.00. 

MONTEREY 
-834A 

Big speaker 
sound in a com· 
pact enclosure. 
The Monterey 
houses two of 
Altec's exclu­

sive controlled 
linear excursion 

bass speakers 
for lowest possible resonance and 
distortion, plus the 3000B sectoral 
horn. Frequency range: 40-22,000 
cps. 20 watts power, 8 ohm im· 
pedance. Walnut, blond, mahogany 
or fruitwood finish, or unfinished. 
14" H, 26" W, 141/2" O. 
Finished . $174.00 
Unfinished ....... $169.00 

MONTEREY, JR. 
-835A 

Important sound 
which equals or 
exceeds systems 
twice as costly. 
Features controlled 
linear excursion 
bass speaker 
which repeats all 
it hears, plus direct 
radiator tweeter with gap suspen· 
sian. Exceptional performance for 
such a compact enclosure. Fre­
quency range: 45 -18,000 cps. 15 
watts power, 16 ohm impedance. 
Walnut, blond, mahogany, or un· 
finished. 111/4" H, 23" W, 111/4" O. 
Finished . . $89.50 
Unfinished ....... $84.00 

Compare AL TEC advances and superior performance at your AL TEC distributor's who is a professional high fidelity 
consultant. ALTEC offers you the most complete line of quality stereo and mono high fidelity tuners, amplifiers, 
speakers, and systems in the world. Please write for descriptive brochure. Address Dept. AD-BD. 

THE TRUE SOUND OF MUSIC 
AUDIO • DECEMBER, 1960 

Copyright 1960 Altee Lansing Corporation --_ ..... 
ALlEE 
~ 
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Audio Power Requirements 

and Statistics 
C. NICHOLAS PRYOR';' 

A discussion of the power requirements 
in audio amplifiers based on the statistical 
distribution of peaks in complex signal~ 

ONE OF THE MAJOR points of conten­
tion in the audio field concerns the 
peak output power which an am­

plifier must be capable of delivering for 
faithful reproduction of complex audio 
signals. There are .two major reasons for 
the large spread of estimates, which 
range from milliwatts ,to hundreds of 
watts: The first of these reasons' is the 
range of average power required in the 
particular application. Loudspeaker effi­
ciency may range from about 2 to 50 
per cent, room size and acoustical prop­
erties influence the power required for a 
given sound level, and some people just 
like their music louder than others. 
These' Qifferences are generally lmder­
stood, and it is a fairly simple matter to 
measure at least the average voltage in­
put to' a loudspeaker under listening 
conditions. 
~ The 'other reason for variation in the 
i~thrratei; is the different allowance made 
l;Jy' different individuals for peaks in the 
audio material. Everyone knows that 
~here are sharp peaks in ordinary signals 
that are considerably higher than the 
highest readings shown on an ordinary 
VU meter monitoring the signal, but 
there is little agreement as to the size 
and number of these peaks. The broad­
cast industry has at times allowed as lit­
tle as 6 db (a factor of 4 in power) for 
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1.0 

.8 

.6 

-;­
i:L" . 4 

2 

0 

SOLID LINE- THEORETICAL 
C IRC LES=EXPER IMENTAL 

- -- - -- - - - -1--

l?' 
~ 

)7 
- - - - /' 

/1 
I 
I 

1- -

./ 

1.0 
SOLID LINE- THEORETICAL l;<1' I!r'e" 
CI CLES EXPERIMENTAL 

Fig. 2 . No rmal' dis­
tribut'ion fu nction, 

1 
Fev) =--=. 

V 2rr 

I v 
X2 

-"-- dx e 2 
- 00 

.8 

.6 

.4 

2 

o 

k( 
l/ 

J 

I 
JJ 

V 
/ 

./ 

-l/ 
- 3 -2 - 1 o +1 +2 +3 

these peaks, while some have argued for 
as much as 23 db (a factor of 200 in 
power) reserve allowed for these unseen 
peaks. This is quite a large spread of 
allowances made for a single factor, and 
it is the pm-pose of this article to show 
the way the peaks are distributed in 
audio signals and to develop a reserve 
power estimate based on the knowledge 
of this distribution. 

To aid us in talking about the distribu­
tion of peaks we will borrow from sta­
tistics the cumulative dist1°ibution func­
t·ion. This function simply tells us the 
probability (or the fraction of the time) 
that the variable is less than or equal to 
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Fig . 1. Distribution 
function for sine 

1 
wave, Fev) =-

2 

+..!.arcsin V 
IT 

a given value. Thus the value of the dis­
tr ibution function at one volt, for ex­
ample, tells us the fraction of the time 
the actual signal voltage will be less than 
(or negative compared to) one volt; and 
of course this value will be between zero, 
if the signal is always greater than one 
volt, and one, if the signal is always less 
than one volt. l 

As an example of the distribut{on 
function, let us consider a single sine 
wave of amplitude one volt. Its distl°ibu-

1 1 
tion function can be derived to be "2 + -;t 
arcsin V in the range between minus 
and plus one volt, zero in the range be-

- 1.5 -1. 0 -0.5 o +0 . 5 +1.0 +1.5 

l Notice that the distribution function, 
as defined, considers all negative voltages 
to be "less than" any positive voltage and 
is defined for all voltages from minus in­
finity to plus infinity. A perhaps simpler 
function for our purposes would be the dis­
tribution function of the magnitude of the 
signal, which would indicate the fraction of 
the time the signal was smaller (whether 
positive or negative) than the given value. 
This function is easily obtained from the 
ordinary distribution function by substract­
ing one-half from its values for positive 
voltages and multiplying the result by two, 
but it is less general in nature and does not 
allow for asymmetrical distribution func­
tions or for asymmetrical amplifiers (single­
ended or complementary-symmetric). The 
ordinary distribution function is also the 
one measured directly by the method to be 
described here and is the one most often 
tabulated in literature on statistics, thuB it 
will be used throughout this paper. 

VO LTS 
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PILOT 264 STEREOPHONIC AMPLIFIER 
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If purity of sound is your goal for your music system, then the Pilot 264 was 
made for you. Measured using the IHFM standard, at mid-band, power output 
is 70 watts continuous/?4 watts music power. Measured at 25-20,000 cycles, 
output is 60 watts continuous/ 64 watts music power. 'Harmonic Distortion 
~t full output using either measurement is less than 0.5%. 1M distortion less 
than 0.3%. Frequency response 10-100,000 cycles. Has Pilot's exclusive 
"Stereo Plus Curtain-of-Sound" center speaker outputs ' delivering the sum 
of channel A and ch'annel B. Complete with brass finish cover. _ .$179.50. 

PILOT ·248 AMPLIFIER-PREAMPLIFIER 
The Pilot 264 Amplifier combined with an ultra-versatile preamplifier. Maxi­
mum operational flexibility is assured with 15 controls, including scratch 
and rumble filters, tape monitor and 2 position loudness control. Like all Pilot 
components, the 264 has a special center speaker connection "Stereo Plus 
Curtain-of-Sound," delivering the sum of channels A and B, for 3-speaker 
stereo; or to provide simultaneous monophonic sound in another room. The 
Pilot 264 is ideal for those who desire a complete stereophonic pream­
,amplifier combination. As pictured, complete with enclosure ... $249.50. 

For complete specifications on the 264 and 248, write to: 

RADIO CORPORATION, 36-34 36th STREET, LONG ISLAND CITY 1, NEW YORK i'llot-
FOUNDED 1919 
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low minus one volt, and one in the rang~ 
above plus one volt. This function is 
plotted in Fig . 1; and from it we can 
verify some of the things we already 
know about the sine wave. First we can 
see that the voltage is never less than 
minus one volt (the distribution func­
tion is zero at - 1), and that the voltage 
is always less than, or equal to, plus one 
volt (the distribution function is one at 
+ 1) . Also from the value .5 for the dis­
tribution function at zero voltage, we 
can verify that the sine wave has nega­
tive values exactly half of the time and 
positive values the other half. 

However, from doser inspection of the 
curve, we can see sOll1ething further that 
perhaps is not quite as obvious from the 
sine wave itself. The vaiue of the dish·i­
bution function at - 0.707 volts is 0.25, 
which indicates that the voltage is less 
than - 0.70725 per cent of the time. Also 
the value at- + 0.707 volts is 0.75, which 
indicates that the voltage is greater than 
0.707 volts 1.00-0.75 or 25 per cent of 
t he time. Thus if we tried to obtain the 
one-volt amplitude sine wave from an 
amplifier whose maximum output volt­
age was plus or minus 0.707 volts (this 
is the rms value which an a.c. meter 
would read for the sine wave of one volt 
amplitude), the signal would be too neg­
ative for the amplifier 25 per cent of the 
time and too positive 25 per cent of the 
time. As a result this amplifier, which is 
capable of putting out a voltage equal 
to the rms value of the sine wave, would 
b~ completely overloaded exactly 50 per 
cent of the t-ime. To provide an undis­
torted sine wave output the amplifier 
must have a maximum output voltage of 
at least plus or minus one volt (so the 
signal will be outside this range 0 per 
cent of the time) which is a 3 db reserve 
or 1.414 times the voltage indicated on 
an a.c. voltmeter. 

While the distribution function has 
been of some use in dealing with sine 
wave amplification, its real power lies in 
the analysis of complex audio signals. 
With these signals, unlike periodic sine 
waves, it is impossible to predict what 
the voltage will be at any time. How­
ever, it is .still possible to derive a dis­
tribution function for the voltage, so the 
percentage of the time that the voltage 
lies outside certain limits may still be 
determined. There are several ways to 
arrive at the distribution function of a 
complex signal, but one of the clearest is 
to consider the signal to be made up of a 
large number of individual sine waves. 
Then by a series of mathematical opera­
tions on the individual distribution func­
tions, we may an-ive at the distribution 
function of the sum of all the sine waves. 
Or more directly we may use the Central 
Limit Theorem which states that the 
sum of a large number of independent 
variables has a distribution which ap­
proaches the so-called Normal or Gaus-
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sian distribution function. Unfortu­
nately, IIo algebraic function has been 
found to describe the Normal distribu­
tion function, but it is defined in calculus 
by a definite integral and numerical val­
ues of it have been tabulated. From these 
tables we may determine the distribution 
function for the instantaneous voltage in 
a complex signal once we are given the 
true rillS voltage of the signal, which is 
equal to the standard deviation, or width 
parameter, of the Normal function. This 
distribution function is plotted in Fig. 
2 for a standard deviation of one volt. 
Note that the function never quite 
reaches the values zero or one, but that 
it comes quite close for voltages of mag­
nitude greater than two or three volts. 
This means that extremely high peaks 
are theoretically possible, but occur only 
rarely. Thus for perfect reproduction of 
an audio signal, an amplifier of infinite 
power capability would theoretically be 
required. However, the very high peaks 
in the signal have such a low probability 
of occurring that we may never experi­
ence them, and the power requirements 
are thus very much relaxed. 

At this point it is well to demonstrate 
the validity of the above discussion by 
means of an experiment. The distribu­
tion function of any signal may be meas­
ured by means of a circuit such as that 
shown in Fig. 3. The resistor network at 
the input provides, at this point, half 
the difference of the input signal and 
the voltage read on voltmeter V. This 
will be positive if the input is greater 
than V and negative if the input is less 
than plus V volts. The amplifier gain, A, 
is sufficiently large that the output is 
clamped to 0 for positive input voltages 
and is clamped to 10 volts for negative 
input voltages, there being only a very 
nan-ow range near zero volts where the 
amplifier is operating linearly. Thus the 
percentage of time the output is 10 volts 
equals the percentage of time the input 
is less than V volts, and we have only to 
average the output voltage over a short 
period by means of the RC network to 
obtain the value of the distribution func­
tion at V volts. This was done with a sine 
wave input to demonstrate the method, 
and the experimental results are shown 
along with the theoretical curve in Fig. 
1. With the validity of the method thus 

INPUT 
_------.fIM/IA,._ 

establi hed, a sample of orchestra:! tOusi~ 
was recorded on a tape loop and fed into 
the measurement circuit at a level of 1 
volt "rms" as indicated by a standard 
audio VTVM. Because of the character­
istics of audio voltmeters, this corre­
sponds to a standard deviation of 1.128 
volts.2 With this correction factor ac­
counted for, the results of the experiment 
are shown in Fig. 2. Notice that the theo­
retical curve is quite closely followed for 
the range of V investigated. Although no 
measurements were taken beyond 2.5 
volts, the results are conclusive enough 
to show that the audio signal does have 
the Normal distribution. 

Having shown that a typical audio sig­
llal does follow the Normal distribution, 
we may proceed to consider what this 
means in terms of reserve power required. 
If the rms voltage output of an ampli­
fier at normal listening level is measured 
and the maximum possible voltage out: 
put of the amplifier is also known, the 
ratio of these quantities is the number 
of standard deviations of the signal 
which the amplifier will pass. Anything 
between plus and minus this number of 
standard deviations from zero will pass 
un distorted, while any instantaneoui:! 
peaks outside this range will be clipped 
by the amplifier. The fraction of time 
that the signal is not distorted is simply 
the difference between the values of the 
distribution function at the extremes of 
the linear range. The rest of the time the 
signal is clipped. 

Table 1 is designed to show the frac­
tion of time the amplifier will be over­
loaded as a function of the ratio of 
maximum output voltage of the amplifier 
and the audio signal voltage as indicated 
by an ordinary audio or VU meter. (This 
encompasses most types of a.c. meters 
except the peak or pop reading meters 
found in most modern VTVM's which 
cannot be used here, and the iron-vane 
movement found in certain inexpensive 
a.c. meters which are true rms reading 
and may be used with Table 1 if their 

(Oontinued on page 88) 

2 Most audio voltmeters, while calibrated 
in rms, actually measure the average abso­
lute value of the voltage and are corrected 
for true rms only for sine waves. Thus a 
correction factor must be applied for true 
reading with any other type of input signal. 

+10V 

AMPliFIER 
OUTPUT 
=10 F(v) 

Fig. 3. Circuit fo r measuring dis tribut ion function of a complex s ign a l. 
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DELIGHTFUL TONE THAT FASCINATES YOU! 

Widely known as PAX series, PIONEER's coaxial 
speakers, which employ an ideal two· way system, are 
hi·fi speake rs of excellent qua li ty, reproducing very 
wide frequency ranges without distortlOn. 

Even though of small caliber, 6'/,·inch PAX·16A a nd 
8· inch PAX·20A and 20E are just as good as any 
speakers of la rger caliber from the standpoint of per· 
formance, not imparting any dissatisfac tion at all even 
for the low frequency range. 

Particu larly PAX· 16A boasts of tone quality so mar· 
ve lous that it is a lmost impossible to realize it coming 
out of a mere 6,/, · inch speaker. It tru ly deserves the 
hig hest pra ises bestowed by those who actually used 
it for its tone quality. Compared with a ny of the world 's 
fa mous spea kers, it is second to none. 

PAX·20A is a speaker of established reputation because 
of its good da mping characteristic for the low frequency 

3 Types of Coaxial Speakers 

Suitable for Stereophonic Reproduction 

range as well as its lack of distortion, and besides the 
sensa tion of rich volume it renders is comparable with 
a ny woofer of large caliber. A PAX·20A with two 
tweeters placed at about the diametrically opposite 
points on the low frequ ency pa rt of its cone for the 
purpose of improving directionality is a PAX·20E. 

Directionality is a very important problem for stereo· 
phonic reproduction. Hig h frequency sound from PAX· 
20E scatters in a w ide direction, and since sounds 
coming from left and right speakers are excellently 
blended together, when used in a stereo system they 
give t he far more splendid sensation of being present 
at a n ac tua l rendition compared with other spe_akers. 

PAX.16A, PAX·20A and PAX·20E have been designed 
and made with the sole object of using them in home 
stereo systems. When these coaxial speakers are used 
in your stereo system, they will positively assure you 
full satisfaction. 

Which speaker are you going to choose? a PAX.16A ? a PAX.20A? or a PAX.20E ? 

Please refer to the fo llowing specifications and select the one that meets your requirements. 

Model No. PAX·16A 
Voice Coil Impedance: 8 or 16 ohms 

50.20,000 cps Frequency Range 
Power Input 
Sensiti vity 

: 3 watts 
: 96·100 db /watt 

-

Model No. PAX·2OA 
Voice Coil Impeda nce: 16 ohms 
Resonance Frequency: 50·70 cps 
Frequency Range 40.20,000 cps 
P ower Input 8 watts 
Sensitivity 103 db/watt 

Model No. 
Voice Coil Impedance: 
Resonance Frequency: 
Frequency Range 

PAX·20E 
16 ohms 
50·70 cps 
40·20,000 cps 
8 watts Power Input 

Sensi tivi ty : 100 db /watt 

p,oneer FUKUIN ELECTRIC, LIMITED 

5, Olowacho 6-chome, Bunkyo-ku, Tokyo, Japan 
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. .. hint at the performance of new 

New Amplifiers ••• 

ASR 660-2In extremely clean, beautifully de­
signed stereo amplifier • Continuous power: 
36 watts (18 watts per channel) • Music power: 
(lHFM standard): 44 watts (22 watts per chan­
nel) • Total harmonic distortion: 0.6% at 18 
watts per channel· Intermodulation distortion: 
1% at rated output (4:1 ratio, 60 and 7,000 cps) 
.• Frequency response: ± 0.5 db, 20-20,000 cps 
• Separate channel, clutch - type bass and 
.treble controls • Scratch filter (18 db/oct); 
Rumble filter "Twin T" filter, null at 20 cps 
• Loudness contour switch; Balance control; 
Channel reverse switch; Program selector; 
Master gain control • DC on pre-amp heaters 
for low noise; A plus B center speaker 
terminals. 

Suggested Audiophile net: $149.95 

ASR 220C - ,an unusually ve~satile medium 
power ' stereo amplifier • Continuous power: 
24 watts (12 watts per channel) • Music power 
(lHFM standard) 28 watts (14 watts per chan­
nel} • Total harmonic distortion: 0.7% at 12 
watts per channel· Intermodulation distortion: 
2% at rated output (4:1 ratio, 60 and 7,000. cps) 
• Frequency response: ± 0.5 db, 20-20,000 cps 
• Separate channel clutch - type bass and 
treble controls • Scratch filte! (18 db/oct); 
"Rumble filter "'Twin T" filter, nU,1I at 20 cps 
• Magnetic phono pre-amp with new, low noise' 
tubes • A plus B center-speaker terminals. 

Suggested Audiophile net: $119.95 

New Speaker Systems 

Three new, wide range speaker sys­
tems. A new elliptical tweeter with 
a heavily silver-plated voice coil pre­
vents harshness caused by cone 
breakup in conventional circular 
speakers. Woofers of extra-heavy cone 
stock are capable of long, linear ex­
cursions for outstanding low fre­
quency power handling without dis­
tortion . Tweeter level switches 
included on all models. Enclosures 
are carefully matched to the woofer. 

Suggested RS511 59.95 to 84.95 
Audi~phile net: RS514 7495 to 99.95 

(pnces varY • 
with finish) RS516 105.00 to 135.00 

For the sheer joy of listening . . . "There is nothing finer than a Stromberg-Carlson" 
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Stromberg · Carlson components like these: 

New Tuners 

FM-443A-,;m j mproved version of the highly 
rated FM-443 • New, high-'accuracy, precision 
dial • Precision components in de-emphasis 
network, giving improved frequency response: 
20-20,000 cps ± 1 db • Sensitivity: 3.5 micro­
volts for 20 db quieting • Improved local­
distance control in RF stage for lowest distor­
tion and best signal-to-noise ratio on both 
local and distant stations • Total harmonic 
,distortion; less than 1 % full deviation. 

Suggested Audiophile net: $79.95 

SR-445A - a combination of the FM-443A a;'d 
an entirely ' new, wide-band AM section. FM 
specifications: identical to FM-443A • AM fre­
quency response: Broad: 25 to 9,000 ± 1'12 db 
• Sharp: 25 to 2,500 cps ± 1'12 db • AM noise 
level: 60 db below 1 volt output· AM harmonic 
distortion: less than 1% at 100% modulation 
• Separate tuning Indicators for AM and FM. 

Suggested Audiophile net: $139.95 

(Zone 1 prices. Subject to change without notice,) 

STROMBERG-CARLSON 
A DIVISION OF GENERAL DVNAMICS 

'AUDIO • DECEMBER" 1960 

All the new ,-St?'ombe?'g ­
CaTlson components '1£ave so 
many impTessive featU7'e~, 
you'll find a visit to yOU?' 
StTomb e?'g - Ca?'lson deale?' 
most ?·ewaTding. He will be 
glad to demons tmte eitheT 
an individual component 01' 

a complete St?'ombeTg­
CaTlson Component En­
semble. See him 01' wTite : 
StTombeTg -CaTlson, 1418-
019 NOTth Goodman StTeet, 
RochesteT 3, New YOTk. 

51 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


AUDIO ETC 
(f?'om page 14) 

nections. Everything else is in the sound­
that is, all but the matter of size, whi~h is 
rapidly becoming routine, and fU;lllture 
finish which has never been a subJect on 
which I could rhapsodize for pages. And 
what, my friends, is sound ~ Somet.hing to 
listen to, not talk about. Somethmg un­
measurable-or if it is to be measured, then 
measurable only in such crazy places as 
the anechoic chamber. 

Yep-it all depends, and anything we 
say today, is held strictly for us or against 
us, 'as the case may be. It is usually both. 
You can't please everybody, nor make sense 
to everybody. One man's meat .. . well, not 
quite that. But there still is disagreement 
on sound, quite aside from that produced 
by differing ears, as measurable by the ear 
doctor. 

Of course I'm not at all confused as to 
where I stand on loudspeaker sound. 1 
know that I depend for my reaction, as do 
a million other listeners, upon a complex of 
factors in which the nature of the playback 
room, the nature of the recording (not only 
the sound quality but the microphoning), 
the nature of the music (or what-have-you) 
and of the performance itself, all rank as 
factors even more important than the actual 
loudspeaker. 

I mean exactly that, of course. A splen­
did recording of a splendid performance 
of a stirring piece of music can bowl me 
over on my table-model AM radio, without 
a shadow of a doubt. 

But this doesn't mean that I (and other 
listeners) ignore the speaker. Far from it! 
It doesn't even mean that people want a 
speaker that can, so to speak, be seen but 
not heard- a transparent device that 
merely passes on the sound-signal without 
coloration. People still do like colorations, 
especially in the show room. And they like 
coloration at home, too. They buy it. 

I'm perfectly clear in my own mind on 
this point, too. I don't like coloration. The 
less of it, the better. I am, moreover, dead 
certain that people in general are moving 
in the same direction, as they become more 
accustomed to good, i.e. uncolored, sound. 

People's t astes do change. People used to 
distrust all highs over 4000 cps or so, as 
the big manufacturers used to tell us again 
and again back just before and just after 
the war. People don't feel that way any 
more--because they have "discovered" that 
highs with even reasonably low distortion 
are both pleasant and informative. 

Nowadays, you can hear the "S" sounds 
in every juke box, and June doesn't rhyme 
with moon merely because both are low-fi 
dependables. Only a few years back, no 
juke box ever moaned out an S-for-Sugar. 
People do change, given half a chance. 

It seems to me obvious that, whereas the 
old-time lack of highs (and lows) was a 
negative distortion, the still-existing phe­
nomenon of speaker "coloration" is a plain 
positive distortion. Coloration is distortion, 
whether people love it or not. If you be­
lieve, as I do, in a better world and in the 
co=on-sense adaptability of the human 
being to things that he sees (or hears) are 
better for hi1n, then you'll agree that col­
oration must go, steadily and surely, on 
into the low-fi limbo of the past , whether 
people now like it or not. It's on the way, 
aheady. 

And so I have a fairly solid pl"ivate way 
of categorizing the differences in sound 
between speakers of today called "hi fi" 
and, therefore, theoretically, without audi-
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ble differences of a major sort. Differences 
are distortion. What else ~ There is an 
ideally perfect speaker in theory, and it has 
no distortion at all. In practice, as else­
where, speakers are bound to exhi~it a 
certain amount of, shall we say, reSIdual 
distortion. 

By their nature, speakers must be al­
lowed a lot more distortion, of various sorts, 
than all-electronic amplifiers and even car­
tridges, which, like speakers, are go·between 
transducers involving physical motion. 
"Residual" in all honesty must be quite a 
lot, even for the most highly perfected 
speaker. But, then, the ear can tolerate 
quite a lot, too. The factors tend to cancel 
out, as we know. We still claim we can 
judge not only hi fi bnt specific hi-fi com­
ponents tlwough t he residual distortion of 
the loudspeaker-if so, we must be able to 
handle that distortion pretty well in our 
listening. We mentally "reduce" it, indeed, 
to a factor not too unlike the distortion 
factors that we meet in our other compon­
ents, though the actnal distortion figures 
for even the best speakers are still pretty 
large. 

I introduce, therefore, two terms I've used 
before on recent occasions, which in my 
mind help to set these similarities in a 
subjectively useful framework. The mim'o­
facto?' and the 1nacro-facto?·. I'm not sure 
yet just how best to use them, but I'm 
getting an idea of their practicality as I 
go along. 

A micro-facto?' is a relatively tiny dif­
ference that, however, may mean life and 
death to those who are vitally interested. 
It still is tiny. The differences between the 
sound of two top-rank stereo cartridges are 
usually in the micro-factor category as far 
as I'm concerned- unless something is 
r adically askew in one of them. Like a 
stylus that "bottoms" on a warped record 
in one cartridge, where the other's stylus 
rides out the warp. A lot of difference in 
sound, there. Macro. 

A macro-factor, then, is a relatively huge 
-though often tolerable-difference be­
tween two items. A different scale in the 
mental measurement. I can't draw a line, 
anywhere, nor will I ever. This is a loosely 
subjective business, at best. But the macro­
vs.-micro difference is not a thing you can 
just dismiss, even so. 

Take speakers, again. My own private 
and unmeasurable standard for an accept­
able speaker is in terms that go just like 
that. I do not like macI'o-colorations, 
whether in low-priced or in expensive 
speaker systems. They do exist. They are 
clearly macro to any listener, whether he 
likes them or not. 

I tried out two bookshelfish speakers of a 
famous maker a few years ago with just 
such a result. My point was not, in my own 
mind, whether a lot of people might, or 
might not, like the sounds of these two 
systems. The immediate fact that mattered 
was that the two differed between them­
selves by obviously macro a1nounts, on the 
same signal. They did not even sound re­
motely alike, side by side. Macro-differ­
ences. 

On the other hand, I have been able to 
interchange a number of more r ecent 
speaker models in my stereo set-up because, 
though different, these speakers exhibited 
unlikenesses that clearly-and practically 
- are in a relatively micro category. They 
may loom large in terms of figures on 

' paper, as measured in a sound chamber. 
But in practical operation, as speaker sound 
works upon our ears, the differences are 
micro-differences. Important-but rela­
tively small. 

I see no reason, what with modern 
speaker technology, why any manufacturer 

should produce speakers or speaker sys· 
tems ,vith macro-colorations, macro-distor· 
tion. Even in the lower price brackets, it is 
no longer necessary. Some of the cheapest 
little 3-inch cOile speakers produce sound 
that in its range, is for me well out of the 
mac~o area; the distortion is, again rela­
tively, of a reasonably minor sort, not 
macro. 

I see no rea son, either why the general 
speaker-buying public should not come to 
demand and expect speakers in all areas 
that produce variations no greater than 
the presently micro range. Variations, yes. 
But not gross variations. That day is mov­
ing upon us fast in the component area and 
it may even come along in the mass-pro­
duced home radio-phono. You can forget 
that side, but don't forget the component 
speaker. It must, sooner or later, gIve up 
all gross coloration. . 

My micro-macro scale has no watertIght 
areas, no dividing lines. Only extremes. It 
exists because, alas, t here m'e ext-remes, 
there are speaker differences, betweon mod­
els and in theoretical comparison with an 
ideal, that are still grossly large. 

In most other hi fi areas, the macro­
factor is unimportant. Records, for in· 
stance. How many grossly distorted new 
recordings have you heard lately' I mean 
really bad, fuzzy, harsh, grating, buzzing, 
overloaded, etcetc. ~ We used to have lots 
on the market. Now, though stereo LP's 
still are not by any means perfect, the main 
differences in physical quality are reduced 
to a legitimate micro range. You can fight 
to the death about these micro-differences 
and many of us do. But they are not macro. 
Not in my scale, any how. 

So, before long it must be the same way 
iu the increasingly competitive speaker 
market. There are many ways to sell a 
speaker and there are plenty of people who 
are still glad to go along with presently 
acceptable macro-variations. Their privi­
lege. But in the end, sheer hi fi, sheer re­
productive quality, will win every long­
l'ange battle, until all good speakers are 
merely micro-different. 

'1'here was never any clearer hanc1writing 
on any wall than that. 

Jensen TF-3 
As to specific speakers, I must say again 

that as a sheer listener (who does not test 
via instruments) I find it hard to say very 
much about any speaker today in t erms 
that will be useful to anybody but myself. 
However, there are still factors of external 
interest and there is always the quality­
vs.-price element, as in the significaut Pilot 
half-size bookshelf model I described re­
cently. 

J ensen's TF-3 is new to J ensen but is 
not in any way intended as a revolutionary 
development. It is a bookshelf-type speaker, 
the size of the smaller and lower-cost mod­
els that originally established this category. 
(The old R-J, the very first, was thinner 
and shallower than what has become the 
conventional shape.) 

This is a competitive speaker from a 
major and ancient company in the field 
and its significance, I think, is in the hon­
esty of its competitive approach. This is 
Jensen's major move for the present in the 
direction that speaker design itself seems 
to be moving, and I must say I like the 
speaker. It is not perfect, I do have a 
couple of fairly specific questionings, but 
even so, here is a medium-priced unit 
(around $80) that clearly fits into my 
reasonably micro category. There is noth­
ing macro about its performance at all ill 
the way of coloration ( distortion). What 
idiosyncrasies it has are clearly micro-fac· 

(Contimted on page 92) 

AUDIO • DECEMBER, 1960 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


, j 

a ',new' standard of q~ality in sound reproduction! 

Dress from Bram son. 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 15¥.- x 11 - . 
2 .. , DuK-40 : "Columnar" Full Range Stereo Speaker System 

featuring an IONOV AC Speaker" and custom designed 8-
High Compliance Speaker which covers the frequency range 
below 3,500 cycles. Baffle measures 37- x 13Y," x gy, ". 
3 ... 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 (g- 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 13Y, " x 5\4 - x 11 " . 

AUDIO • DECEMBER, 1960 

Descriptive literature 
mailed on request. 
Dealer inquiries 
welcome. 

HIGH FIDELITY 
SPEAKER SYSTEMS 

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 hj gh frequency speaker 
(3,500-20,000 cps and above). Baffle with acous­
tic lens available in walnut, cherry, mahogany, 
blond or unfinished. Seeand hearthis new stand­
ard of quality in sound reproduction at your 
local dealer's showroom. 
' IONOVAC quartz cell unconditionally guaranteed 
for 1,200 hours. 

Dept . 1-65 

~@W~~DIVISION 
DUKANE CORPORATION 
ST. C H A R L E S I ILL I NO I S 

53 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


EQUIPi'J\E~'~r 
I b=t}))=::)):(tl p 

u "" 

oS] 
PROfilE 

HARMAN-KARDON CITAT ION 
IV STEREO PREAMPLIFIER KIT 

Early this year H:jlman-Kardon intro­
duced a line of kits which broke precedent 
in many ways. First, and foremost, was 
the design philosophy which insisted on 
the highest standard of performance con­
sistent with the available components-and 
let the price fall where it may. As we all 
know, the price didn't fall very far; again 
demonstrating the maXim that quality 
exacts its price. This brings us to the Cita­
tion IV which sells for $40 less than its 
big sister Citation I - in kit form. Obvi­
ously, to sell for a lower price, some 
changes have to be made. The question is, 
"Did they compromise quality to achieve 
lower price'" Thank goodness, the .answ.er 
is a firm, unequivocal, no I Perhaps we are 
so conditioned to the constant erosion of 
quality standards evidenced in many con­
sumer products that it comes as a pleasura­
ble surprise when quality is maintained. 
The answer is, of course, that the Citation 
IV is not quite as versatile and refined as 
is the Citation I ; but . the performance 
standards are every bit as good. One might 
say that the Citation I V is a Cadillac with­
out all the optional extras. 

On one score, however, there is abso­
lutely no difference between the two pre­
amps: they both take in the neighborhood 
of 30 hours to construct. Not at all an un­
pleasant neighborhood if you feel as we 
do that kits are much more than money­
saving devices; they permit, in fact rc­
quire, participation in the final product. 
In addition, they invite inquiry into the 

electronic mystery being constructed. 
After completing the Citation IV we 

connected it to an amplifier-not a Cita­
tion at this time since we didn't finish the 
V until two days later-and were im­
pressed by the noticeable improvement in 
saund quality. 

Circuit Descript ion 

There are no remarkable circuit innova­
tions in the Citation IV, which ~ in itself 
remarkable. in view of the unusually fine 
performance achieved. In reality this pre­
amp is a prime example of quality engi­
neering using well-known techniques. In· 
cluded in this is the use .of high-quality 
camponents in critical locations, careful 
attention to phase shift reduction, passive 
equalization networks, and feedback loops 
around each "package" .of amplification. 
The "packages" consist of . .one or two 
stages of amplification with a feedback 
loop araund the entire unit so that the fre­
quency response is essentially flat over a 
wide range. In addition, when the can troIs 
are set for flat response, all frequency 
compensating networks are out of the sys­
tem, which makes for accurate equalization 
with a minimum of phase shift. 

The low-level inputs (phono and tape 
head) are fed to a two-stage amplification 
"package" and then to a passive, losser 
type, equalization network. Following this 
is another flat amplification unit, this time 
consisting of only a single-triode stage. 
Then cames the high-level inputs which 
feed into the FUNCTION and MODE swi.tches, 
in that .order, and from them to the 

• Harman-Kardon 
CITATION IV 

and 
CITATION V 

• Sony-Superscope 
CS-300 RECORDER 

and 
262-0 TAPE DECK 

• Tandberg Model 6 
Recheck 

BLEND, BALANCE, and LOUDNESS controls. 
The CONTOUR switch is, of course, an ad­
junct to the LOUDNESS control. Naw the 
signal is routed to the TONE CONTROL, which 
is really a tone-defeat switch. When 
switched to the out pasitian, the signal is 
fed directly ta the outut "package" con­
sisting of a pair of tria des with low out­
put impedance. When switched in, the cir­
cuits ·for the rumble and scratch filters 
plus the tane controls are in the circuit. 
The rumble and scratch filters can be 
switched in and out of the circuit indi­
vidually. 

The FUNCTION switch has six positions 
-auxiliary, tape amplifier, tuner phono­
RIAA, phano-LP, and tape head. The 
titles are self explanatary. 

The MODE switch has five positions­
stereo, reverse, A + B, mono A, and mono 
B. In the stereo position, both channels 
are campletely independent; blend a:llows 
them to be mixed to the desired degree. 
A + B joins the two channels, and is the 
logical setting for reproducing mono rec­
ords using a stereo pickup. Mono A and 
mono B feed either input ta both outputs. 

There are four slide switches in additian 
to the other switcheS- SCRATCH filter in or 
out, (nate that the scratch fi lter curve 
shown in Fig. 2 is of the filter alone-in 
practice the curve would add to- the equali­
zation curve), RUMBLE filter in or aut (same 
comment as far scratch filter), CONTOUR 
in or aut, and TAPE MONITOR. 

The panel layout is shawn in Fig. 1. 
From this illustration we can observe the 
exceptionally functional placement of con-

Fig . 1 . Citation IV ste re o preamp. Fig . 2. Frequency response curves for turnover and rolloff 
controls. 
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A new kind of speaker system from Scott lets everyone in 
the room hear stereo-no matter where they stand or sit. 
This is the first thing you should know about the new Scott 
Custom Stereo Speaker System: there is nothing else like 
it available today. The Scott is a totally reflective system­
reflecting the sound off the floor and wall . There is no 
direct radiation . 

Other stereo speaker systems produce a true stereo 
"mix" only when you sit midway between the two systems. 
With the Scott, you hear true 3·dimensional stereo any· 
where you stand or sit in a room. By reflecting the sound 
off the wall, the sound is dispersed throughout the room . 
There is no single point source. The box·like sound of other 
speaker systems is eliminated. The wall becomes alive with 
music-with a realism, a depth and dimensionality never be· 

AUDIO • DECEMBER, 1960 

fore achieved. Stereo is everywhere. And everyone hears it. 
Because of its totally reflective design , the Scott sys· 

tem does not look like a conventional speaker system. It 
eliminates the need for grill cloth-a woman 's pet hatred. 
It is available within handsome, authentically· styled 
benches and cabinets. Or it can be slipped out of sight­
under a couch, for example. Listeners have termed it the 
"invisible speaker system." 

No combination of pretty and vainglorious words can 
adequately describe the incomparable musical beauty of 
the Scott Speaker System. You should, of course, hear it 
you rself. For our illustrated brochure and the address of 
the music or audio store nearest you, write to: Dept A4, 
Scott Laboratories, Inc., 241 West Street, Annapolis, Md. 
scan LABORATORIES IS A DIVISION OF AN NAPO LIS ELECTROACOUSTI C CORP. 
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~IUJ ·- Fig . 3 . Back pane l 
of the Ci ta tion IV 
showing the input 
a nd output jacks. 

II> 

troIs. Notice that the most used controls 
are grouped together on the right side. Al· 
though shown with plastic knobs in Fig. 
1, the Citation IV is normally supplied 
with machined aluminum knobs finished 
in a gold color to match the panels. The 
appearance and feel of these knobs is sub· 
stantial. 

All inputs and outputs are located on 
the back panel as shown in Fig. 3. There 
are three pairs of low-level inputs, three 
pairs of high-level inputs, and a pair of 
outputs to f eed a tape recorder. There are 
three more outputs, one each for channels 
A, B, and C. There are three a.c. recepta­
cles, two of them switched. All tube heat­
ers are fed with d.c. 

Performance 

The frequency response measurements of 
the Citation IV are shown in Fig. 2. Dis­
tortion measurements are not shown for 
an excellent reason ; they are so low that 
the "curve" would be a straight line almost 
on the zero distortion line. For instance, 
intermodulation measurements were below 
0.1 per cent with outputs up to 10 volts. 
But the rated output is 2 volts. With 2.5 
millivolts in at the tape head output, and 
the volume control set to deliver 2 volts to 
the amplifier , total hum and noise measured 
- 66 db. Component and circuit tolerances 
are held so close that at no point was there 
more than 4 db difference between the 
channels with the two sections of the vol­
ume control tracking within ± 0.7 db from 
minimum to 45 db down. 

Construction 

There is no need to dwell on the con­
struction details of this preamp-the de­
scription given in the Citation I profile 
certainly highlights the excellent, and 
careful, thinking that went into these kits. 
VlTe would, however, like to stress the im-

"'hi'" 

portant role played by the heavy-duty 
t erminal boards in assuring a high-quality 
unit. Even the novice can produce a prop­
erly wired terminal board; thus permitting 
him to realize the potential engineered into 
the preamp. 

Of course the most significant t est for 
the preamp is t he listening test, which we 
will describe at greater length in the r eport 
on the Citation V. M-23 

CITATION V STEREO BASIC 
AMPLIFIER KIT 

Immediately after completing this kit 
-in a total of 8 hours-we installed it 
in our system for a listening test. First of 
all we were anxious to hear how the Cita­
tions IV and V sounded together. As we 
mentioned in our review of the Citation 
IV, this amplifier was not completed until 
a few days after the preamp. Our first re­
action, was that we could hear no difference 
between a Citation IV and V team and a 
Citation I and II t eam. Of course our test 
only involved a small amount of listening 
- we were really r acing the clock to get 
these reports ready in time for this issue. 
In addition, we did not compare the two 
"teams" undel' identical conditions. So we'll 
have to hedge somewhat in our statement, 
pending further testing. But at the very 
least we can say that the sound quality of 
these two combinations is extremely close. 

We also listened to the Citation V using 
a non-Citation preamp, comparing it with 
the Citation IV by switching back and 
forth. Although the non-Citation preamp 
is an excellent piece of equipment, there 
was a noticeable difference when the Cita­
tion IV was switched back in. Conversely, 
we A-B'd the Citation V against a non­
Citation amplifier, also a fine piece of 
equipment. We were unable to detect any 
large differences but the Citation V had 
a slight edge by virtue of a somewhat 
firmer bass. H ere again, the listening time 

was rather short so we will t ake refuge 
behind a hedge ; we would r eally like to 
listen for a much longer period of time 
before forming firm opinions. And again 
we part the hedge slightly-we are cer­
tain that any serious audiofan would be 
completely satisfied with this amplifier. 

Circuit Description 

There is not a great deal to be said 
about the circuitry of the Citation V; it 
is not at all unusual. Undoubtedly the 
high level of performance achieved is pri­
marily due to the quality of the compo­
nents. For example, the output transform­
ers are specially designed and have a 
resonant frequency above 200,000 cps. The 
output stage consists of a pair of 7581's 
pel' channel, operating very conservatively 
with fixed bias. A bias meter is provided 
to balance each pair statically and dy­
namically. The phase-splitter consists of a 
twin triode, a 6CG7, in a long-tailed-pair 
configuration. The input stage is a 12BY7 A 
video pentode. Feedback is applied in one 
loop- from the secondary of the output 
transformer to the cathode of the input 
stage. Over-all feedback is 22 db. 

Performance 

We need not say very much about the 
performance of the Citation V-primarily 
because it meets all of its performance 
specifications-and then some. For exam­
ple, specifications call for an intermodula­
tion distortion of less than 0.5 per cent at 
40 watts output. Our measurement was 
0.4 per cent. In addition, we measnred 
only 1.1 per cent distortion at 50 watts 
and 3.9 per cent at 60 watts. Also at 60 
watts we measnred harmonics of 0.3 per 
cent (1000 cps), 0.28 (30 cps ), 0.23 (5000 
cps), 0.42 (7500 cps), 1.9 (10,000 cps), 
and 2.9 (15,000 cps) . Clearly the per­
formance is "way up there." 

Construction 

We indicated earlier that it took us 
only 8 hours to construct this kit. Con­
sidering the $60 extra charged for a fac­
tory-wired unit- here's a good way to earn 
$7.50 per hour. Not bad at all-and you 
get a bonus too. Several thoroughly en­
joyable evenings-for in reality the Cita­
tion V, like the Citation II, is a joy to 
build. It's always a pleasure to construct 
units so obviously well-engineered. M-24 

Fig . 4 (left ). Citation V ste reo basic amplifi e r. Fig . 5 (right) . Bottom view of Citation V chassis showing the unclu tte red layout 
possible w ith terminal board s. 
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the most 'able' turntable in high fidelityl 
HERE ARE 3 IMPORTANT REASONS: 

VISUAL STYLUS FORCE ADJUSTMENT: No guesswork here! A twist of the knob on the com­
pletely balanced, calibrated professional tone arm, integrated with the B60 and B61 turntables, 
gives positive visual assurance of correct stylus pressures, for maximum record protection 
and performance. 

~ 
AUTOMATIC CUEING: No more accidents! With exclusive lever-switch arrangement on the 
turntable deck, the tone arm is lowered with a feather touch to the record, or raised at any 
point-af-play, atttomatically.' 

$ 
CONTINUOUSLY VARIABLE SPEED CONTROL: No speed restrictions! Dancing, calisthenics, 
language study, music instruction and accompaniment ... whenever a slower or faster than 
usual speed is desired, it's there! The B61, 60, and 50 series provide 16,33-1/3,45,78 rpm, 
pItts all variations between 29 and 86 rpm. 

... and there are m01"e ass uran ces o f quality . 
D ynamically balanced heavy turntables up to a 
massive 7 % lbs. Heavy-dlay 4-pole motors li fe 
tested to insure stable driving speed under varying 
operating conditions. Wow, flutter, and rumble are 
kept to exceptionally low levels as a result of 
meticulous design and through the most modern 
testing methods. The tone arms with interchange-

able lock-tight plug- in heads yield vittually reso­
nance-free performance. Proper stylus contact angle 
and ba ll -bearing vertical and lateral suspensions of 
the arm provide for highest compliance tracking. 
All this p lus the unique flexible operating faci lities 
of these turntables add up to outstand-ing high­
fidelity va lue. The B60, $49.95; the B61, $59.95. 
PB6 base for these units , $5.25 

For complete !pecification! on the Bogen-Pre!to B Serie! and T Serie! TURNTABLES jll,,!trated, write to: 

:: BD22~"~ ~ _~ ~,~,~,~:!~ 
AUDIO • DECEMBER, 1960 

MODEl 850-$<40.40 

MODEL TTJ-$59.95 

MODELS TT4 , TTS 199.50. 1129.50 

MODEL T68AH-(16'1 $170.00 
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pushbutton is depressed. Ooncentric con­
trols are provided for each channel, with 
the npper knobs controlling microphone 
recording and tape playback and the lower 
knobs controlling the high-level inputs. 
Thus it is possible to mix microphone and 
a high-level sonrce while recording, 01'­
with the nse of an attennator- two high­
level sources. One slide switch at the right 
end of the control panel turns on or off 
the monitor loudspeakers, either internal 
or external when additional speakers are 
plugged in; a second slide switch selects 
either flat response or 8 db of bass boost 
for low-level playback listening. In the 
monophonic mode, both amplifiers and 
speakers are fed from a single track. Two 
output impedances are provided-8 ohms 
for monitor speakers or headphones, and 
a 600-ohm line for feeding external ampli­
fiers or a broadcast-type line. The two 
microphones plug into miniature jacks be­
tween the volume controls. 

Fig . 6 . Portable model CS·300 Sony-Superscope stereo tape recorder. 

Among other features are the momentary 
stop lever, which permits editing and cue­
ing; an antomatic shut-off which also 
acts as a tape tension guide; , 3..-, digital foot­
age counter; and antomatic tape lifters 
whicli pro't~ct heads dnring fast forward 
or rewind '·operation. The tape motion is 
controlled .by a si:p.gle large lever-type knob 
for forward 'ind rewind, with an additional 
thumb-operated lever for the fast-forward 
mode. The head covel' is instantly remov­
able for editing or for cleaning the tape 
heads. 

SONY-SUPERSCOPE CS-300 
STEREO TAPE RECORDER 

A complete stereo tape recording system 
in one package, including the loudspeakers, 
is how the Sony Sterecorder model OS·300 
might be described. Imported and sold in 
the United States by Superscope, Inc., this 
unit is the current top·of·the-line, -fol­
lowing the 555A4 which was described' in 
these pages in December, 1959. The new 
unit offers some new and attractive fea­
tures which were not present in the earlier 
model, but the high quality of perform­
ance of the 555 is retained, with some 
simplification of controls and some addi­
tional features. 

The OS-300 provides for stereo or mono 
recording and playback on both two and 
four tracks. It is equipped with a hand­
some two·tone carrying case which mounts 
two 4" x 6" monitor speakers with integral 
reflectors which may be opened out to pro­
vide suitable stereo distribution. The cover 
holds an empty reel, two microphones in 
ingenions nylon clips, and the power cord, 
making it a complete package. Access to 
the internal circuits is through a panel on 
the rear of the case, with a hinged cover 

to protect the sockets and receptables. The 
side reflectors-shown in a typical listen­
ing position in Fig. 6-are locked in the 
closed position when the case cover is in 
place. I 

The tape transport employs a single 
hysteresis·synchronons motor with idler 
drive to a massive flywheel, and belt drive 
to the take·np reel; in the fast forward 
and rewind positions, the drive to the reel 
hubs is by means of idlers. Either of two 
speeds-7 % or 3 % ips- may be selected 
by a panel control. All transport controls 
are located on the top panel, and all elec· 
tronic controls are located on the front 
"shelf" panel. The two heads-erase and 
record·playback-are of the four-track 
type, and both are shifted up and down to 
provide the proper positioning for two· or 
four-track recording, While the two-track 
position does not record a full half-track 
band, it does at least position the heads 
correctly so that two-track tapes will be 
centered over the heads. 

The electronic control panel is equipped 
with two level-indicating meters, one being 
illuminated in the mono mode and both 
for stereo; two red recording indicator 
lights work similarly when the recording 

Mechanically, the construction is in ac­
cordance with precision practices. The 
motor-- bearings are of the oil-retaining 
type and never need oiling. The capstan 
bearing should be lubricated with three 
drops of light machine oil once a month 
onto a felt retaining ring, and the pinch 
roller, reel shafts, and idler shafts require 
only one drop of oil each month. With this 
treatment, however, the unit is sturdy 
enough throughout to give years of satis­
factory service. When one cliseugages the 
drive from the flyw'heel at 7% ips, the cap­
stan continnes to revolve for over two 
minutes-a fair indication of precise work­
manship. 

Pe l formance 

Measured playback output, using a 
standard- tape which covers the range only 
from 50 to 10,000 cps, is shown in Fig. 7 to 
be flat -up to about 3000 cps, with a gradnal 
rise to 10,000 when the bass-boost switch is 
in the flat position; in the boost position, 
there is . a boost of approximately 9 db at 

o i-" 
-51-' RECORD-PlAYBACK CURVE - 7112 ips -++1+1++-- ---1 

---
PLAYBACK - AMPEX STAN DAR D TAPE #5563, 71/2 ips , l-

I I I 11111 

t--t-+-1H-Hf-tt---4-"'FL'A;,, _'I_III_ -+--I-l--H++H----4 
"BASS" ----

I I I I 1111 
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RECORD-PLAYBACK CURVE - 33,4 ips 

1 

" I " II I " 
1000 

FREQUENCY IN CYCLES PER SECON D 

\ 

'0000 

Fig . 7 (left>. Playback response from standard frequency tepe at 7 V2 ips. Fig . 8 (r ig ht>. Frequency response of "f1at" signal 
recorded an d played back a t the tw o speeds. 
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This is the new JBL S6 Linear Efficiency Sys· 
tem 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 
capabl e of linear cone excursion of % 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 LES5 (in S7 Kit). Crossover 
is 500 cycles. The LE75 and LES5 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, speci fically designed for the 
new drivers achieves completely uniform dis­
persion over a 120 0 horizontal X 45 0 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 fiat, accurate 
reproduction of the entire audio spectrum. The Olympus has remarkable bass 
response ... goes all the way down smoothly clean. It reproduces the lowest 
fundamental 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 CSO 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 Ita compact 
system:' The new wood gri lle 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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r. 

\ 
Fig. 9 . Model 262-D Sony-Superscope ste reo tape deck. 

100 cps, with a slight rolloff from 1000 cps 
up to 10,000. Figure 8 shows the over-all 
result of feeding in a :flat signal from 20 
to 15,000 cps and playing back through 
the entire unit-all outputs being taken 
from the 600-ohm line terminals. At 71h 
ips, the response is seen to be ± 2 db from 
30 to 15,000 cps, and at 3%, ips the re­
sponse is within ± 2 db from 30 t o 10,000 
cps, in both cases completely in accordance 
with the specifications. A level 13 db above 
"0" on the VU meter corresponded with 
3 per cent harmonic distortion at 1000 cps 
with a steady tone, which ensures that any 
signal recorded within the range of the 
VU meter would be well under 1 per cent 
harmonic distortion, which was borne out 
by measurements at a zero level on the 
meter. Hum and noise measured 55 db be­
low a signal recorded at zero on the meter 
on one channel, and 53 db down on the 
other. Flutter and wow measurements indi­
cated a value of 0.12 per cent at 71h ips 
and 0.20 per cent at 3%, ips-both well 
under specifications. 

Circuit Description 

Each channel of the OS-300 consists of 
a 12AD7 twin-triode cascaded to form the 
preamplifier section which is used for both 
microphone and for playback. A passive 
network is switched in between the two 
triode sections to provide low-frequency 
boost for playback equalization. The micro­
phone recording level and the playback 
level are controlled at the output of the 
preamplifier section. The high-level input 
is fed through a mLYing net work with the 
output of the preamplifier section to the 
grid of a 6AU6 which feeds a 6AQ5 output 
stage. The recording signal is taken from 
the plate of the output tube for head feed 
through an equalizing network. A trans­
former in the plate circuit of the 6AQ5 
feeds the loudspeaker and the line output 
through separate secondaries. The VU 
meter is fed from the line circuit with 
separate adjustments for recording and 
playback. The bass-boost circuit is incorpo­
rated in the feedback network around the 
6AQ5 and the 6AU6. The bias oscillator 

60 

is a 12BH7 with the two triode sections 
operating in push-pull for low bias distor­
t ion and consequent low tape noise. Sepa­
rate controls are provided for adjusting 
bias level to the two channels. Hum adjust­
ing controls are provided in the heater cir­
e.uits of both channels to allow for inde­
pendent adjustment. A 60A4 furnishes 
plate power for the entire electronic sec­
tion. 

In addition to the OS-300 which in­
cludes two dynamic microphones and the 
carrying case, the unit is also available as 
a deck under the designation DK-300. No 
microphones or monitor speakers are sup­
plied with this model, making it ideal for 
custom installation. 

The DK-300 is 161h in. wide by 12%, in. 
deep by 7% in. high and weighs 35 
pounds. The portable OS-300 measures 20 
by 14 by 9, and weighs 42 pounds includ­
ing case, microphones, monitor speakers, 
and connecting cables. M-25 

SONY-SUPERSCOPE MODEL 
262-0 TAPE TRANSPORT 

Incorporating the same transport mecha­
nism as the OS-300, the smaller 262-D is 
the ideal unit for anyone who wishes to 
construct his own electronic section for re­
cording and playback, or who wishes to use 
the unit for playback only, feeding the 
tape· head outputs to an equivalent input 
Oil a typical modern preamplifier or inte­
grated preamp-amplifier. This unit, shown 
in Fig . 9, is 13 in. ,vide by 10 in. deep and 
5% in. high, and weighs only 10 pounds. 
It is fitted with two stereo heads-four­
track erase anci four-track record-playback 
-without provision for moving to the two­
track position. SLY inpnt jacks are pro­
vided-two for playback output, two for 
recording input and two for erase current 
input. A slide switch is mounted on the 
terminal panel with positions for record 
and playback. In the record position, the 
heads are connected to the input jacks and 
erase current is fed from the erase jacks 
to the heads. In the playback position, the 
r i p heads are connected to the correspond-

ing output jacks and a dummy load is sub­
stituted fo r the erase heads. For playback 
only, a single pair of connecting cables may 
be run between the transport and the am­
plifier and the switch left in the playback 
position. The ingenious home constructor 
could readily devise an amplifier/ oscillator 
unit which incorporated all switching 
within itself and thus avoid the need for 
operating the switch on the transport. For 
the really adventurous, let it be said that 
there is plenty of room under the transport 
to accommodate the entire electronic sec­
tion if it were transistorized. For the more 
conventional user, however the accompany­
ing instruction book gives a simple circuit 
diagram for a recording amplifier bias­
erase oscillator. 

Since the 262-D is essentially identical 
mechanically with the 08-300, the same 
performance figures were obtained for 
:flutter and wow, and closely similar out­
puts were measured from the standard 
tape. 

The serious tape enthusiast occasion­
ally finds a need for a second machine to 
permit dubbing from one machine to an­
other . Assuming that he has an amplifier 
or preamp with a tape-head input, this 
deck gives a complete solution to his re­
quirement, since he can feed the output 
from the deck through the amplifier and 
thence to his other tape recorder and dub 
from one tape to another very simply. As 
the 262-D is priced under $100, the addi­
tional investment should not canse too 
much of a strain on the pocketbook. In any 
case, such a user may be sure tha t the 
quality of the deck is not likely to be 
lower than that of any other machine he 
may have. In addition, the simplicity of 
the 262-D makes it easy for anyone to use. 

M-26 

TANDBERC MODEL 6 RECHECK 
As indicated in the footnote at the end 

of the Tandberg Model 6 PROFILE in the 
November issue, there was some reason to 
believe t hat the later shipments of this 
model had been corrected as to the low­
frequency response, since in the unit tested 
there was a noticeable dip in response be­
tween 50 and 70 cps at 7% ips. Another 
unit from a later production rUIl was 
tested and in this case the bass perform­
ance turned out to be virtually irreproach­
able. The following table shows the meas­
ured record-playback response on each 
channel at 71h ips between 40 and 200 cps, 
referred to 1000 cps as 0 db. 

Frequency Left Right 
channel channe l cps db db 

40 0.0 - 2.0 
50 0.0 - 1.5 
60 -1.5 -2.5 
70 -1. 5 -2.5 
80 -1.0 -1 .5 
90 - 1.0 - 1.0 

100 - 1.5 -1 .5 
125 - 1.0 - 0.5 
150 0.0 0.5 
200 1.0 0.0 
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IF YOU ARE MOVINC 

Please notify our ·Circulation Departme nt 
at least 5 weeks in advance. The Pos t Office 
does not forward magaz ines sent to wrong 
destinations unless you pay additional post. 
age, and we can NOT duplicate copies sent 
to you once. To Slave yourself, us, and the 
Post Office a headache. won't you pleas. 
cooperate? When notifying us, please give 
you r old address a nd your new addres • • 

Circulation Department 
RADIO MACAZINES, INC. 

P. O. Box 629. Mineola, N. Y. 
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LOOK FOR THE SEAL OF SAFETY 
ON EVERY i>l/ot-INSTRUMENT 

The 'Underwriters Laboratory seal has long been a familiar and reassuring sight to 

purchasers of electrical appliances. In the high fidelity field, ONLY PILOT 

has adopted . UL regulations as standard manufacturing procedure. Why this 

added safety factor? Because, you have the right to expe~t complete safety from fire 

or shock hazard when you, or any member of your family~ operate a music 

reproducing system. The UL seal on your in- strument means 

that the heat producing elements in your console are free from fire hazard-

that a Pilot component amplifier can be custom installed with confidence-that every 

wiring precaution has been taken to remove the danger of shock hazard. All these pre-

cautions add up to longer, safer operating life for your music system. 

Whether you're replacing or. adding to your present system, or consider-

ing your first system, remember: though it costs Pilot more to make-it 

costs you no more to own equipment that carries the UL seal 

-Pilot Components and "Component-Consoles" are safety engineered. 

P4-'Or RADIO CORPORATION, 36-34 36th STREET, LONG ISLAND CITY 1, NEW YORK 
FOUNDED 1919 
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PROS AND CONS FOR 
CHRISTMAS 
Mahler: Das Lied von der Erde . Dietrich 
Fischer-Dieskau, Murray Dickie; Ph ilha r­
monia, Kletzki. Angel 3 6078 (2) stereo 

The great "Song of the Earth" has been 
waiting around many a year for me to catch 
up with its beauties. CI.'hi s s uperb reco rding 
has brought the music finally to me, an ex­
perience that I knew I could have, but post­
poned in sheer anticipation, as one delays the 
first taste of a fine dessert. rye heard the 
music before--as far back as an ancient 78 
rpm recording, enormously heavy and ~ndless 
in the playing, but the piece seemed too big 
for me, too big for recording. I wa ited, for 
another day. Now, it has come. 

I won't argue with those who know the 
other famous versions, with tenor and con­
tralto--Kathleen Ferrier made one of them. 
I'm not bothered at all by the fact that this 
is the first recording to substitute a baritone 
for the contralto, as per Mahler's original a l­
ternative, even though tradition has become 
fixed upon the contralto version. I'll only say 
that this incredibly profound work, so 
strangely semi-oriental (based upon Chinese 
poems in German translation), is served su­
premely well by this whole team, led by 
Fischer-Dieskau in the finest, most perfectly 
suited singing I've ever heard from that 
splendid musician. It is exactly right for hi s 
earnest, eloquent, dignified vocal mien, his 
powerful emotional projection, the perfectly 
controlled melody of his voice, the wonder­
fully clear diction that speaks as well as sings. 

Murray Dickie, Scotch tenor from Vienna. 
is good, but has a subordinate role. The great 
Mahler orchestra, the Philharmonic under 
Kletski, is unbelievably alive and expressive, 
recorded in sound that is so alarmingly real 
and present that it borders on the surrealistic. 
A great experience, listening to this with the 
fine booklet of texts in hand, each song illus­
trated by a reproduction from ancient China. 

Mahler: Symphony No. 4 . N.Y. Philha r­
mon ic, Be rnstein ; Ra ri Grist, sopr. 

Columbia MS 6152 stereo 
(mono: Ml 5485) 

Mahler's 100th birthday was last summer 
and this recording is part of the Mahler com­
memoration. as staged in a festival by the 
orchestra which Mahler himself conducted 
back in 1910 and 1911. (He had guest-con­
ducted it befo re that.) 

As Bernstein himself says, most true musi­
cians are Mahler fans. In that case, I rate as 
a musi ci }ltl. fOl" I've lon ,go fi g ured 1\1nhler as 
one of the real geniuses of music, faults and 
virtues taken alike. Today, we find his more 
modestly proportioned works easiest to take, 
and this symphony is decidedly one -of them 
-it's merely twice as long as a Haydn Sym­
phony and about average for Beethoven's size. 
No huge choruses, a moderately big or chest"a 
and only one vocal solo, the child-like soprano 
folk tune s inger of the last movement. 

Bernstein's concept of this music is quite 
strikingly unlike that which we've come to 
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accept as a present-day standard, the Bruno 
Walter approach. Oddly, it is Walter who 
achieves the greatest intenSity, the highest 
tension and seriousness; but this we can un­
derstand, Mahler being the great influence in 
Walter's long life. Bernstein 's Mahler is more 
eloquent, but in a less intense way. Much of 
it is as lovely as Mahler can be--with his 
gorgeously transparent orchestration, an or­
chestra of exalted solo VOices, with his lilting 
slow waltzes, unforgettably tuneful. Bu t 
oddly, the lack of tension tends to make for 
a very slightly coarser effect; under Bruno 
Walter, Mahler always transcends. but here 
there is an occasional hint of corniness, of 
over-ripeness. Very minor, and many listeners 
will like it the better, disagreeing with me. 

Columbia's newly imaginative recording 
does wonders for Mahler's inner textures, and 
I have only two technica l cat'pings: louder 
cl imaxes seem unduly compressed relative to 
softer passages (the soft parts are brought 
forward , actually l. and the solo violin seems 
to me too close and loud for musical balance. 
It's about three feet away-I wouldn't mind 
ten feet, spealdng purely imaginatively; but 
this is too close even for recorded sound. 

Miss Reri Grist is a typically Bernsteinian 
choice for the soprano solo, suggesting a mus i­
cal comedy voice out of one of Bernstein's 
own hits. A novel effect, but on t he whole 
quite good, as per the deliberately child-like 
intend of Mahler's writing. She seems to have 
been played down deliberately on the record 
jacket- they don't even lis t her name. They 
should. 

Debussy: The Ma rtyrdom of St. Sebastia n. 
Vera Zorina, narr., Gu edon, Wh itmo re, 
Moechel, Phila . Orch. Chorus, Mus. Arts 
Soc. Chorus, Phil o, Orch., O rma ndy. 

Colu mbia M2S 609 stereo 
This major Debussy work, virtually un­

known here before the war, has had a surpris­
ing number of recordings, nn all-French ver­
sion, a Swiss version (Ansermet), recordings 
from Boston, Oklahoma City and, now, Phila­
delphia. It is an immense undertaking if done 
reasonably complete, even without the huge 
complexities of the original ballet-pageant­
mystery-play stage -production; three sopranos, 
a narrator speaking against music, a large 
chorus and large orchestra are involved and 
for even a minimum continuity four record 
~ides barely suffice. Shorter versions, with no 
na rration or truncated short bits, grievously 
miss the impact of the whole work, which is 
d rama incarnate. 

The piece is wierdly polyglot in both lan­
guage and style--the story is of a Christiall 
martyr but the poet, d'Annunzio, was Italian 
though he wrote in mystical French; the com­
poser, suposedly an athiest, fell head over 
heels for this enormously mystical, masochiS­
tic, blood-drenched pagan-Christian symbolism 
- ·and the Catholic church put the whole 
th ' ng on the Index two weeks before the first 
pHformance. It is, indeed, a fascinating, al­
mos t borrify in O' wor1\: ca l'rdn " l'eli t'J' iollS SYU1-
bolism to such an 'extreme "that" even ' the 
church itself could not approve; taken on its 
own sheer impact it can be extraordinarily 
mO\' ing even though the "story line" be ut­
terly alien to most of us. There is something 
more profound-call it "psychological" if you 
will-that hits almost any listener of what-

eyer conviction. The work is a monument, per­
baps, to that martyrdom that is in almost 
eyery one of us, somewhere, latently. 

Needless to say performance impact is con­
ditioned very strongly by the feeling of par­
ticipation that can be summoned up by the 
performers. The Ansermet Swiss version is 
convincing but not very moving; the French 
recording (London-Ducretet-Thompson), on 
the other hand, is almost unbearably poignant, 
so powerful that I almost shudder to think 
of hearing it through again. 

It must be expected that this Philadelphia 
portrayal will be too healthy for such an emo­
tional display and ill fact it is. Vera Zorina 
is an effective lady ham, expert in the Helen 
Hayes manner , her French probably as good 
as d'Annunzio's was. She overdoes, she is too 
literally emotional, and I found her near­
banal, especially in the dreac1ful "death" 
clima:\:. The chorus sings movingly but with 
an American healthiness-not nearly neu­
rotic enough. Ormandy the accomplished show­
man, turns out the \' ery same thing from his 
solidly competent orchestra. 

Healthily expressive, openly emotionlil but 
not really mystical-nor can more be asked. 
There are limits, I think, to the amount of 
"acting" we can expect in our interpretations 
of art from other t imes, other places, out of 
other attitudes towards life than our own. 
We can go far, and do, with imagination. 
But an emotional mass-work like this, I sus­
pect can only be done by those most closely 
iden t ified with its background. Try the French 
recording (if you can get it) and you'll agree 
with me. 

Wag ne r: Great Scenes from "Tann­
hauser" a nd " Gotterda mmerung." Eliza­
beth GrU mmer, Gottl ob Frick; Orch. a nd 
Chorus German Sta te Ope ra, Konwit­
schny. Angel S 35844 ste reo 

Since Wagner operas are long and do con­
tain la rge, wobbly voices, there has always 
been a demand for excerpts, voiceless and com­
pact both in concert and on records. The fa­
miliar entries go merrily along today as be­
fore--"Meistersinger" P7'el1tde, "Siegfried" 
Rhine Jom'n ey and so on. But the unbroken 
length of the LP record, plus the newly effec­
tive techniques of vocal recording, make fo r 
new excerpt possibilities. An imaginative re­
cording company can now do wonderful things 
with Wagner, and here is a fine sample. 

Each of these sides is devoted to an u n­
broken stretch out of two very different 
operas. The "Gotterdammerung" side is ultra­
serious, ominous, with men's voices: H agen 
ruminates, before the coming fall of the Gods, 
then summons his warlike henchmen with 
savage cries-a typically Wagnerian scene, 
marvellously done here. On the reverse of the 
record, tbe gentler, more graceful early music 
of "Tannh1i.user" takes us with Elizabeth 
through the fam ilia r " Dich. tem'e Halle," t hen 
011 to the welcoming of the contestants for the 
big Sing/est-another Wagner specialty. Both 
record sides a re performed with tremendous 
7-est and enthUSiasm, the vast basso voice of 
Frick overporweringly real, the gentle and 
high ly mu 'ical persuasiveness of Grlimmer 
easily making up for a relatively middle-grade 
vocal organ. Seldom has the orchestral por­
tion of a Wagner scene been so alive as bere 
- the "Tannhauser" introduction fairly shines 
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with joy. A terrific record and it could be an 
eye-opener to those who thin l, Wagner is best 
without voices. 

Reiner Conducts Wagner. Chicago Sym­
phony, Reiner. 

RCA Victor LSC 2441 stereo 

Wagner: Overtures from "Die Meister­
singer," "The Flying Dutchman"; Prelude 
and Good Friday Spell from "Parisfal." 
Columbia Symphony, Bruno Walter. 

Columbia MS 6149 stereo 
(mono: ML 5482 ) 

Our two big companies here enter the com­
petition for the Wagner warhorse market, each 
featuring a group of familiar instrumental 
items. Both records have the "Meistersinger" 
O'vert'1we, with significant differences both in 
the musical approach and that of the record­
ing engineers. 

Reiner's Wagner is all drive and power, 
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relentlessly pushing fo rward, disciplined in 
detail but seldom relaxed. It is surely effective 
Wagner. though not particularly in the spirit 
of the stage operas-which hardly plunge 
forward in any driving sort of way, even in 
the most modern productions! Nevertheless, 
Reiner is on legitimate ground, since these 
are excerpts and recorded, with nary a stage 
in sight. In addition to the Ove L·ture (more 
properly the Prelude) , he completes a full 
side of "Meistersiuger" with the Act III Pre­
lude. Dance of the Apprentices, PL'ocession of 
the Meisters ingers, all famil iar excerpts; the 
second side offers the familiar "Siegfried" 
Rhine Joul'lley and Funeral Music. Not exactly 
an original sort of program and perilously 
close to the potboiler category, though the 
playing is too good for that. 

Bruno Walter's excerpts are not more origi­
nal, but his playing has greater conviction 
and faith, reflects more closely the traditional 
sense of the operas- he was, after all, an 
opera conductor from the very beginning. His 
two overtures are on one side ; the familiar 
P"ellide and Good F1iday Spell from "Parsi-

fal" fill s the other. For the lmowledgeable 
Wagner listener, Walter's grasp of the music 
is bound to be more satisfying than the non­
traditional drive of the Reiner way and this 
even though in direct comparison the Reiner 
players are more accurate, better disciplined 
than the Walter ensemble of Hollywood play­
ers. 

The recordings are interesting technically. 
With a relatively advanced sort of close-to 
pickup, emphasizing the brass, Colnmbia gets 
more impact, more seeming VOlume, than RCA 
does with a more distant overall piclmp. Ac­
tually, the RCA record hits higher peaks via 
a meter; but it sounds less loud, the details 
a re less vivid, the overall impact somewhat 
dull. Literally speaking RCA is nearer to a 
normal stage balance and hence more "au­
thentic"-yet Columbia walks away with the 
illusical prize for effectiveness in terms of 
recorded sound itself. An important moral 
can be drawn, if you wish; but better listen 
to both first. 

Verdi: Requiem Mass. Vartenissian, Cos­
sotto, Fernandi, Christoff, Orch . and 
Chorus of the Rome Opera, Serafin. 

Capitol SGBR 7227 (2) stereo 
The soprano's name is Armenian, the basso's 

is Russian (and he Sings a marvelous Boris 
Goudonoff), bu t this is tbe very essence of a 
present-day Italian performance, just the 
same. 

H l'eflects a passionate understanding of 
the Verdi intention, even if the soprano flats 
and so does tbe tenor, the chorus wobbles like 
a barrage of wou ld-be soloists (which is prob· 
ably exactly what it is) and the drama some­
times gets positively maudlin. It should, in a 
manner of speal'ing. 

Yes, Verdi 's Requiem, us hns orten been 
said, is really an Italian opera. In its ex­
preSSion, it is just that-hence the histrionics, 
the all-out sobbing sentiment! What really 
interests me, thongh, is that we have in this 
IlIltsio not the Italian opera idiom at all, but 
the Romantic church tradition straight out 
of Mozart and Berlioz, who wrote two other 
famous Requiems. The music itself is clearly 
related to these, and no doubt at all about it. 
But the point so well achieved in this record­
~ng is a clincher-the spirit, tbe erop"essioll, 
LS out of the Verdi opera. 

Sing it like Berlioz, like Mozart, and it falls 
flat into acres of corn mush. Add the genuine 
glycerine tears, larger than life, and you 
really have something! Try it and heal' for 
yourself. 

Beethoven: Symphony No.4; Overture 
"Consecration of the House." Philhar­
monic Orch ., Klemperer. 

Angel S 35661 ste reo 
After I had finished raving over this mar­

velous performance of the always-difficult 
Fourth, I looked back and found what I had 
said of one of the first in the Klemperer 
series, the Seventh, done back in the mono 
days for Angel. I raved then, too, quite con­
Sistently. It is a pleasure, thus, to be able to 
recommend the Klemperer series in the very 
highest musical terms. This elderly conductor, 
who went through many years of a sort of 
fanatiCism, emerged into a relaxed twiligbt 
g low of elder statesmanship that produced 
some of the finest, most natural, easy alive 
Beethoven we've heard for many year's . 

The orchestra, of course, is one of the 
world's best and the Angel stereo in this more 
recent recording is a lso superb for Beethoven. 
Can I say any more? (See also Symphony No. 
2, Angel S 35658) 

Beethoven: The Nine Symphonies. london 
Symphony, Krips. (In the Ninth: Vyvya n, 
Carter, Petrak, Bell, BBC Cho rus ). 

Everest SDBR 3065/ 8 (8) stereo 
Here's the life-wor1, in the symphonic form 

of a great composer and , in his bonor. I should 
take at least three or four years to evaluate 
the recording! In lieu of an instant review 
I've merely been able to play two Symphonies: 
so far, to get an idea of the lay of the musical 
land in this major enterprise from Everest. 

Krips is a distinguished and well known 
conductor and his orchestral and vocal forces 
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are im portan tones. 'l'he recol'ding is big, 
resonant, tops in sound quality. Rated within 
a fairly high-echelon area, then, I must say 
that I'm not enthusiastic about the Krips 
Beethoven-so far. 

Krips writes his own program notes here, 
and in them mentions his thirty years' ex­
perience in perfecting these Beethoven in ter­
pretations. With all due respect, I still am 
not happy. There is a hard, obstinate "beat," 
in the two I have tried (the First and 
II'oul'th), that for my ear lacks plasticity, 
tends to haul the musicians along willy-nilly. 
The conductor must lead, of course, Bu this 
job, I'd say, is always to lead his men to the 
music, to allow the mus ic itself free enough 
play for its own best expression within the 
ensemble. The impression I have here is that 
somehow, Krips misses this vital function. 
He forces the musical details into hi s own 
rigid tempo. 

Yes-I know this sounds dreadfully vague 
as an indictment; but to make it more posi­
tive I should have to play you the record it­
self. Not very feasible, right here, is it? So 
you must ponder my suggestion with grains 
of mnsical salt and, perhaps, try for yourself. 
III all other l'espects, including handsome get­
up and a good-Iooldng booldet, Everest does a 
superb job. 

Haydn: The Salomon Symphonies, Vol. 2 
(Symphonies 99-104). Royal Philhar­
monic, Beecham. 

Capitol SGCR 7198 (3) stereo 

The second volume of the late symphonies 
completes Sir Thomas' stereo Haydn legacy, 
redoing many of the works he recorded before 
in mono and back in the 78 days. I learned 
about Haydn from Sir Thomas, still own a 
number of the old prewar 78 albums of these 
very works, outstanding classics of their day. 

The Beecham Haydn is both highly authori­
tative and quite old-fashioned, by our rapidly 
changing standards. The orchestra is rela­
tively large-the same as it has always been 
with him; but smaller ensembles are now in­
creasingly common. The style is as it has al­
ways been with him, urbane, serious with a 
gentle touch of comedy (very much in Haydn's 
own image ), the minuets on the portly side, 
the whole done in a relaxed manner that belies 
the impeccable discipline of detail, the won­
derfully careful shaping of every idea for 
musical impact. 

Don't forget t hat Beecham was once a pio­
neer Haydn-restorer , almost the first to return 
him to full concert dignity and repute. It was 
with these slightly mannered but wonderfully 
gracefu l performances that he did the trick. 
They'll last as splendid examples, within a 
style and a period no longer with us. 

Handel: L'Aliegro ed II Penseroso. Adele 
Addison, John McCollum, John Reardon; 
Albert Fuller, harps., Orch. and Chorus, 
Frederic Waldman. 

Decca DXSA 7165 (2) stereo 
Decca, a t least in its classical department, 

is mainly an importing agency (Deutsche 
Grammophon) but every so often the company 
real'S back and does a domestic specta cula r. 
This one is a dilly, a '-fine successor to such as 
the "Play of Daniel" awhile bacl<. It is well 
done throughout, music, recording and decor. 
It's not often that a New York presentat ion 
or thi s sort of music can compete with the 
more knowledgeable recordings we get from 
Eu rope, bu t this one does, with ea se, 

The worl' is a long series of alterna ting 
urias divided dually, between a t enor and so­
prano (and occasionally a baritone), and be­
tween Milton's two opposite mood-characters, 
who might in English be called Mirth and 
Melaricholy. The soprano sings mostly the 
blues ; the two men handle a large part of the 
gayety. Milton's famous original, out of the 
1630's, kept these moods separate; Handel, 
in 1740, wisely combined them in alternation, 
for the desired mUSical variety. The many 
aspects of sadness and levity. both good and 
bad on each side, are profusely and refreSh­
ingly explored, a Idnd of debate in poetry on 
Milton's part and in the sheerest musical 
beauty on Handel's, Just one lovely aria after 
another. 

The star of the performance is Adele Add i-
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- son, who sings the very, high soprano music 
with the purest intonation and accurary, but 
Frederic Waldman. Viennese by birth, is a 
sympathetic, knowing conductor who supports 
his singers with a plastic and musical en­
semble accompaniment. 

The album is issued with the aid of the 
Metropolitan Museum, where the work was 
performed. The decorative cover and booklet, 
with good notes by the Museum's Emanuel 
Winternitz, feature William Blake, blue and 
gold on the outside and- an innovation­
black and white prints on each of the three 
white paper record sleeves. Very attractive, 
and congrats to a ll, including the Museum. 

Handel: Acis and Galatea. Joan Suther­
land, Peter Pears et aI., St. Anthony Sing­
ers, Philomusica of London, Boult. 

L'Oiseau-Lyre SOL 60011/12 stereo 
The most popular of Handel's works in his 

own day, this was an early semi-staged piece, 
a pastoral "masque," not quite an opera nor 
yet an oratorio. It's one of those quaint clas­
sical stories of shepherds swains, gods, giants 
- the hairy Polyphemus wants the shep­
herdess and can't have her, so squashes her 
shepherd hoy with a rock; but she turns Acis 
into a brook .. . . the charm is not in the 

story but the musical · and imaginative decor 
as propounded by soloists and chorus. Some 
famous songs are included, such as 0 iluddilW 
than the Cherry; ·P.oly'phemus' blustering set­
piece, which is a baritone standby on many a 
recital program. 

A very British performance here, a proper 
chorus and ultra-British solo voices. If this 
annoys you, stay away; otherwise it's a very 
nice album of music. 

Bach: Brandenburg Concertos; Violin 
Concertos Nos. 1 and 2; Concerto for 
Two Violins. Rei nhold Barchet, Will Beh, 
vis ., Chamber Orch., Horenstein, Davis­
son. Vox Box No. 25 (3) mono 

This is one of Vox's omnibus collections, 
bringing together a flotilla of related record­
ings, economically spaced over long multiple 
record sides. This one is good. All of the Bach 
is well worth hearing and there are aspects of 
the recordings of quite unusual Interest. . 

I have always been partial to Horenstein's 
complete Brandenburg recordings-these are a 
re·do in top quality mono sound that's almost 
as good as stereo. Horenstein's Bach is pe­
culiarly masculine, brash, flamboyant, the 
details often characteristically rough and im-

patient" but the whole ell'ect strongly musical. 
In these Brandenburgs the idea of authenticity 
Is carried for the most part a bit beyond the 
'chaste, or the overly Romantic, authenticlsm 
practiced elsewhere. Here, for Instance, many 
of the solo instrumen ts-recorder, bassoon, 
oboe, even the violin in some instances-play 
virtually without vibrato as perhaps Bach 
intended. The First Concerto in particular 
displays this raw, vigorous antiquarianism, 
and those who enjoy old instruments strongly 
played will rejoice in the listening. It is a 
fine sound under Horenstein's alive direction, 
though an opinionated one, so to speak, with 
much bouncing staccato (a method of Bach 
playing frowned on by some) and not a few 
grotesque squeaks and squawks and notes out 
of tune. Doesn't matter, at least for my ear. 
I like it. I like anything that is musically 
strong. 

The concertos follow one another, in 
scrambled order (for timing purposes), with 
forthright and expressive directness, all of 
them highly colored as Bach would have 
wished, all quite au then tic. except Number 
Two, where some st range skullduggery occurs . 
The high trumpet (clarino), which usually 
sounds merely desperate--so high is the part 
and so difficult-here is wiry and complacent, 
full of little peeps and squeaks; · and never 
before have I heard the trumpet part played 
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Ho~ds each cone to extremely close tolerances in weight and rigidity; 
Patiently tests each speaker again and again, throughout production and 

after assembly, with most precise instruments, many of KLH design; 
And confidently offers each KLH loudspeaker system to your judgement. 

Research and Development Corp. Cambridg e, Massachusetts 
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in distinct octaves! Do I suspect the a id of 
a high clarinet, il la Toscanini? Hard to tell, 
'mid a ll the fracas, but something is fishy. 
Maybe the local trumpeter just couldn't take 
it. Few can. 

The three violin concerti are competently 
played il la Viennolse the double concerto 
(with Davisson conducting) a bit fuller and 
bouncier than the others. It's a 'good box, 
this, and more power to Vox for it. 

High Fidelity Brass/Ancient & Modern. 
(Buxtehude, Schein, Fux, Sh-ahan). Mem­
bers Vienna State Opera Orch., Sayard 
Stone. Westminster WST-14113 stereo 

Those familiar with the Westminster label 
(s ince 1950) will note evidence here of the 
new regime that took over the company 
awhile back-a surprisingly disorganized clut­
ter of information and layout on the jacket's 
back, an oddly scattered musical aim (high 
fidelity isn't enough to unify it), and the 
major effort on the record, the music of the 
18th century scholar Fux, split over the break 
between sides, though it could ha ve made a 
better impact with more direct emphasis. It 
isn' t even brass music-strings and wood­
winds of a standard Baroque orchestra, plus 
two trumpets. 

The a ll-brass material highlights some good 
pre-Bach work, from Buxtehude and Schein, 
plus a no isy, skillful, and windy modern opus 
by an American, Paul Shahan. There's also 
an odd bit of a concerto by the clarino ("Bach 
trumpet") player and authority, Johann Ernst 
Altenburg, who wrote it at a time when the 
clarino technique, natural ha rmonics without 
va lves, was already dead, back 150-pius years. 
Natch, it's played here on the valved trumpet. 

Buxtehude and Schein shine brightes t mu­
sically here, but Fux's orchestral suites (two) 
are historically more interesting. H e was a re­
nowned theorist of strict counterpOint, sup­
posedly the essence of Palestrina's "pure" 
church s tyle; his principles and his rules 
are still used today-I studied them-as they 
were by Beethoven and many another master. 
His book was called "Gradus ad Parnassum" 
and you can get it in any music store right 
now, a couple of centuries later. 

As a composer, Fux writes conservatively 
in the coutemporary style of his day (1707), 
sounding slightly pre-Bach, post-Purcell, as we 
hea r him, The music is fluent but decidedly of 
an academic sort-that is, it is complex, 
cerebral , melodically and harmonica lly clumsy 
and unfocussed, even ambiguous, especially in 
harmonic rhythm. This is no more than 
pleasant 1707 musical gobbledegool< or Wash­
ingtonese, and musicians who have sweated 
hours over Fux's rules for coun terpoint will 
be very happy. Sweet revenge! Like so many 
big theorists (Rameau not Included), this one 
couldn't practice what he preached. But others 
could, and still do. 

CHOST VOICES 

Dylan Thomas Reading "Quite Early One 
Morning" and Other Memories. 

Caedmon TC 1132 
Will Dylan Thomas' ghost-voice never 

cease? It is uncanny to hear him once again 
rise from the grave wtih something "new" 
a nd not previously heard over here (these are 
culled from BBC files) --especially at such 
length as this: two whole sides of the very 
best Thomas story material, and in good 
sound, too. This is as important as any 
Thomas record so far issued, and must repre­
sent a considerable triumph for Caedmon . 

All of Thomas's prose-poetry stories are 
the one basic tale, a day out of his childhood 
in Wales. We had It in A Ohild' s Ohl'istmas 
and Under M i lk Wood; we have It here to 
perfection no less than four times, including 
two delightful specialties, A Visit to (}randpa, 
who is charmingly balmy, and Holiday 
Memor y , concerning a day at a Welch beach 
and amusement park. The reading is as hyp- ' 
notic as ever, the images flow so fast and 
thick that your imagination is set gasping­
you can play these a hunored times with 
pleasure. 

The earliest is from 1946 (the others 1952 
and 1953) and you can hear, startlingly, the 

(Continued on page 81) 

AUDIO • DECEMBER, 1960 

UALITY SOARS TO NEW HEIGHTS ... 

THE HPROFESSIONAL QUALITY" 9T! 
Now, the ceramic cartridge proved in independent A-B listening tests to 
perform as well as the highest-priced " professional" types. It's Sonotone's 
revolutionary new 9T. So superior, you can expect faithful reproduction 
from the most robust musical passages to the most subtle overtones. 
Sonotone's new 9T series stereo cartridge: 

GUARANTEES performance equal to car­
tridges costing up to 3 times as much­
as proven in A-8 listening tests. 

GUARANTEES highest compliance - al­
lows major reduction of tracking force. 

GUARANTEES more than adequate chan­
nel separation. 

GUARANTEES crisp definition. 

GUARANTEES superior, more compact 
mechan ical design-including revolu-

tionary new needle design with instant 
"snap-in, snap-out" replacement needle 
feature and built-in jswel tip protector. 

ELIMINATES distortion - incredibly flat 
response of ± 1 db from 20 to 17,000 
cps-cuts listening fatigue. 

ELIMINATES dust pile -up-at recent 
trade show the 9T ran 4 straight hours, 
collected no dust. 
ELIMINATES most record groove noise 
or hiss-no " needle talk". 

Imagine, the 9T boasts all these "professional" features ... yet sells for 
less than half the price of the least expensive "professional " cartridge. 
Enjoy the finest stereo reproduction quality ever built into a ceramic 
cartridge . . . with Sonotone's great new 9T - unsurpassed for perform­
ance -and for value. 

LIST PRICE: I 9T-S , , $16.50 I 
(a.7-mil and 

3-mil sapphires) 

9T-S77 , ' , $16.50 
(Two a.7-mil 
Sapphires) 

9T-SD , , , $19.50 
(Sapphire· 
Diamond) 

Sonotone 
ELECTRONIC APPLI CATIO NS DI VISION, ELMSFORD, N. Y . DEPT. C26-, 20 

IN CA NADA , CO NTACT ATLAS RAD IO CORP ., LTD . , TORON TO 

BATTER IES ' CARTR IDGES ' SPEAKERS' TAPE HEADS' MIKES' ELECTR ONIC TUBES 
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CHARLES A. ROBERTSON ':' 

STEREO 
Duke Ellington: J he Nutc racker Suite 

Columbia CS8341 
Shorty Rogers: The Swingin' Nutcracker 

RCA Victor lSP2 11 0 
Just how t wo jazz versions of TchaiJwvsky's 

"Nutcracl(er Suite" h appen to appea l' s imul­
t an eous ly is a ques; ion best a nswered hy 
pointing to tbe enormous popu lari ty of t h l' 
New York City Ballet revival of the complete 
work. A permanent fixture of t he Christma s 
season in Manhattan, the production also has 
toured widely a nd traveled across t he nation 
via television. Many yo ungsters receive a 
painless introduction to the world of ballet 
and classical music at the anllual perfol'lll­
ances. The themes a re now fam iliar enough 
to be ripe for various in te rpreta tions. Both 
recordings offer di11'erent a pproaches to t be 
material and are likely to become p rescribc(] 
listening at a ll modern schools of dance. 

Tbe In ven tI ve sklll of the a rrangers in vol\'eu 
is snfficient, in either case, to preclnde tbe 
stigma attached to some attempts at swing­
ing the classics. In fact , Dnke Ellington was 
the first jazz writer to win t he admiration of 
serious composers, and it was not accom­
plished by overt copying of the classics. When 
his orchestr atio ns were compared fa vor a l".,· 
to Delius and Ravel by Constant Lambert, he 
was almost a s s urprised as the jazz writer~, 
some of whom have yet to fOI'gh'e him. R~­
gardless of any critical ed icts issued on t h is 
full-scale in'<'asion of t he romantic Russian's 
preCincts, a ll fa ithfui followers of E lli ngto ll 
are certa in to find much that is vital anlT 
arresting in his la test coUa borat"lon wit h Bill,\' 
Strayhorn . 

First of all , t he baud is back at fu ll st rength 
a nd ready to g rapple with the un usua l assign ­
ment of a complete album devoted to a com· 
poser other than t he leader himself . Sam 
\V oodyard is at his drum pos t again, a nd thl' 
t rombone section is bolstered by the retu rn 
of Lawrence Brown a n d Juan Tizol. ~ViJI i~ 
Cook, Andres Meringuito and Eddie Mullins 
join Ray Nance in the trumpet section. Aaron 
Bell, h aving left a lu crative freelance careeT·. 
takes on the impor tant role of bassist. Till' 
band now lacks littl e in the way of execu tion 
a nd ha ndles the tri cky section work with tell · 
ing effec t. 

The two arrangers alternate between clo"p 
a dherence to t he origina l score and more fe r ­
vId expressions of the band's personality. El­
lington depends greatly on individual solois1_. 
as al ways, and g ives them more f reedom tha n 
a ny ba llet master would a llow. However, t he 
parts are handed out with ca re a nd t he 
th emes a r e always recogniza ble. Se"eral duet_ 
which pall' off members of the sax section n r~ 
wholly deligh tfnl in stereo. Paul Gonsalves is 
the surprise of the sessioa, playing tenor sax 
with a strictly legitimate tone when teamed 
with clarinetist J immy Ha milton on Oldnese 
Dance. Rnssell Procope whips out a bamhoo 
whistle on A.-abian Dance. If Peter Ilich had 
ever h eard two trombonists like Brown and 
Tizol, RV 3sion brass bands woul d sou nd quite 
a bit dil'l'erent today. 

* 732 The Parkway, Mamaroneck, N . Y. 
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Columbia's new studios in Los Angeles were 
quite possibly used on the date, which would 
expla in an anxiety to ensure adequate bass. 
This is one stereo recording that may require 
1'011011' on bass notes . 

Shorty Roger s t akes more liberties with t h e 
score and tbemes frequently turn up in unex­
pected places. The West Coast trumpeter em­
ploys a la rge fo rce of Hollywood stndio mu­
s icia ns, complementing i t with a sax quintet 
conSisting of Bill Holman, Richie Kamuca, 
Bill Per ldns, Bill Hood, and Harold Land. 
The qni n tet, in part or as an ensemble, ab­
sorbs a la rge portion of solo space a nd is di s­
tributed with terpsichorean l icense in stereo. 
A novel idea oa the part of the arranger , but 
eng ineer Al Schmitt deserves much credi t for 
carryiag it 011' successfully. 

All three arrangers took a hand in thinking 
np new titles for the various dances an d one 
of Shorty's creations is Pass The Duke. El­
lington and Strayhorn are reputedly at work 
on Grieg's "Peer Gynt Snite." Has anyone 
told Mr. Rogers? More compar isons are in 
order. 

Shelly Manne & His Men At The Black 
Hawk, Vol. 1 and 2 

Contemporary 57577-78 

Something in t he atmosphere of San Fran ­
cisco nndoubtedly encourages musician s to be 
creative and expan sive at the same time. Al­
t hough few drummers have as extensive a 
recorded history, Shelly Manne was first r e­
corded on location at Tbe Black Hawk as 
recently as September, 1959, jnst a month 
before Cannonball Adderley arrived at a rival 
club. Man ne's quintet helped the town pre­
pa re for t he engagement which produ ced Riv­
erside's °Tbis Hel'e" album, released se \Ter al 
mon t hs ago. T he late arrival of t he Manne 
effor t is probably due to the difficulty of de· 
cid ing how to handle the la rge amount o( 
material taped on th"ee successive n igh ts. 

Con tem pora ry's Lester Koen ig, who had 
planned on only one LP, agreed with t he 
leader that nothing less t han four would do. 
Their reasons become clear, once t he two at 
hand are examined, as all but one of the five 
tunes runs abont twelve minutes or more. 
Such uned ited largesse is impressive even in 
these days of inflated perfo rmances. A high 
level is main tained thronghont, however, and 
no one is likely to wal k away from t his repast 
unsatisfied. Even the confirmed jazz fan will 
find more than can be con sumed at on e sittIng. 

Previous Manne g l'OUpS were noted for a 
willingness to atta ck compoSitions by jazz 
composers. The idea at t he club was to achie'<'e 
the spon taneity not always found in a studio 
a nd the soloists wel'e given com plete freedom. 
The presence of a r eceptive aud ience may have 
helped, bnt a g reat deal of incentive comes 
from the leader, who fo llows up his Instruc­
tions with the sort of drumming that impels 
a soloist to tal{e a nother chorus. T he only 
limitations on solo space a re those he places 
on his own, wit h a rem a rk for t he benefi t of 
people who demand more evidence of his 
prowess: " I feel that if they listen to me in 
the band they'll see what I'm trying to do 
a nrl that will be proof enough. 

"I feel that what a drummer shou ld add to 

the band Is texture; whether he is leader or 
sideman. n drummer should give the horns t he 
support, the sound, t h e sort of Bound t h ey 
n eed to have in order to say what t hey have 
to say. He should be able to hear t he chords 
in advance and know what the front line is 
going to play next and anticipate it and gi'-e 
them the sort of sound t hey n eed to build 
their ideas. 

"It isn't how l oud and fast you can play 
that coun ts; it's what you've got to say. For 
me techniqne is nothing for its own sake. For 
me the hands a r e nothing un iess they are a n 
extension of the heart." 

The mos t significan t factor about the group 
is that the best elements of West Coast and 
East Coast jazz a re combined, even to the 
poin t of presagin~ the Add~rley brothers ' 
visit on Frank Rosolino's Blue Danie l, a blues 
waltz brimming over with gospelizing soul. 
Richie Kamuca, no rmally a dulcet-toned tenor 
play er. broadens his style to cope with Benny 
Golson' s Step Lightly. Joe Gordon has dem: 
strated an abili ty to fit in anywhe re and his 
t rum pet solo is warmly lyr ical on Smnme,·­
time. Pianist Victor Feldman worl,s well with 
bassist Monte Budwig, and is highly inveatlve 
on Tadd Dameron's Our Delig/lt, and Poin­
ciana .. Alsa investigated are W I/a.t's New, and 
Charlie Mariano's Vantp's Blues. The s tereo 
placement by Howard Hol7.er is jnst r ight fot' 
the club setting. 

Dow n South Summit Meeting 
World Pacific 1296 

This may not be the firs t mee ting of fo ul' 
blues singers in a studio, but never before 
have the tape machines r ema ined on while so 
many Informal choruses commenting on the 
blnes were swapped back and fo r th. It a ll 
happened last July in Los Angeles where 
Sonny Terry, Brown ie McGhee, and Big Joe 
Williams were filling engagements at The As h 
Grove. An in vitation to the University of 
California's ann ual folk festival brough t 
Ligbtnin' H opkins to town and in to the wel­
coming arms of McGhee, who eighteen years 
ago urged him to leave Houston by sending 
a recorded L ette,' To L i ght,,;,,' Hopkins. Ar­
rangements were made for the gr onp to au­
dition fo r World Paci fi c with bassist Jimmy 
Bond. The date tu rn ed into a revea ling fo ul'­
way conversation on snch subjects as Ain' t 
Nothin' Like Whisky, a nd Wil1Wtin Frail! 
Ooast To Ooast. 

Big Joe Williams hails from St. Louis and 
once recorded with nine-string g nitar along­
side Leroy Carr, whose verses he uses to open 
Penitentiary Blltes. He should not be con­
fused with Count Basie's vocalist, bu t it is 
hoped that t h e curr ent blues r evival will see 
him represented on LP's of his own. After 
exchanging greetings with McGhee on First 
Meeting, Hopl<i ns sings alone on How Long 
II ave It B een S';"ce You Been H ante. While 
the vocal so rties are noncompetitive, evidently 
all three gnitarists feel placed on their mettle. 
Their solos a nd r espon ses to Terry's fl ights 
on harn1onica, from various stereo vantngc 
points, a re magnificent. 

Peter Appleyard: Percu ssive Jazz 
Audio Fidelity DFS7002 

When inst ruments wandered fro m channel 
to cha:nnel during the early days of stereo, 
enginee rs r each ed for t he aspirin bottle a nd 
wen t back to work on a cure for the problem. 
Eventually the disease was brought under 
con trol, but t he patien t is still kick ing up. 
The public demand for new a nd more sen sa­
tional e11'ects seems insatia ble. It is no lon~er 
enough fo r a ping-pong shot to travel straigh t 
across the board. The skilled player must reo 
t u en t he ball by means of an nnder-the-table 
bounce or a tricky carom off th e studio back­
wall. Depending u pon th e g round rules in 
force a t the time, sidewalls and ce iling also 
may be brought Into the game. Instead of 
marching in orderly fash ion ac ross the stag~. 
livestock may enter from various pOints In 
t he r ear and chal.'ge in any direction required 
by t he script . 

Afte r stressing the curtain of sonnd tech­
nique f rom t he start, Sid Frey is now out to 
show that he can doctor stereo with the best 
of them. Sir Cooper packs an a bundance of 
percussive schemes into the arrangements, a nd 
anything not thonght of on paper was added 
by a good gronp of idea men in the stud io. 
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The soft spring rain and the new ADC-l Stereo Cartridge 

Some people have a special kind of sensltlvtty to the 
world around them. They respond in a special way to 
things they see, feel and hear. They experience beauty in 
sights of no beauty in themselves. They sense subtleties 
in sound that escape the insensitive ear. 

The new ADC-l miniature moving magnet cartridge 
is designed for the man with this kind of perceptiveness. 
Its performance is startling. You 'll sense the subtle 
differences immediately. Capable of floating on less than 

AUDIO • DECEMBER, 1960' 

1 gram of pressure, the ADC-l produces brilliant highs 
conspicuous by the lack of peaks. You hear thunderous 
10' I S, clean and well rounded. D istortion is reduced to 
a point where it is negligible. Unsuspected subtleties of 
timbre and tonal gradation are revealed. 

If you pride yourself in your ability to see, feel and 
hear what others often miss, then you've a treat waiting 
for you .... Ask your dealer to demonstrate the new 
ADC-l today. Audio Dynamics Corp. /1677 Cody Ave .. Ridgewood 27, N.Y. 
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The new Series 200 Model 312 has more per· 
formance capabilities than most multi· 
speaker systems. Its specially molded rigid 
cone is mounted between two highly com· 
pliant cloth suspensions (inner and outer) 
and can reproduce the lowest bass (down to 
28 cps) in either compact or large enclosures. 
Uniformly dispersed mid·range is provided 
by the patented Diffusicone. The center. 
mounted Sphericon has its own specially con· 
structed baffle to prevent acoustic interaction 
between tweeter and woofer. Perfect rigidity 
for the entire structure is assured by the 
award winning one·piece die·cast basket. Like 
all Series 200 speakers, it is designed for 
convenient mounting to front or rear of baf· 
fl~board. 13" dia. , 6 %" d. Built·in network 
and adjustable brilliance control. $73.00 net. 

Hear them both at your dealer's now. Ask him 
for our new catalog describing all University 
speakers and speaker systems. Or write Desk 
R·12, Univers ity Loudspeakers, Inc., 80 South 
Kensico Avenue. White Plains. N. Y. 

Ted Shadbolt earns credits for a dramatic 
Undecided. Outlines of the plots followed on 
each tune by engineer Ernest Oelrich are pro· 
vided in the liner notes. Any stndio system 
failing to deliver everything listed on the 
chart as expected is subject to corrective 
treatment. The audiofan who consistently 
hears more than the expected should, of 
course, go back to safe and sane, nndoctored 

. stereo. 
Peter Appleyard leads his fellow percus­

sionists on a merry chase, heading the pack 
on vibes or pummeling woodblocks and tim­
bales as the situation demands. Other spe­
cialists enlisted in the cause of contrapuntal 
dialogue are Eddie Costa, Phil Krauss, Bobby 
Rosengarden, and Buddy Weed. Doc Severin­
son 's driving trumpet is heard on The Man 
With The Golden Arm, while Phil Bodner's 
baritone sax throatily declares There Will 
Never Be Another You. Jackie Gleason's fa­
vorite piccolo player, Romeo Penque, intro­
duces Witchcraft, and Sam Most is flutist on 
Hat·le". Noctm·ne. As a result of carnage 
wrought on themes from Dragnet and Peter 
Gunn, the private eye business will never be 
the same again . 

Buddy Rich: Richcraft 
Mercury SR60136 

Assembling eighteen men in a studio for a 
big band, date can be a risky business, unless 
some compelling force exists to weld them 
together into an exciting and driving unit. 
Too many such affairs become desultory read· 
ings of the scores, regard les sof the amount 
of polish applied. Buddy Rich learned how to 
s trike responsive sparks from the most so· 
phisticated while drumming with Tommy Dor­
sey and Harry J ames. His own groups never 
lack initiative, and the current lot always 
sounds alive and kicking. The leader subordi­
nates his own solo activities to the cause of 
shepherding his charges, indulging in only one 
extended demonstration of the drummer's art 
on an Ernie Wilkins concoction called From 
'l. 'he Sticks. In addition to a ll the arrange' 
ments, Wilkins contributes the title tune, and 
Sweets Tooth, an opus for featured trumpeter 
Harry Edison. While the drums are always 
heard, they are never too fo rward, in stel'eo, 
when lending support on I Want A Little 
G-it'l, I nd-iaM', and Song OJ The I slU'lu/8. 

Jimmy Hamilton: Swing Low, Sweet Clari­
net Everest SOBR 1100 
Neal Hefti: Left And Right 

Columbia CS8316 

A sterling upper register and crystalline 
tone are the qualities which distinguish Jimmy 
Hamilton among clarinetists, and he shows 
them off with rare taste' and elegance on the 
first LP to bear his n ame. His concealed 
talent as arranger and composer are a lso re­
vealed, and the imaginative way he utilizes 
three baritone horns in the octet is bound to 
attract the attention of his peers. Besides 
being a resilient cushion for the smooth fly­
ing clarinet, their ensemble sound is pure de­
light and will cause a good stereo system to 
purr contentedly. Sam Woodyard's drums and· 
Aaron Bell's bass give a lmost physical sup­
port, so well a re they recorded. 

Although seven teen years have passed since 
Hamilton joined Duke Ellington, it seems 
like yesterday that he was spoken of as the 
youngster whose thin tone would never let 
him fill the shoes of Barney Bigard. Had he 
enjoyed recordings of this excellence from the 
star t , it would have taken less time to remove 
any doubts about his ability to stand on his 
own. In addition to playing three Ellington 
tunes, Hamilton further states his allegiance 
on two originals which speak the same lan­
guage, even though one bears orien tal over­
tones and the other moves to a Latin beat. 
Paul Gonzalves, Britt Woodman and John An­
derson share in the solos, while Jimmy Rowles 
is pianist. Hamilton's a ll-around performance 
and superb stereo make this wholly pleasur­
able listening. 

Neal Hefti keeps so busy as arranger and 
conductor these days that hi s trumpet seldom 
gets a real ou ting and is almost as under­
recorded with a small group as Hamil ton's 
clarinet. There is nothing serious in his ap­
proach to ten standards, and all repressions 
go out the window during his vocal outburst 
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011 AlexandetJ 8 Ragtime Band. Assisted by 
rhythm section, he engages in a stereo duel 
with an unidentified saxist, who looks like 
Teo Macero but Bounds like Georgie Auld. Up­
dated swing that will do a t a dancing party 
as a chanr;e from dixieland. 

Dakota Staton: Softly 
Capitol ST1427 

Cora Lee Day: My Crying Hour 
Roulette SR52048 

Both programs are designed for late evening 
listening and present singers with jazz lean­
Ings as they establish soft and sensitive 
moods. After laboring long and hard in quest 
of an individual style, Dakota Staton aban­
dons the mannerisms picked up along the way 
and sings naturally for a change. Perhaps it 
was Benny Carter, arranger and conductor on 
the date, who told her to just be herself. At 
least, she seems to be taldng the right direc­
tion on such tunes as SoUt"de, Old Folks, 
Body And So"l, and 1 Can't Get Started. 
Carter deploys flutes, French horns and harp . 
in front of strings grouped for best stereo 
effect, and his urbane settings never asl, the 
singer to force the issue. . 

Cora Lee Day will never be able to wear 
the title Lady because of the late Billie Hol­
liday's prior claim, but the vocal resemblance 
is marl,ed on her debut album. Only the sul­
try, white-gardeniaed aspects of the Holliday 
style a re attempted, however, and any deci­
sion must wait until she is heard on songs 
other than laments of love no longer requited 
that are nearly always sung at unvarying 
tempos. If attention was paid to the begin­
nings of her model's career, rather than the 
later years, more of her considerable prom­
ise might be realized. :Timmy :Tones conducts 
a small orchestra on several :Timmy Valentine 
arrangements, while other numbers find him 
on piano heading a septet. A good first effort, 
fine stereo and solos by Harry Edison, Illi­
nois J acquet, and Barry Galbraith mal,e the 
album worth investigating. 

Henry Mancini: High Time 
RCA Victor LSP2314 

If Peter Gunn and Mr. Lucky examined this 
latest product of their musical conductor, they 
would detect that the original movie sound­
track is not involved, nor is the background 
music billing quite accurate. They know from 
experience of 'Henry Mancini's lack of reti­
cence when his scores are allowed to stand 
apart. As composer of all the tunes of :Timmy 
Van Huesen's The Second Time At'olmd, Man­
cini is not a bit backward about transforming 
the lot into a . bright and lively dance set, just 
as he did with his television themes. The 
sleuths might also deduce f rom the titles that 
the film is about a coeducational institution, 
hence the presence of a vocal choir. But on 
sighting the name Fabian in the cast, two 
such discerning Investigators will avoid the 
original soundtrack recording IU{e the plague 
when It comes around. Even though disguised 
in collegiate clothes, most of the musicians 
will be familiar to Mancini fans, as is the 
excellent stereo of Victor engineers Al Schmitt 
and Ed Begley. 

Miriam Makeba with the Belafonte Folk 
Singers RCA Victor LSP2267 

The arrival of a young South African tribes­
woman In New York night clubs last season 
was an event newsworthy enough to attract 
feature writers from Time, Look, Newsweek, 
and other national magazines. Fortunately, 
the singing talent displayed outshone the sen­
sational aspects of a career that began in a 
barnstorming male vocal troupe called the 
Blacl, Manhattan Brothers, blossomed in a 
musical variety show and a lead role in a jazz 
opera based on the story of an African prize 
fighter, and eventually drew international at­
tention in "Come Back Africa," a semi-docu­
mentary film made in Johannesburg. Resulting 
articles devoted almost as much space paying 
homage to Miriam Makeba's lovely voice as 
they did to relating her unusual saga. Harry 
Belafonte, whose Folk Singers assist on her 
American recording debut, is now giving the 
twenty-seven-year-old singer the benefit of his 
advice, and she can afford to pick and choose 

(Continued on page 78) 
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('('REK-O-KUT''- ihe safest word you can say to your dealer 
For sixteen years, Rek-O-Kut has been synonymous with highest quality in 
turntables. As other brands have risen, fallen and even completely dis­
appeared, Rek-O-Kut has won consistent acclaim as the overwhelming 
choice in its fi eld. In performance ratings as well as engineering contribu­
tions to turntable design, Rek-O-Kut h as compiled a record unchallenged 
by any other turntable producer. Now, this tradition is again emphasized 
by the introduction of the N-34H STEREOTABLE ... a professional qual­
ity, two speed (33Y3 and 45 rpm) turntable. Quiet power is furnished by a 
Rek-O-Kut h ysteresis synchronous motor and an efficient new belt-drive 
system. Speeds can be changed even while the table is rotating, merely by 
pressing a lever. 

The N-34H is a symphony of crisp, clean lines accentuated by the unusual 
deck design. Mated with the new tapered base, the N-34H becomes one of 
the proudest and most beautiful components ever to grace a home music 
system. See it at your dealer's. 

N-34H STEREOTABLE only-$79.95 net. Shown with new Rek-O-Kut 
Micropoise Stereo Tonearm, Model S220, $29.95 net. Tapered base in hand •. 
rubbed, oiled walnut, $14.95. 

A NEW DIMENSION 
IN TURNTABLES-12%" X 19 11

-

DESIGNED TO FIT 
NARROW CABINETS 
AND BOOI(SHELVES! 

SPECIFICATIONS: Noise Level:-53db below average recording level; Wow and Flutter: 0.15% 
Drive: Nylon, neoprene-impregnated endless belt. 2-Speeds, 331/ 3 and 45 rpm. 

NOTE: COMING SOON . . . ANOTHER GREAT DEVELOPMENT . . . Rek-O-Kut AUTO-POISE-makes 
any Rek-O·Kut tonearm you buy now-fully automatic ................................................. 

~REK·O·KUT 
l~STEREOTABLES 

Rek-O-Kut Company. Inc .• Dept. A-12 
38-19 108th Street, Corona 68, N. Y. 
Please send me complete details on the • 
new N-34H STEREOTABLE: 
Name __________________________ __ 

Export: Morhan Exporting Corp., 458 Bway, N. Y. 13 
Canada: Atlas Radio, 50 Wingold Ave., Torpnto 19 Address ________________________ _ ...... 

City _____________ Zone __ State ___ • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
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-NEW 
• "Scotch" Bra nd T ape Clip. T he new 
"Scot ch " b,'and t a pe c li p is a plastic c li p 
t hat slips b etween the fl a n ges of tape 
r eels t o h old the loose ends of m agn e tic 
tape secu r e ly in p lace. The thimble-s ized 
produc t is b eing m er cha ndised in pa ck­
a ges of ten a t a r e ta il price of t hirt y -five 
cents . Molded of p olystyrene pla stic, the 
t..-ia ng ula r s haped accessory i s sturdy , yet 

fl exib le, a nd easily clips onto tape on r eels. 
All edges are tape r ed a nd s m oo th to pre­
ven t any possibili ty of scratching t h e t a pe. 
The c lip was desig n ed a s a s imple a nd 
q u ick m ean s of k eeping t a p e on either 
partia l or full r ee ls from t a ngling or un­
windin g du ring storage or s hipment. P ro­
d u ced in only one width, the c lip fits 
s t a nda rd v,. -i n . recordi ng t ape on any 
s ize r eels. Minnesot a Min ing a nd Ma nu­
facturing Com pa ny, 900 B us h Avenue, St. 
Paul , M inn . M-l 

• Pl"eatnp converts Cera.nlic System t o 
Magnetic. F or those w ho own a ster eo sys­
tem w h er ein the ca rtridge is of the cer a mic 
var-ie ty , the n ew Shure Preamplifier, Model 
M65, w i ll provide the extra voltag e "b oost" 
a nd equa liza tion n eeded to opera t e a mag­
netic cartridge with a n a mplifi er des ig n ed 
fo r a ce ra mic ca rtridge. The only r estric ­
t ion, becau se of h u m consider a tions, i s 
t hat the ch anger h ave a 4-pole m otor. 
T h e M6 5 can a lso b e u sed as a preampli­
fi er fo r tape playback heads w ith stand­
a rd audio amplifiers, a nd can be u sed 
withou t ci rcuit modification as a micro­
phone pream p lifier. A s ingle r otar y switch 

ena bles selection of a ny Ol1 e of the fo l­
lowing f unc tions : (1) Phono, ( 2) Special, 
fo r converting f r om cera mic to magnetic 
cartridges, (3) T a pe, and (4) Microphon e. 
The preamplifie r ha s its own power supp ly 
a nd oper a t es f r om a 117-volt, 60-cps power 
outle t . It h a s dua l inpu t a nd output jacl{s 
'Yh ich accept s t a ndard phone p lugs. Two 
st a ges of a mplifica tion a r e p rov ided in 
each cha nnel. In t he "specia l" f unction a 
m odified RlAA eq u a lization i s used to 
compensat e f or the equa liza tion gen eral ly 
present in com mer c ia l amplifier s. Sta nda rd 
RIAA equa liza tion is provided in t he 
"phono" f unction. NARTB equa liza tion is 
provided in the "ta pe" f unction. Shure 
~rothers, Inc., 222 H a rtrey A venue, Eva n s ­
Lon, I1l.n ois. M-2 

• Two-Wa y Speaker Syste-nl. Designed t o 
g ive m a xim um stereo effect from a b ook ­
shelf- ty pe s pea k er s ystem , the n ew P ermo­
ttux "Arpeggio" is a two-wa y s peal{er 
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PRODUCTS 
system conta ini ng a piston-type woofe r 
a nd a ha rd-coned tweeter. A built -in c r oss­
over n etwork div ides t he s ig na l into a p­
propriate segments f or ea ch speaker. F re­
quency ra nge is 50 to 15, 000 cps. P ow er 

ha ndling ca pa i> i li t y is 10 wa t t s, a nd vo ice 
coil impeda nce is 8 oh m s . The cab inets 
a r e h andsom ely styled to ma t ch a ny decor 
and a r e availa i>le in solid walnut, lini te 
g r a y, or brow n. The enclosure is 21-in. 
hig h, 14-ln. wide, a nd 10-ln. deep. P erm o­
fl ux Products Company, 41 01 San F erna ndo 
Roa d, Glen da le 4, Calif ornia . M-3 

• Equipment Furniture in Kit Form. 
Stereo f urni t u re in w a lnu t a nd teal{, w i th 
feat ures fo und only in t he m os t expen s ive 
f urniture, i s i> eing man ufac tured in kit 
fo rm by S ieler Desig n Products. B lendin g 
contempora ry design w it h t he cost-sav­
in g a dvan tage of t he k it , t he Ster eo Mod­
u le units may i>e pu rchased as s ing le 
cai> inets or a s a comple te stereo set. Con -

struc tion i s accomplis hed by in terlocldng 
mi t r es a nd m ortise joints r ath er tha n 
na ils. The us e of t his dou b le interlock 
m it r e makes t he fin iShed joint, a fter 
g luing, t he equal of t he factory-made un it. 
The par tition s t ha t divide the interior of 
t h e ca b ine t a r e m a de of walnut color ed 
wood la m ina t e a nd are m ortise-fit ted in to 
the cab inet. The m orti se g r ooves a r e a r­
ra nged to permit a va ri et y of in t ernal 
s pacings. The tambour door s of t he eq ui p­
ment cabinet roll back, disappearing in ­
s ide the cabinet like t h e cover of a 1'0 11 -
top desk . Si e ler Desig n Produc t s, EI 
Cerrito, Cali fornia . M-4 

• Garrard Autom atic Turnta.ble. Combh,­
ing a dy namically ba la n ced (counter ­
weigh t a djusted ) t on e a r m w ith a f ull y 
p rofessional t urntable, t he new Garrard 
'Type A Automatic Turntab le p rov ides a ll 
th e conven ience of a changer p lus t h e 
q ua li ty of a fine t u r n table a nd a rm . The 
T y pe A t u r n tab le p latter is cas t, weig h ted, 
and polis hed--over-a ll weight being 6 
pound s. The ta ble is cast of non-ferro us 
m e ta l to avoid introdu cing hum pick-up 
in to sensitive magnetic pickups. The tone 
a r m i s dy na mically ba la n ced, a nd is a d ­
justable by means of a s liding counter ­
weig h t . At t hi s poin t t he a rm is in g y r o­
scopic ha lnnce. T mcld ng for ce i s a d justed 

i>y means of a cali i> rated ga u ge on lhe 
s ide of t he a rm. U tilizing t he pusher-plat­
fo r m cha n g ing mech a nis m exclu s ive with 

Ga rra rd, the Type A operates as a [ ull y 
a utom atic cha nger w h en des ired . Litera­
t ure a n d s pecificat ions a r e availa b le f r om 
Gar rard D ivision, Britis h I n dus tries 
Corp., P ort Washingt on, N. Y. M-5 

• New Pickup Can T rack a.t Less Than 1 
Gram. A n ew s t er eo car tridge, m odel 
ADC- l , tha t can track a t less t han 1 g r a m 
has bee11 in t roduced i> y A udio Dyna mics . 
F eatu r ing extrem ely high lateral a n d 
v er t ical complia nce, 10 x 10- 0 cm / dy n e, it 
is said to r educe r ecord wear to a mi.ni -

mu m. T he low t r acldng fo r ce is a t tri i> u ted 
to the fact t ha t the dy na mic mass of t he 
m ovin g s ystem is s m a lle r t ha n a ny other 
cartridge n ow availab le. As a r esult t he 
resonan ce of t he moving system is of 
s m a ll magni tude a nd ha s a freq uency well 
a bove t hat to w hich t he human ear is 
sen sitive. T he stylus of t h e ADC-l i s 
easily rep laced w ithou t s pecia l tools; t h e 
ba s ic desig n ass ur es corr ect posi t ioning. 
W ith p rovis ion fo r m o unthlg on either 'h ­
i nch or 7/16 -inch cen ter s it can be u sed 
in v irt u a lly a ll t one a rms. Se nsitiv i ty of 
t he car tridge is 7 m illiv ol ts per channel 
p lus or minus 2 db at 100 0 cps a nd a ve­
locity of 5.5 cm/sec. F r eq uency r esp onse 
is w it hin ± 2 db from 10 t o 20,0 00 c ps . 
Channe l separation is 30 db fro m 50 to 
7000 cps. Stylus tip r a dius is 0.6 m ils . 
Audio Dynamics, 1677 Cod y Ave., H idg e­
wood 27, New York. M-6 

• N ew I'M Tuner Kit. E t ch ed c il'cui t de­
s ig n c la imed to be so inher ently 110n -c r iti ­
ca l that it can be completely a ligned with­
out test eq uipm ent is a f eatu re of th e 
new Dyna tune r j us t introduced by D y ­
na co, In c. Wi t h a sen si ti v ity of 4 mic r o-
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volts by I HFM s ta n dards (compa rab le 
with a b ou t 1 microvolt fo r 20 db of quiet­
ing) th is t uner should be sen sitive enou gh 
fo r a ll areas. Distortion level s a r e below 
0.1 per cen t with 100 p er cent modulation; 
a r esu lt of t h e broadband, brid ge-b a lanced 
d iscriminator. A novel construction f ea­
ture is the p la n etary drive system f or 
t he t uning capaci tor which e li minates the 
need to strin g d ia l co r d s . It is c la i m ed 
t hat precise a lignm el1t can be accom­
p lished by the u ser at a ny time, t he per­
f ormance can be maintai n e d at optim u m. 
The Dynatuner is availab le eithe r as a kit 
or factory wired. Literature is availab le 
f rom Dynaco, Inc., 3912 Powelton Ave., 
P hila de lphia 4, P a . M-7 

• Profe'ssiona l Quality Audio Mixer. A 
new line of mixer a mplifiers for u se by 
recording stu dios, broadcasters, a nd a udio­
fan s has just been developed by Oliver 
Berliner , well -kn own sound systems e11-
gin eer. The units are called Cu stoMixers 
becau se the user n eed on ly buy t h e spe­
cific p lug -in units he n eeds. A feature of 
both the 5-pos ition s il1g le -c ha nne l Cu sto­
Mixer an d the 4-posit ion two-c h a nne l 

s ter eoph onic version is the s tra ig h t - line 
volume control. Input and output imped­
ances are from 50 to 600 ohms plus high 
impedal1ce. Each output line ' boasts a n 
i llu mina ted VU meter with provision for 
stereo h ead phone monitoring a nd feed to 
external power a mplifiers. The lig htweight 
units contain a f u sed s ilicon -rectifier 
power s u pply. The 5 % x 19 inch panel h as 
a beige finish with white lettering and 
incorporates rep laceab le strips at each 
mixer posi tion. For f u rther details write 
to UltrAudio Products, Dept. P-I0, 7471 
Melrose Ave., L os A n geles 46, California. 

M -fi 

• Ma r a ntz 70-watt Amplifie·r . Providil1g 
either 70 w at t s in distributed l oad opera­
tion, or 40 w a tts in triode operation, the 
Marantz Model 9 power amplifi er is a 
h ighly stable unit w hic h is exceptionally 
well s uited for u se with e lectros t atic loud­
s peakers. Featu ring instant selecion of 
t h e 70-watt distributed load or 40-watt 

triode option s , the Model 9 a l so provides 
front panel access to all contr ols a nd a d ­
iustments. A lso of inter es t is the fact 
that the bias a dju stments, a lthough ac­
cessible from the front, are concealed be­
hind a removabl e panel- t h u s keeping 
them out of the line of sight of the non­
technica l members of the household who 
m ight b e tempted to "a djust." A lso l o­
cated on the front panel are a g a in con­
t rol which i s isolated by means of a 
cathode fo ll ower; a subsonic filter switch ; 

(Continued on page 89) 
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from H. H. Scott ... 
EASY·TO·BUILD 72 WATT 

STEREO AMPLI FI ER KIT 

LOOKS AND PERFORMS 

LIKE FACTORY· $14995~ 
BUI LT UNITS! 

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 : (lkc) under 0.4% of full power· Am­
plifier Hum Level: better than 70db below full power output· Tubes: 
4 - 7591 output tubes, 2 - 7199, 4 - 12AX7, 1 - 5AR4 • Weight of 
Output Transformers: 12 pounds • Amplifier fully stable under all 
loads including capacitive· Dimensions in accessory case: 15\>2 w. 
5\4 h, 13\4 d. Size and styling matches H. H. Scott tuners. 

IMPORTANT FEATURES OF THE NEW H. H. scon 
LK-72 COMPLETE AMPLIFIER I. Unique Kit·Pak 
container opens to a convenient worktable. Folds up 
at night like a suitcase. 2. Part-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. 

·Slightly higher weBt of the Rockies. 

H.H_ SCOT'!'" 
H. H. scon INC •• DEPT. A-12 
111 POWOERMILL ROAD· MAYNARO, MASS. 

Rush me complete details on your new LK-72 Com­
plete Amplifier Kit, LT-IO FM Tuner Kit, and 
Custom Stereo Components for 1961. 

Name •..• . •••.••.••••. •••••• ••• ••••••••••••••• . 

Address .•.•.. •.••••• •••••• ' il. ,It •• 0 0 • • t o ••••••• 

City . ..... . ... ... ........... State .. . . ......... . 

Export : Telesco International Corp. 
36 W. 40th St., N. Y. C. 
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the new 

URER 
Stereo Record m 

does best! 
From the moment you hear its incomparable high fidelity performance-from the 
instant you realize the wide range of capabilities the versatile controls put at your 
command-you know that the Uber Stereo Record III is an exciting new experience 
in stereo tape recording. 
Here's what the Stereo Record III does ... and why it does it best! 
High Fidelity Performance, Unsurpassed-Broad 40 to 20,000 cps frequency re­
sponse; negligible wow and flutter 0.1 %; high -55 db signal-to-noise ratio and con­
stant speed hysteresis-synchronous motor assure the highest possible performance 
standards. 
Versatility, Unlimited-Sound-on-sound! Play back on one track, record on the other 
-simultaneously. It plays either 2 or 4-track pre-recorded tape, 4-tracks of Ih mil 
tape, on a 7-inch reel, played at 1'VB ips provide more than 17 hours of play. The 
optional AKUSTOMAT automatically operates the tape transport only when voice or 
program material reaches the microphone. The Stereo Record III is adaptable for 
synchronizing. automatic slide projectors. 
Flexibility, Unequalled - Fool-proof and jam-proof controls provide individual 
adjustments of each channel : volume, tone, fade-in and fade-out, channel and 
speaker selection. Fingertip control of pause, stop, rewind, fast rewind, forward, fast 
forward, speed selections of 7th, 3%, or 1'VB ips, and a recording safety lock. Has an 
accurate digital cueing meter. 
Monitoring facilities, plus dual recording level indicators, simplify making stereo or 
mono recordings. High and low impedance inputs accommodate any type of program 
source. Outputs for external speakers and for direct connection to external high 
fidelity amplifiers are provided. Truly portable-weighs only 33 pounds. Complete 
with 2 Dynamic High Impedance Microphones, Amplifiers, Speakers and Carrying 
Case. $399.50 
FAMOUS UHER UNIVERSAL - High fidelity perform­
ance-a most remarkable dictating/playback instru­
ment-3 speeds from 15/16 ips-voice activated­
automatic continuous playback. With Remote Control 
Microphone, Carrying Case, Reel, Dust Cover. 
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$299.95 plus f.e.t. 
Your dealer invites you to take the controls of the exciting Uher Stereo Record III. 

For further details write: Dept. A-12, WARREN J. WEISS ASSOCIATES 
Sole U. S. Agents, 346 West 44th Street, New York 36, New York 

NEW LITERATURE 
• K. K. scott, Inc. Dept. P, 111 Powder­
mill Roa d, Maynard, Mass. offers a new 
"Guide to Custom Stereo." Utilizing an 
inte r esting format, this booklet is a guide 
to stereo, decorating idea book, and a 
catalog, a ll in one. The guide includes 
dozens of interesting r oom arrangements, 
a long with useful decorating tips. There 
is an article telling how to select stereo 
components, and what they are. There is 
a section on kit building and another on 
technica l information. Information is 
given on how to read technical specifica­
tions. The bookle t is printed on large 
pages and copies a r e free by writing to 
the company. M-ll 

• AmpUfier Corpora.tion of America, 398 
Broadway, New York City, N . Y. has just 
released descriptive literature about a 
new series of ultra-compact tape-car­
tridge recorders. Complete specifications 
and pr ice are given for 20 different models 
designed for industrial a nd home use. 
Models are availab le with monophonic or 
stereophonic r ecord and play faci li ties 
utilizing 1, 2, 3, or 4 tracks on standard 
'A. -inch magnetic tape. Special uses and 
technical applications are suggested. Lit­
erature is available free. M-12 

• Kane;?" 'Badlo Compa.n;v, 103 W. 43rd 
St., New York 36, N. Y. a nnounces the 
publication of its 1961 catalog. The 344-
page catalog is the largest in the ll-year 
series of books. Included are complete 
product and price information on a wide 
range of e lectronic parts and equipment. 
There are comprehensive listings of prod­
ucts for industrial use as well as for pro­
f&ssional audio applications. The book fea ­
tures an industrial tube cross reference 
as wel! as a g uide to military standards. 
The contents are completely indexed by 
product and manufacturer. Copies are 
available at the address given above for 
indust~ial buyers, audio engineers, and 
other Interested individuals. M-13 

• Allied Radio Corporation. 100 N. West­
ern AVe., Chicago 80, Illinois, a nnounces 
the release of its Stereo Record and Tape 
Catalog No. 104. Included in this catalog 
are detailed listings of over 1000 of the 
latest stereo records as well as 400 2-
a nd 4 - tra~l{ stereo tapes. Organized into 
three sectlOns (records, 2-track tapes, and 
4-tr.ack tapes) .. and subdivided into cate­
gOrIes of mUSIC, the catalog lists classica l 
records and tapes alphabetically by com­
pose~. POPul~r, jazz, and other type sof 
mUSIC are lIsted by performing artist 
Mos~ of the major labels are listed, in~ 
cludmg RCA Victor, London, Decca, Mer­
cury, E verest, Colum bia, Audio Fidelity, 
Bel Canto, etc. For free COPT write to 
company. M-14 

• .Vega Electronics Corporation. 10781 N. 
HIghway 9, Cupertino, California has 
made available its first product literature, 
a 6 -pa~e col<?r brochure describing the 
Vega-MIke WIreless microphone system 
The brochure a lso carries specifications of 
the. complete line of Vega-Mike acces­
sOrIes, and illustrates a number of sug­
gested :;.ppl.ications for the system. Areas 
of applIcatlOns are r a dio and TV broad­
cas tin?", schools. meetings, and places of 
w.orshiP. The brochure is available free 
dIrect from the manufactu rer. M-lS 

• Bell Sound Division, Thompson Ramo 
Wooldridge Inc., 555 Marion Road, Co­
lumbus 7, Ohio is the publisher of a new 
booklet entitled "All About Stereo." Ans­
wering questions such as "What do I 
need?", "Where can I put it?", and "How 
mu.ch will it cost?" this 32-page book was 
WrItten by John Conly, music authority 
and Music Editor of Atlant~c Monthly. 
The book describes the a dvantages of 
ster eo components and tells the reader 
how to go about planning for a stereo 
system in his home. The book was written 
i~ a style u nderstandable by the nontech­
nical reader. The book Is offered for 25 
cen ts to anyone who writes to the com­
pany. In a ddition Bell dealers will have 
copies available. 
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SOUND SYSTEM 

(from page 42) 

amplifier tubes also increases the low­
frequency stability of the amplifier. In­
dividual bias adjustments are provided 
so that the output tubes may be bal­
anced. The fact that almost all of the 
nonlinear distortion in a power amplifier 
comes from the driver tubes and the out­
put tubes combined makes the inner 
feedback loop very effective in providing 
distortion reduction. The over-all loop 
corrects for the residual distortion which 
is not very high. These four amplifiers 
will provide 50 watts each at less than 
(l.5 percent total harmonic distortion. 
The hum level is less than the tube noise 
and essentially not measurable. Figure 
13 shows the power supply for the am­
plifier. Each amplifier has its own power 
supply and may be operated indepen­
dently. The power supply is simple and 
very conservatively designed. Plate 
power is not turned on until the tubes 
have warmed up and the bias supply has 
come up to full voltage. This is accom-

POWERSTAT 
IIOV,IA 

Fig. 14. Schematic diagram of control for 
regulating line voltage. 

plished by means of the relays shown. 
The 6X4 is operated with 5 volts on the 
heater so that sufficient time delay is 
provided. This low heater voltage is not 
detrimental to the tube because the cur­
rent drawn from the bias supply is not 
very large. The bias supply is regulated. 

line Control 

A line control is provided for the en­
tire electronic part of the system. The 
voltage can be adjusted over a small 
range around the nominal line voltage. 
The main purpose of the control is to 
insure proper operation of the tape re­
corders since they are not electronically 
regulated. The line control schematic is 
shown in Fig. 14. This schematic is self 
explanatory. IE 
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~ ENGINEERING 

4~ 

~SAVINGS 

4~ 
t;':eY;iJ~1 t~':eJil~ 

factory wired you wire-
$129.95 YOU SAVE 

$50.00* 

THAT 1111C1m 
HIGH FIDELITY KITS 
OUTSELL 
FACTORY-WIRED 
COMPONENTS 

40·watt ster~o 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 5T-45 
AM·FM 51 MUlCAST stereo tuner in 
~it form. Sensitivity -2 J1.V lor 30 
db quieting. MPX facilities. 
MDDEL 5T·45-Klt ........ $84.95 
MODEL 5T·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 5T-35 
FM TUNER KIT. SensitiVity, 2 J1.V 
for 30 db quieting. Easily adapted 
for MPX and stereo. 
MODEL ST·35-Kit ........ $59.95 
MODEL ST·35PA - Semi-Kit, tuner 
section wi red, prealigned .. $69.95 
MODel ST·35W-Wired, aligntid, cal· 
ibrated, ready to operate .. $89.95 

MODEL L·2 
2·WAY, SPEAKER·SYSTEM SEMI· 
KIT. 10" Jensen woofer and horn· 
type tweeter. Response, 45 cps to 
15 Kc. 231/2" W x 13" 0 x 12" H. 
MODEL L·2U- unfinished birch 

$59.95 
MODel l·2F- walnut, furnlture·fin-
Ished •.....• : .... . ..... $69.95 

MODEL L·l 
ULTRA·COMPACT SPEAKER SYSTEM 
SEMI·KIT. Excellent sound in mini· 
mum space. Response, 50 to 14,000 
cps. 15'12" W x 91/4" 0 x 8.1/~" H. 
MODEL l·1U - sanded (unfinished) 

...... ... .. : . .... _$24.95 
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HAROLD LAWRENCE ':' 

Play, Doctor, Play 

"If I hear that tune once again, I'll go 
out of my mind!" This familiar cry could 
have been uttered by Father trying to read 
his newspaper while Junior is playing bis 
favorite hit record in the next room for 
the ninth time; by the passenger waiting 
between flights in the airline terminal, 
listening to a ticket attendant whistling 
the 16-bar theme of a filter cigarette com­
mercial at regular intervals; or by the man 
hearing his neighbour's child practicing 
Mozart's Tur7cish March and committing 
the same errors with every repeat. 

Played at the right time, in the right 
place, and to the right person, all but the 
most abrasive musical piece can produce 
an entirely different reaction, as when the 
eighteenth-century male soprano, Farinelli, 
cured "mad" King Philip V of Spain with 
a song. The curative effects of music werc 
already recognized in ancient times. Plato 
and Aristotle praised its health-giving 
qualities; Greeks employed music to calm 
psychotic patients; and, as far back as 
1500 B.C., Egyptians prescribed certain 
melodies to induce fertility in women. The 
relief and cure of sciatica, gout, and 
hemorrhage were also recorded. Probably 
the most famous incident of music therapy 
may be found in 'the Bible : "And it came 
to pass, when the evil spirit from God was 
upon Saul, that David took a harp, and 
played with his hand ; so Saul was refreshet1 
and was well, and the evil spirit departed 
from him." 

Contemporary interest in mental and 
physical therapy through music dates back 
to the turn of the century when physiolo­
gists gathered data on the physical effects 
of music. Guibaud in 1898 observed how 
scales, melodies, and musical phrases af­
fected breathing and blood circulatiOl1. 
Using a plethysmograph, an instrument de­
signed to record pulse-volume and vaso­
constriction, the Frenchman discovered that 
subjects reacted differently to the same 
test pieces-an easily predictable fact . 'fa 
a well-rounded musician or concert goer, 
dissonances in themselves were not upset­
ting, but they produced a clear reaction in 
less musical subjects. Guiband also found 
that there was a correlation between scales 
and physiological activity : breathing and 
pulse-volume increased when minor scales 
were played, but returned to normal at the 
sound of major scales. Agitated pieces in 
fast tempi resulted in quickened pulse and 
breathing, as was to be expected. 

In 1929, Dr. Vincent and Dr. Thompson 
pursued Guibaud's line about physiology 
and musical knowledge. They divided their 

* 26 W. 9th St., New Y01'7c 11, N. Y . 

subjects into three rough categories: I ) 
musical, 2) moderately musical, and 3) un· 
musical. Sheer volume of sound, they 
learned, wrought no changes in Group 1, 
but had a decided effect on the others. Ou 
the other hand, Group 1 followed the course 
of a melodic line, reacting definitely to un· 
derlying harmonic changes and to the rise 
and fall the phrase, while the others re­
mained relatively unaffected. The use of 
vocal music was judged less than satisfac­
tory since the subject might be stimulated 
by the words rather than by the music 
alone. All scientists agreed that those who 
are indifferent to music fail to react with 
sufficient intensity to make their tests 
worth while. The "Memoirs of Hector Ber­
lioz indicate that the French composer 
would have been a fascinating subject for 
the physiolgists: "Music causes a strange 
commotion of my circulation ; my heart 
beats violently; tears usually announce the 
end of the paroxysm and are sometimes 
followed by muscular trembling, shaking 
of the limbs, swelling of the feet and 
hands ... I see no more; I scarcely hear; 
giddiness and almost fainting follow." 

While the tests of Guibaud and others 
are instructive to physiologists and doc­
tors, it is doubtful that they impart any­
thing new to the professional musician or 
to the musically sensitive layman, to whom 
the effects of pitch, harmony, rhythm, mel­
ody, volume of sound, and instrumentation 
are well known. I n fact, the language of 
composers and performing musicians in­
cludes expressions which are close, if not 
identical to those found in the laboratory 
reports. In his book, "Harmonic Practice," 
the American composer, Roger Sessious, 
wrote: "The principle of tension and re­
laxation is perhaps the most important 
single principle of musical rhythm, and its 
bearing on all questions of musical expres­
sion and interpretation cannot be over-esti­
mated." This is the principle that is so 
relentlessly used by composers of TV com­
mercials. The next time you are caught 
watching a commercial, pay particular at­
tention to the mnsic accompanying the pic­
ture of Brand X; it will probably be in a 
minor key, contain clashing discords, and 
move along either at a snail's pace or in 
hysterical fashion. Bnt, at the appearance 
of the sponsor's own product, note how the 
harmonies clear up, the key changes to 
major, and the tempo becomes relaxed ana 
regular. P erhaps the best example of 
music translated into physical energy is 
to be observed on the ballet stage. 

The physiologists nevertheless focused 
attent.ion on the in terrelationship of music 
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1llll11llodi c1Jle anil Utay have heJjJod to bring 
about ihe extraordinary g rowth of music 
therapy during the past decade. Music to­
day has found its way into clinics, dental 
offices, convalescent homes, hospital wards, 
and even the operating room. It performs 
the role of an anodyne, a speech corrective, 
a shock remedy, and a sedative. 

Many dentists now provide their patients 
with high-fidelity earphones with which to 
listen to stereo l'ecordings while their t eeth 
are being drilled. An Atlanta dentist re­
cently estimated that, since he installed a 
music system into his office, he noted a 
fifty per cent drop in the use of anesthetics. 
A surgeon f rom the same city brought a 
tape recorder into the operating room. 
"About half my patients have plastic sur­
gery under local anesthesia," he said to 
Katherine Barnwell of the Atlanta J o~trnal 
and Constitution magazine, "For them the 
music is very calming. A patient is more 
relaxed when he's listening to soft mood 
music. If we begin to play something loud 
and bouncy, the patients begin to get t ense 
and jittery .... The operating t eam as well 
as the patients enjoy music during surgery. 
Sometimes doctors in the next operatiug 
room ask me to turn up the volume so that 
they can hear it, too!" Three of the num­
bers on the surgeons' "Hit P arade" are 
Brahms' L u llaby, Mendelssohn's On Wings 
of Song, and the second movement ("By 
the Brook") of Beethoven's Pastoml Sym­
phony. Miss Barnwell r eports that about 
150 physicians and dentists in the Atlantn 
area have piped-in music in their offices, 
and one hospital (Grady Hospital ) funnels 
music to all parts of the building. 

The sedative aspects of music are 
dwarfed in importance, however, by its 
healing qualities. In the treatment of psy­
chological disturbances, fo r example, music 
has become a vital adjunct to medicine. 
Proof of its beneficial effect is the fact that 
it has often l'eplaced sedatives, as Burris­
Meyer and Cardinell noted in a series of 
tests they conducted in 1946. Isolating two 
wards of psychoneurotic patients, they in­
troduced music into one only. Iu both 
wards, sleeping drugs had been given to 
the patients every night. After a short 
period of time, the amount of sedatives 
used in the "music ward" decreased, while 
remaining constant in the other. Further­
more, psychiatrists have now recognized 
the fact that music can become a positive 
force in re-establishing a patient's mpport 
with society. A California music therapist, 
Margaret Tilly, described music as a lan­
guage which can be understoocl by patients 
on the level of the unconscious. To psy­
chotics, whose lives take place in a world 
of unreality, this is often the only method 
of approach. Unlike words, the language of 
music is not subject to the kind of am­
biguity that can, a t any point, upset the 
most carefully constructed relationship be­
tween physician and patient. 

Note to music therapists-it would be 
most enlighteing to compare the effects on 
mental patients of live vs. recorded music. 
Would the former have a greater impact 
on the subject, or would the addition of a 
performing mnsician be a disturbing ele­
ment~ JE 
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NEW ROBINS 'SYL-A-SCOPE 
... in most record players no need to remove the stylus from 

the cartridge or the cartridge from the arm.. . ONLY $6.75 list 

In seconds, the Robins SYL-A-SCOPE provides a magnified, illuminated image 
showing the detailed contour of your stylus ... and, in most record changers and 
t urntables you don't have to remove the stylus f rom the cartridge, or t he car­
tridge f rom the a rm. This precision instrument, based on the same principle as 
optical equipment used by indust r y for small parts quality control, is now avail­
'able to every r ecord collector-high fidelit y ent husiast-to anyone who wants t o 
I protect their t reasured records and reta in the high standard of performance of 
t heir hi-fi system. T he cost of t his prot ection is about equal to a stereo record 
lalbum-only $6.75 ! 

Here's how simply it wor ks. Place t he tone a rm on t he rest bar with t he stylus in 
the aperture p rovided, switch the SYL-A-SCOPE on and, instantly there's a 
clear, magnified picture of t he stylus on the illuminated screen for easy, r apid 
examination. Detecting flaws and 'wear' is as easy as checking a test pattern on 
a rV screen. 

TWO MODELS - THE ULTIMATE IN DETECTING STYLUS WEAR 

Model SG-33 the "Audiophile"-Portable, battery-operated unit provides a c lear, sharp 
image on its large illuminated screen. It's a mus t for every audiophile, record collector 

and phono owner.' List (less batteries) $6.75 
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Model SG·66, the "Professional"-Compact unit 
with line cord operates on 110 volts AC. Provides 
a cl ear s harp image on its large illumi n a t ed 
screen. A precision optical too l ideal for use in 
recording studios, broadcast stations, by advanced 
aud iophiles and at the bench for se r vice-techn i­
cians. Can a lso be used for small part inspect ion 
in industry. List $19.95 

See the New Robins Syl·A·Scope at hi·fi dea lers today. Write 
fo r new 1961 catalog of record and tape ca re accessories. 

ROBINS INDUSTRIES I t I 3 6·27 Prince St. , Flushing 54, New York 
Export: Telesco Int'l, New York 16, N. Y. 

Canada: E. S. Gould Sal es, Montreal I , Quebec 

JAZZ 
(f1'0l1t page 71) 

from among the numerous offers coming her 
way. 

The medium of stereo is also an aid in the 
fashioning of a program that would overrun 
the dimensions of an ordinary night club 
floor. Her native Xosa tongue is hea rd on a 
humorous tale of a warrior's defeat, wedding 
and love songs. Some dialect peculiarities are 
carried over into English, adding to the quaint 
appeal of House Of The R'is ing Sun, a calypso 
about a naughty flea, and a satiric commen­
tary of Austrian origin called One M O1'e Dance. 
Perry Lopez accompanies on guitar, and the 
Chad Mitchell trio takes part in a Zu lu song 
about a lion hunt. Unmatched anywhere is the 
sensitive artistry of her voice when unfolding 
a lullaby, and few will forget having experi­
enced it. 

Jimm ie Driftwood: Tall Tal es In Song 
RCA Victor L5P2228 

The Kingston Trio: The last Month Of The 
Yea r Capitol 5T1446 

Folksongs that reflect Yuletide sentiments 
01' tell of legendary figures are adapted and 
restored on these enjoyable albums. Jimmie 
Driftwood, a wholly authentic singer and com­
poser, dips into his songbag for stories of 
fabled characters less widely heralded than 
Paul Bunyan, Johnny Appleseed, Ot· John 
Henry. Playing his own accompaniment on 
the picking bow, guitar or banjO, the bard of 
the Ozarks creates Big River Man a composite 
portrait of Mississippi River steam boat cap­
tains, Banjer P·ickin' Man, whose music 
brought the angels down from hea,' en, and 
Big John Davey, a jumper of mountains whose 
dancing feet made thousands of lakes. Not 
all his heroes are human and the capture of 
the world's largest flsh is related on St. B" en­
don's Isle while the deeds of a horse named 
Old Teddy are told on Battle Of Sa,~ Juan 
Hill, and Tennessee Stud's son is celebrated 
on B'ig Ho,·se. But Dl'iftwood, even after con­
sulting Alan Lomax, has yet to decide upon 
the real meaning of He Had A Long Chain 
On. Listen and learn why Lomax calls it one 
of the greatest songs he ever heard. 

The you ths of the Kingston Trio are rela­
tively restrained when it comes to Christmas 
and carol sweetly on Bye Bye Thou Little 
Tiny Child, All Th1'ough The Night, and 
Goodninght lily Baby. Once the presents are 
unwrapped, however, a bouzouki discovered 
under the tree is tried out immediately on 
the lusty Somme,'set Glo1tceste1'shi,'e Wassail. 
Other gifts received include The Weavers own 
arrangement of We Wish You A Merry Ch" "s l -
111118, while the title tune was sent along by 
Alan Lomax. 

Peggy Lee: Christmas Carousel 
Capitol 511423 

Nat King Cole: The Magic Of Christmas 
Capitol 5W1444 

Two of the bl'ightest stars in the Capitol 
firmament are singled out to light up the tree 
at Christmas. Peggy Lee adds flve new songs 
of her own to the decorations, assisted by the 
festive voices of a children's choir. Other re­
cent efforts at swelling the Jist of holiday 
music are J ule Styne's Ch" 'Uitmas Waltz, Mel 
Torme's Christmas Song, and Alfred Burt's 
Star Cat·ol. All the new songs and youthful 
voices make it seem centuries ago that Irving 
Berlin wrote the concluding White Clwist­
mas. The plump and joyful fellow leading 
lively strings and woodwinds from behind a 
white beard is Billy May. 

Nat Cole treats time-tested hymns and car­
ols with due respect and reverence, program­
ming such old favorites as I Saw Three Ship8, 
Away I n A Mangm', and The Fi,'st Noel. 
Everyone who enjoyed his LP of spil'ituals 
will find equal rewards on this companion vol­
ume. Various supporting groups include a 
forty-piece orchestra, a complement of twenty­
seven strings, and a large choir. Not all is 
pomp and circumstance, however, as separate 
male and female choruses are heard a capella. 
Directed by Ralph Carmichael, the whole as­
semblage provides a glorious stereo panorama. 
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MONO 
Pee Wee Russell : Swingin' With Pee Wee 

Prestige/Swingville 2008 
Listening to Pee Wee Russell is like watch­

ing a World Series_ The clarinetist mixes 
curves with fast balls in bewildering array, 
a lways wipes the slate clean so each tune be­
comes a new experience, a nd is apt to make 
the unexpected happen at any moment. At 
the age of fifty-five, he bears the same craggy 
physiognomy as Casey Stengel and is equally 
voluble_ He is as unique a figure in jazz as 
Casey is in baseball. Let's hope his contract 
is good for another fifteen years. 

All that he asks of life is adequate solo 
space and no one on the base path to inter­
fere with his progress. As there are no weighty 
ensembles to carry this time, he picks his own 
pace and varies it at will. T he only other 
front runner is Buck Clayton, who deserves 
equal billing except that he made the line-up 
on waivers f rom Columbia. After his chores 
on Wnzp Your Troubles in D.-eamB, and What 
Can I Say Dear, Clayton finds time to remove 
mute from trumpet and wave his partner on. 
They mal,e a formidable team on two original 
blues brought in by Russell . 

Tommy F lanagan, a comparative rookie in 
these surroundings turns out to be the year's 
most promising pianist, following in Fats 
Waller's footsteps on Lulu's Back l!~ Town. 
Russell is especially relaxed and lyrical on 
T he Very Thonght Of You, and I Would Do 
MOlft Anything F01- Y01t. Wendell Marshall , 
bass, and drummer Osie Joh nson complete the 
quintet. 

Horace Silver: Horace-Scope 
, Blue Note 4042 

Horace Silver: Silver's Blue 
Epic LA 16005 

At least one original Horace Silver com­
position on each of his recent albums has rap­
id ly become a jazz standard to be adopted and 
played regularly by other g roups. This is bet­
ter than par for the course, and he frequent ly 
improves upon his score. Two new works in 
the present collection seem destined to sur­
vive the snows of winter. One is Me And My 
Baby, a happy, pulsating blues that swings 
at medium tempo. Characteristic of the pian­
ist's best work, it calls out for the attentions 
of a lyricist. The other is a t ricky Latin tune 
with puzzling changes and a mambo beat 
called W here YO'lt At' The balance of the 
quintet asked Silver the question often during 
rehearsals_ Once George Shearing hears it, he 
should put conga drummer Armando Perazza 
to work on the complex rhythms and mal{e 
it into a real showpiece. While still in h igh 
school, Silver wrote Yeah, and the title tune, 
recorded both with a trio on his first a lbum, 
and now gives them full-dress treatment. An­
other revival is Nica's D.-eam, while tenor­
saxist J unior Cook walks unhurriedly through 
Strollin'. Blue Mitchell, t rumpet, helps ou t on 
Don Newey's Without Y01t. Gene Taylor plays 
bass, and a new drummer is introduced in Roy 
Brooks. 

Now that Silver limits himself to two al­
bums a year, Epic is reissuing one of h is fi rst 
quintet dates, hold about fo ur years ago. H is 
teammates at the time were Donald Byrd, 
Hank Mobley, Doug Wat kins, and Art Taylor. 
Silver a lso no longer records popular t unes 
(unless tbey are done secretly and salted away 
for the future), but t he older LP lists J'll 
Know, Night Has A Thousand Eyes, and How 
L ong Has This Bee.~ Going On' 

Claude Hopkins: Yes Indeed! 
Prestige/Swingville 2009 

In the days when movie palaces could sup­
port stage shows and big swing bands were in 
demand to head the bill, Claude Hopkins sat 
in the spotlight and tossed off tuneful piano 
choruses that were assured crowd pleasers. He 
organized his first band in 1927 and was a 
successful leader unt il a decade ago. The same 
showy style was featured on most of his early 
recordings and his full powers as a jazz pian­
ist were rarely disclosed. Working of late with 
various small units at the Metropole and other 
spots in the New York area, he was by-passed 
by record companies until this LP placed him 
at the helm once again. 

AUDIO • DECEMBER, 1960 

All Tandberg units feature 1 Va IPS... "The professional's speed of the future." 

RETandberg Series 6: ~:!~K Stereo Tape Deck 
The breathtaking performance 

and brilliant versatility of this 

remarkable instrument can be 

match ed only hy 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. 

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 b e 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 counter; dual pulsating record­

ing level indicator. 

Remote control switch available. 

"Tandberg OF AMERICA . INC .• 8 THIRD AVENUE. PELHAM , NEW YORK 
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The Sensational 80zak 

8-800 FULL-RANGE SPEAKER 
(PATENT PENDING) 

;s yours for only $45.00 ! * 

An 8-inch speaker of unique design, the B-800 provides unbelievably 
fine music and voice reproduction over a frequency range of 50 to 
15000 cycles! Its clean bass, detailed midrange, and smooth highs 
combine to give exceptional transient response and remarkably satis­
fying tone. It works beautifully from a small, infinite-baffie bookshelf 
enclosure, or can be mounted flush in an ordinary interior wall. 

You'll be proud to own the B-800! Now, at last, you can extend your 
music system to other parts of your home - bring Bozak musical 
sound to den, playroom, kitchen, bedrooms - at a truly moder-
ate cost! 

anel, 
THE IOZAK 1-801 
SPEAKER SYSTEM 
a B-800 Full-Range Speaker 
Mounted in a Handsome, 
Well-Built Enclosure 
is only $89.50!* 

Your chance to own a Bozak Speaker System! Thousands who heard 
this instrument at the New York and other High Fidelity Shows 
were delighted with its musical quality and amazed at its price! 
You'll agree that it's the biggest bargain ever in really fine sound! 

Consistent with the Bozak principle of pro­
viding for systematic growth, your B-801 can 
achieve a broader dispersion of highs through 
the addition of a Bozak B-200X Dual 
Tweeter. An opening is provided for verti­
calor horizontal mounting of the B-200X, 
as shown in the adjacent photo of the enclo­
sure with grille cloth removed. 

A quintet se l t ing is used to introduce Hop­
Idns to a new audience, allowing complete jus­
tice to be done to his fine talents as an ac­
companist and ensemble pianist for the first 
time on records. He lends a comforting voice 
to the lament of Buddy Tate's tenor sax on 
Empty Bed Bines, and g ives firm support to 
Emmett Berry's trumpeted shout on Yes, Itlr 
deed I The jubilant gospel spirit of the time­
tested Sy Oliver tune should be enough to 
convince anyone that the newest thing about 
current soul music is the publicist's copy. 

Listeners who remember the Hopkins of old 
will find his knack for drawing out the best in 
a melody is unimpaired. Due to the ample solo 
space a llotted, he no longer feels obliged to 
cram a ll his ideas into one or two choruses 
and relaxes thoroughly on Willow Wee1) Fa" 
Me, and M01"1//illg Glo,·y. Once a clever stylist 
at best, Hopkins emerges here as a seasoned 
veteran in h is prime and contributes the crisp 
original, Is I t So, Wendell Marshall, bass, and 
drummer Osie Johnson show that they have 
absorbed, both in theory and practice, the 
axioms of E lliugtou's It Don't Mean .1. Thing . 

Gerry Mulligan: The Genius Of Gerry 
Mulligan Pacific Jazz PJ8 

Now that Ger ry Mulligan is touring with a 
concert band, the time is right to t race the 
recorded h isto ry of various quartets which the 
eminent baritone saxist headed during t he last 
eight years. Eleven numbers not available on 
LP are taken from the vaults and placed in 
sequence to marl, the high pOints of his career 
in this ready package. Many first see the light 
of day, and the leader also is heard vocalizing 
(t capella as part of a trio behind Chet Bak­
er's trumpet, or as a blues p ianist at Boston's 
Storyville in 1955. The conclud ing episode 
finds Annie Ross declaring The Lady's In LO've 
With Y01t. The quartet's first date resulted in 
Get Happy, and pays tribute to the engineer· 
ing abilit ies of Richard Bock, who recorded 
the group at Phil Turetsky's bungalow w ith 
an Ampex and one RCA 44-B microphone. 
Along with Be"n;e'8 Tu.ne, from another 1952 
session at the same location, it remains no­
table today for good balance, while the sound 
Is benefited fu rther by improved mastering 
techniques. 

Coleman Hawkins All Stars, featuring 
Joe Thomas & Vic Dickenson 

Prestige/Swingville 2005 

Although Coleman Hawkins wields his tenor 
sax with accustomed aplomb on ballads, blues, 
and swingers to head the sp.xtet, much of the 
interest on this date centers on two lesser 
luminaries. One is battle-scarred Joe Thomas, 
veteran of lDany a trumpet war since working 
with Cecil Scott in 1928, whose representation 
on LP is woefully t hin. So much so that his 
work often sounds a trifle rusty and he never 
hit his stride during a rceent appearance on 
Atlantic. Two long blues give him a chance to 
settle down this time and healthy samples of 
his true capabilities are heard on Jerry Valen­
tine's Cool Bl1te, and the ad-lib Some St,·etcl ... 
ing. One of the reasons why Thomas seldom 
does hi s best work in a studio is that few re­
cording directors take the trouble to handle 
him properly. In spite of his real affinity fol' 
a foot-dragging pace, even in this instance 
both blues are medium-tempo. When so few 
of today's trumpet players a re able to cope 
with a genuine slow blues, Thomas might SUI'­

prise the lot if let loose on a tune as tooth­
some and chewy as Alex Hill's Song Of The 
PlotO, a collector's item which he recorded 
twenty-five years ago. 

The other matter that merits consideration 
is the inclusion of Tommy Flanagan, who 
seems to be Pres tige's choice of a pian ist to 
follow on the heels of Ray Bryant. This mean~ 
the young Detroiter will be thrown in witb 
tmditional and mainstream musicians as well 
as the modern ists who are his usua l associates. 
If his style consequently becomes more per­
sonal and increases in scope, the process should 
be well worth watch ing. For a starter, he fits 
right in rhythmically with Wendell Marshall, 
bass, and drulllmer Osie Johnson. Hawkins 
rhapsodizes on Y011. Blew O,tt The Flame, and 
l',n Beginn'ing To See The £-ight. Trombonist 
Vic Dickenson g rowls convincingly as he 
pOllllces on J ohnson's jllo"e BOII.1lce '1'0 The 
Vonce. 11: 

AUDIO • DECEMBER, 1960 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


RECORDS 
(l1'om page 67) 

familiar voice suddenly younger, lighter, more 
lJuoyan t. 'rhis great poet-speaker is truly tbe 
phonograph's most distinguished ghost-fo, 
h is enormous vocal repu tation has come si n ce 
h is untimely death. 

F.D.R. Speaks (Authorized edition of 
Speeches, 1933-1945, ed. Henry Stee le 
Commager). Washington WFDR (6) 

This has been a long time in coming, but it 
was as inevitable as Collected Shakespeare, 
t he Bach Geselleschaft a nd perhaps Twenty 
Five Years of Mutt and J eff. The stuff has 
been lying a round here and there for ages: 
now it is brought together and publishe,l. 
About time. 

I've only listened to two of these memorable 
twelve LP sides and I am a l ready shaken-so 
d ramat ically do these complete speeches (not 
excerpts ) take me back in person to the well ­
remembered and easily forgotten days. With 
that pioneer mike technique that he possessed 
so compellingly, t he first President to reach 
ou t to people person-to-person via radio's liv­
ingroom intimacy, FDR is positively uncanny 
in t hese full-length recitals of policy and 
pres idential comment, on so many occasions. 
This is indeed a speaking image, ranging over 
the dozen years from the high-pitched First 
Inaugural, on that day of pouring rain (you 
can still hea r it splashing), th rough the first 
of all the fireside chats-what an astonish­
ingly simple and effective new medium i-to 
the low-pitched and weary Yalta report and, 
1Jost mo,·tem, the undelivered Jefferson Day 
speech of 1945, here read by FDR, Jr. 

To say that these speeches a re important 
fa r beyond any political i ssue is merely to 

THE MOST 
SOUGHT-AFTER 

STEREO 
RECORDING .. 

S·T·E·R·E·O 

emphasize, of course, that they are fu ll of' 
politics. But. li stening to this incredihly 
alive vo ice, you' ll be struck with awe that, 
after a ll, this is already history itself, a 
ghost sound from another age speaking words 
of unintended application to our distant time, 
so near a nd yet already so far. 

Aside f rom superb mike technique and de­
livery, I'd credit FDR with one potent speech 
weapon we've lately abandoned-the pos itive 
use of the negative. This man was always 
ready to talk about things not yet perfect. He 
didn't "admit" imperfection-he stated it 
right out loud, again and again. He flaunted 
it , triumphantly. 

You don't have to agree with what he says 
in order to apreciate the stunning impact of 
this s imple technique of argument, this means 
of communicat ion in words and ideas. We 
could use a lot of it today, with our eternal 
bet ters and bests and totally-completely-new 
snpersuperlatives. FDR, at least, understood 
that there can't be "more" of anything what­
soever without "less" of something else! The 
way to be positive, he knew (and we don't) 
is to accentuate the negative-positively. 

LOOKING HERE AND THERE. 

Carols for Christmas. Eileen Farre ll 
Orch., Chorus Luthe r Henderson . 

Columbia MS 6165 stereo 
(mono: Ml 5565) 

An Eileen Farrell Song Recital (Schubert, 
Bra hms, Debussy, Poulenc). With G. Trov­
ill o, pf. Columbia MS 6 15 1 ste reo 

(mono: Ml 5484) 
Eileen Farrell Puccini Arias. With Colum­
bia Symphony, Rudolf. 

Columbi·a MS 61 50 stereo 
(mono: ML 5483) 

'l'here's one disc missing In this panoply of 
F'arrelI-it wasn't sent to me because it's a 
pops record. The genial, plump, round-faced 

NOT FOR SALE 

~l .. s. Robert Reagan (her marr ied name) cau 
sing any old thing, and often does; she's out 
with a n ight club b lues record now, to beat 
Helen Traubel herself. 

The FarrelI personality is comfortable and 
family-style. She's no CalIas. Her gorgeou~ 
and opulent voice is very American in its 
color, her diction has that serviceable quality 
that suits almost any language that happens 
along anel her singing style is t he same in 
fl~x ibility. 

The penalty for a lI this, as I hear it, is a 
lack of real vocal character. She has one, 
decidely, and it shows up best in the Puccini, 
where her big, w ide-open singing is wonder­
fulIy easy and fully dramatic. In the song 
recital she is, I feel, out of her best element­
particularly in the German songs. To be su re, 
her German and he r French styles are out­
wardly authentic enough. But hers is 'a big 
voice, a big frame, a too·broad personality for 
t he intense and subtle intimacy of the lied , not 
to mention the French song. Good-very good. 
But others more specialized in their approach 
can do more. 

As for the Xmas carols-pure sweet corn, 
very sweet and Ve1'Y corny. Harps harping. 
angels s inging, the big F a rrell voice as pure 
as a lamb._ But, really, she's no lamb of this 
sort though she can sing rings a round most 
of the other Christmas lambkins-even Bing 
Crosby. This one is for the millions. and God 
bless 'em for a merry Xmas. 

Piano Concertos-Honegger, Janacek, 
Stravinsky. Walte r Klein; Pro Musica 
Orch, Vienna, Hollre ise r. 

Vox STPL 510.840 stereo 
Three interesting and amusing short plano 

concertos from the mid-Twenties on this im­
por ted di sc, two of them of real importance. 
All three are from that snazzy, brassy, nose· 
thumbing time when the musical revolution 
against elegance was in fulI sway. All of 
them sound more wistful than shocking to us 
today-we've come a long distance. 

The Janacek piece is the most selfcon-

"The Orchestra . .. The Instruments" No. LS661 
The most ambitious, musically sound, entertaining and informative 
privately commissioned recording to date. It shows how each instru, 
ment (and instrumental choir) emanates from the orchestra in the 
correct spatial relation to all other inst ruments. Conceived and super' 
vised by Dr. Kurt List, winner of the Grand Prix du Disque, for West, 
minster. Vienna State Opera Orchestra. Includes works of Cimarosa, 
Debussy, Dittersdorf, Handel, Haydn, Lalo, Mozart, Rachmaninoff, 
Respighi , Rimski,Korsakov, Tchaikovsky, Wagner, Weber. No one 
can buy this record-it is yours only with the purchase of the Shure 
products listed below : 

Only Shure would commission such a technically demanding record ­
for t hey know full well t hat Shure Stereo Dynetic Phono Cartridges 
are equal to its incredible range and stereo channel separation require, 
ments. They are the lowest cost, yet most critical components in 

SHURE 

qualit y stereo . They are completel y accurate and honest 
t hroughout the ent ire aud ible sound spectrum. 
... a gift to you when you buy the one indispen­
s able accouterment to perfect sound re-creation 

WESTMINSTER 

LIMITED 
EDITION 
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You receive the Westminster/ Shure disc at no charge wit h the purchase 
of a Shure P rofessional Cartridge (M3D $45.00*; M3D with N21 D 
stylus ,$47.25*), Custom Cartridge (M7D $24.00*; M7D with N21 D 
stylus $36.75*\ Shure Integrated Tone Arm and Cart ridge (M212, 
M21 6 $89 .50*) or Profess ional Tone Arm 
(M 23 2 $29 .95*; M236 $3 1.95*). 
*Audiophile net 

S HURE BROTHERS, I NC. 
222 Hartrey Ave. , Evanston. I II . 

Offer limited. Full details at high fidelity dealers. 
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TRANS­
FORMERS 

• Transformers for Transistor Circuits • Power Transformers 

• Input Transfomers • Output Transformers 
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• Choke Coils 

5 A N 5 U I E LEe, RIC . CO., L , D. 
460, Izumi-cho, Suginami-ku, Tokyo, Japan 

The First Book of its Kind - No Other Like It! 

SOUND in the THEATRE 
by Harold Burris-Meyer and Vincent Mallory 

Nothing like SOUND in the THEATRE rived systems and equipment specifications. 
has ever been published. It is the first Complete procedures are given for : Planning, 

book to set forth in authoritative detail what assembling, and testing sound control install a-
you can do with sound by ' electronic control, tions-Articulating sound control with other 
and how to do it whenever the source (singer, elements of production-Rehearsals and per-
musician, speaker, etc.) and the audience are formances - Operation and maintenance · of 
present together. The book develops the re- sound control equipment. 
quirements for electronic sound control from 
the necessities of the performance, the char- THE AUTHORS 
acteristics of the audience (hearing and psy- During the past thirty years, the authors have developed 
choacoustics) , and the way sound is modified the techniques of sound control in opera, open'air amphi-
by environment, hall, and scenery. Sound theatres, theatres on Broadway, theatres on·the·road and 
sources are considered for their susceptibility off·Broadway, in concert halls and night clubs, in Holly· 

~ of control and need for it , and the many tech- wood and in the laboratory. Some of their techniques are 
used in broadcast and recording .as well as in perform· 

niques for applying electronic sound control ances where an audience is present. From their laboratory 
" are described and illustrated in thirty-two spe· have come notably successful applications of sound con. 

~fiC pr;:::: :.:'~~:~:~~~~Iems .are d".,e""-,....,..,,.tr_o_1 t_o..,p ... SY""COChj"OI,."Og""i",Ca""l,.w_a_rf_ar_e and psychological screening. , ," 

RADIO ~~ 
MAGAZINES, INC. '" 
Dept.2 " 
Post Office Box 629 
Mineola, New York 

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

(No C.O.D., all books sent postpaid in U.S.A. 
and possessions, Canada, and Mexico. 
Add 60c for Foreign orders.) 

Naml __________________ _ 

Address ___________________ _ 

(1ly ___ .....-______ Zone ___ Slale __________ _ 

sciously revolu tionary and also the emptiest. 
A large amount of brassy, twangy, blatty noise 
covers up a very slim budget of Ideas. How· 
ever, it doesn't last long, which Is a proper 
saving grace. Honegger's more docile, more 
humorous little piece is another story alto­
gether. It's rea lly a charming work, serious 
and yet full of twinkling and gentle humor 
under the blats and wooos and the gentle 
touches of jazz. It could become anybody's 
favorite party piece. 

Stravinsky, as befits his high status, takes 
up all of one side here. His concer to is also of 
the blatty, bumpy sort but this was a very 
serious experiment, even a bit ponderous In 
its consciously dissonant revival of the spirit 
of Bach. It's a very good piece bu t not exactly 
a grateful one in the listening. Few really 
important innovation works are, and this was 
the beginning of much of later significance 
In the musical world. 

Vox's Viennese recording, out of France, is 
beautifully taken down and imaginatively 
played throughout. The sound is big, live. 
massive, the piano realistic. Mr. Klein shows 
a strong leading personality at his keyboard 
and Herr Hollreiser whips up the sometimes· 
lethargic Viennese (the last harborers of old· 
time elegance) into a really convincing di s· 
play of high·Twenties style. Nice cover by 
Chagall, notes in French and English for the 
international market. 

Brahms: Piano Sonata in F Minor, Op. 5; 
Intermezzo, Op. 116, No.6; Romance, 
Op_ 118, No.5. Artur Rubenstein. 

RCA Victor LSC 2459 stereo 

It's strange to hear the veteran Rubinstein 
play this brashly youthful monument to the 
exuberant spirit of the young Brahms and I 
wonder a bit whether any pianistic veteran 
can do it full justice-the piece is so blatantly 
loud, so youthfully long, so recldess, so out­
rageously uneconomical! Brahms learned bet· 
tel', later, but he was, after all, the same 
musician who later wrote quiet music that 
sits gratefully beneath the fingers and makes 
more effect in sound than it does on paper; 
Rubinstein can at least, recognize the strong 
signs of coming maturity in this early Brahms 
and his playing is, sha ll I say, tolerant of the 
youthful exuberance, if not wholly with it. 

Perhaps it was the recording director's 
idea, (to fill up space), but the Inclusion of 
two quiet late· Brahms piano pieces at the end 
of the record makes a striking bit of contrast 
ill the listening, pointing up t he character of 
the sonata itself most effectively. Good idea. 

Schubert: Piano Sonata in D, Opus 53. 
Sviatoslav Richter. Monitor MC 2043 

This leading Russian pianist has been sur­
veyed on discs for several years via Monitor's 
pipeline into the Soviet-now he has arrived 
in person and is suddenly famous. As so 
often happens, his fame began over here with 
his recordings. This one, and another Schu­
bert disc (the A Minor Sonata, MC 2027) 
show one aspect of the Richter piano per· 
sonality, in case you're curious after all the 
hoopla attendant on his American tou r. 
Monitor's mono piano records are top quality 
in sound and pressed on very silent plastic. 
so have no qualms about Richter-via-LP. 

He's a t op pianist and no doubt about it; 
but he is characteristically Russian, as of 
this generation. His Schubert shows most In­
terestingly what appears often in Russian 
interpretations of Romantic Western music­
a curiously old fashioned poetic delicacy, an 
eloquence in expression, that smacks to Our 
ears of bygone music-making, back in the 
early days of the century. There is an abo 
sence of the hard, steely quality we often 
prefer in our musical portrayals; there is 
much rubato-poetlc unevenness in the 
rhythm-where we tend towards rigid, driv­
ing tempi. Both extremes can, of course pro· 
duce fine musical expression, given a fine 
artist. But the difference is strilting, never­
theless. 

In the Richter Schubert, this "keyboard 
poetry" is somewhat at a disadvantage. The 
absence of severity, even in the loudest POI" 

tions, the continuous r1tbato effects, make the 
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no to rions ly diffuse Scbubert sonata form dif­
ficu lt to follow over its long length. thougb 
details are lovely. Scbubert, of a ll the Ro­
mantics, can take a bit of drive, can carry 
a strong "beat" to a dvantage. He needs 
granite sbaping; he is always incipiently In 
march time. 

I found that I frequently lost track of the 
sonata's continuity in this reading. It's partly 
ScllUbert's fault, but also partly Richter's. 

In much other Romantic music, Richter and 
hi s like are superb. where we often flounder. 
In Schumann, for example, the Russian ap­
proach offers fruitful listening, as well as In 
Brahm s, T clHiikowsky , even Cesar Franek. 
Richter has recorded these composers, too. 

TAPE GUIDE 
(fl'om page 35) 

machines will exist for a long time to 
come .... As regards the tape changer, 
it has been demonstrated and unques­
tionably will reach the state of perfec­
tion in the not too distant future." 

"We feel that the open reel deck will 
remain the media and the f avorite of the 
more serious recordist. This because of 
tbe fact that tapes are more easily edited 
on open reels and because performance 
is more than a little better on the aver­
age open reel machine than on the aver­
age cartridge machine. It would appear 
that the standard reel-to-reel deck will 
remain equivalent to the transcription 
table in the record player field. The tape 
changer or the cartridge machine is more 
in the same category as the automatic 
changer." 

" ... we believe that open reel is the 
medium for the immediate future. There 
is a certain feeling, however, that car­
tridge machines are easier to use, which 
of course will give impetus to the latter 
type." 

The strongest leaning to the cartridge 
player was expressed as follows. "The 
general quality of performance, the ad­
vantages of tape, and the unusual han­
dling ease of the tape cartridge system 
has proven itself quite suitable for music 
reproduction in the home. If tape repro­
duction is ever to become popular with 
the mass market, it will be with the tape 
cartridge system." 

Turning to changes of the evolution­
ary sort, the respondents stated their ex­
pectations of further inroads on noise, 
despite the fact that the better machines 
are already very good in this respect; of 
continued reduction in distortion; of 
continued extension of treble response 
at the slower speeds; and of further re­
duction in wow and flutter. 

There was indication that the use of 
transistors is about to become substan­
tial. One manufacturer stated, "The use 
of transistors in tape recording will, I 
believe, increase greatly in the forthcom­
ing months. (My company) has done a 
considerable amount of work in this di-
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Latest issue of 

TUNG-SOL TIPS 
tells you what you should know about 

DC POWER SUPPLIES 

PICTURED above is a block diagram of an electronically 
regulated power supply. It's the subject of the latest issue 

of Tung-Sol's monthly series for the industrial serviceman, 
Tung-Sol Tips. And it's must reading if you're going to deliver 
fast and efficient trouble shooting service to your customers. 

You get a big, broad analysis of how each of these elements 
contribute to the overall performance of these power supplies. 
There's a thorough discussion of one of the most critical 
elements in the power supply, namely the regulator ... with 
lucid illustrations and explanations of several common (and 
not so common) regulating devices in use today ... PLUS a 
ready-to-use, problem-solving series regulator trouble shoot­
ing guide that will prove a big help to you in your work. 

Then, to top things off: a lengthy description of how de­
signers design regulated power supplies. Right in this issue, 
the author takes you through a step-by-step analysis of 
designing procedures. You actually design a power supply 
with him. He shows you how circuit elements are selected 
through graphical means. He explains why particular tubes 
are suited for the design_ And finally, to cap it all, you get a 
complete circu'it diagram of the finished design . . . a tried 
and tested regulated dc power supply that delivers a 250 volt 
output at 50 to 250 rnA. 

So, don't miss out on this really important issue. It's yours 
merely for the asking. Just drop in to see your Tung-Sol dis­
tributor. He'll be glad to place your name on the mailing list. 
01' else write directly to us and start getting your issues of 
Tips immediately. Tung-Sol Electric Inc., Newark 4, N_ J. 

®TUNG-SOr 
SALES OFFICES: ATLANTA, GA. ; COLUMBUS. OHIO; CULVER CITY. CALIF.; DALLAS. TEXAS; DENVER, 
COLO . j DETROIT, MICH,j IRVINGTON, N. J. j MELROSE PARK, ILL.; NEWARK, N. J.; PHILADELPHIA, PA.; 

SEATTLE, WASH. CANADA: TORONTO, ONT. 
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rection and we are now offering compo­
nents such as bias oscillator coils, heads, 
power transformers, and schematic dia­
grams for a complete NAB type tran­
sistorized preamplifier with separate 
record and playback. This, of course, in­
cludes a push-pull transistorized bias­
erase oscillator." 

provelllents alld changes in tape heads 
by the end of the coming decade. "Tape 
heads of the future will utilize new and 
improved magnetic materials and manu­
facturing techniques to provide greatly 
improved signal-to-noise ratios and high­
frequency response. . . . By the end of 
the decade completely new head designs 
utilizing magnetic-field-sensitive semicon­
ductors will be in use." The same person 
also stated his expectation that tape re­
corders will make increasing use of sepa­
rate record and playback heads, each 
specifically designed for its ftmction in 
order to maximize quality of perform­
ance. 

Another stated, "Transistorization will 
certainly reduce size, weight, and even­
tually cost." 

On the other hand, a manufacturer 
expressed the opinion that "At this time, 
the advantage of transistors is only space 
savings." 

One of the respondents expects im-

for the money 
circuit by . tubes by 

.HII'·6·,,·,·&I1_'·,·Frk;::a:rd:;:o:n~I jAm per ex" 

about hi·fi tubes 
for hi·fi circuitry 

High gain .. . low noise . . . absence of microphonics .. . low 
distortion ... reliability - these are the primary qualities 
circuit designers look for in electron tubes. Once again, 
Harman-Kardon engineers have found these qualities 
best exemplified in Amperex tubes. Small wonder, then, 
that the tube complement of the new Harman-Kardon 
" Stereo R ecital" Model TA224 Integrated Stereophonic 
R eceiver includes four Amperex 12AX7/ ECC83's, one 
12AU7/ ECC82, and two 6AU6'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 Avenue, Hicksville, L. I. , New York. 

OTHER AMPEREX TUBES FOR QUALITY HIGH·FIDELITY AUDIO APPLICATIONS 

POWER AMPLIFIERS 
6CA7/El34: 60 w. distributed load 
7189: 20 w., push-pull 
6BQ5/ElB4: 17 w_, push-pull 
6CW5/fl86: 25 w., high current, 

low voltage 
6BM8/ECL82: Triode-pentode, 8 w., 

push-pull 

VOLTAGE AMPLIFIERS 
6267/EF86: Pentode for pre·amps 
12AT7/ECC81:} Twin triodes, low 
12AU7/ECC82: hum, noise and 
12AX7/ECC83: microphonics 
6BL8/ECF80: High gain, triode-

pentode. low hum, noise and 
microphonics 
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RF AMPLIFIERS 

6ES8: Frame grid twin triode 
6ER5: Frame grid shielded triode 
6EH7/EF183: Frame grid pentode 

for IF, remote cut-off 
6EJ7 /EFI84: Frame grid pentode 

for IF, sharp cut-off 
6AQ8/ECC85: 

Dual triode for FM tuners 
60C8/EBF89: Duo-diode pentode 

RECTIFIERS 

6V4/EZ80: Indireclly heated, 90 mA 
6CA4/EZ81 : Indireclly heated, 150 mA 
5AR4/G!34: Indireclly heated , 250 mA 

INDICATORS 

6FG6/EM84: Bar pattern 

IM3/0M70: Subminiature "excla· 
mation " pattern 

SEMICONDUCTORS 

2N1517: RF transi sto r, 70 mc 
2N1516: RF tranS istor, 70 mc 
2N1515: RF transi stor, 70 mc 
IN542: 

Matched pair discri minator 
diodes 

IN87A: 
AM detector diode, 
subminiature 

5. Change May B e E xpectecl in l 'apes f 

On the whole, it is believed that tapes 
will continue to improve slowly but 
steadily in such respects as reduced dis­
tortion, better treble response at slow 
speeds, less hiss, less print-through, 
greater strength, and other desired phys­
ical characteristics (such as smoothness, 
limpness, etc.) . 

A leading tape manufactUl'er stated, 
"There has been a slow but steady im­
provement in tape quality over the years, 
and it will undoubtedly continue in (the 
next) ten year period." 

Another stated, "I know we are, and 
I am sme competition is, working' to 
improve the tape media itself. We are 
carrying on both fundamental research 
as well as application development work 
to improve resolution argi jlistortion 
characteristics of our present tape prod­
ucts." This individual also noted the in­
creasing trend to the use of superiol' 
backing material, such as Mylar, to give 
tape superior physical characteristics. 

A third tape manufacturer Wl'ote, "We 
are constantly working on improved 
tapes to reduce noise level, improve high­
frequency overload characteristics, etc. 
Different film bases are being explored; 
print-through characteristics are being 
lessened and improved. The physical 
properties are being improved through 
better backing material." 

6. What Possibility Is There of a Radi­
cal Change in the Technique of Mag­
netic Recording? 

The possibility of a complete revolu­
tion in the method of magnetic recording 
of course cannot be said to be nonexist­
ent. Conceivably, for example, a mate­
rial might be developed that retains 
electrostatic impressions which can bc 
scanned by an electron beam. 

The respondents, however, were con­
fident that even if such a new technique 
were introduced, it would take the bette1' 
part of the next decade or more to make 
it commercially feasible. As one stated, 
"We don't see in the ill1.ll1ediate futUl'e 
any radical change in the process of 
magnetic recording for the home." 

In sum, it appears that tape recording 
and p layback as we know them today 
will remain with us for at least the next 
decade in substantially the same f01'I11, 
subject to changes that will improve per­
formance without producing rapid obso­
lescence. /E 

PRO & CON 
(f1'01n page 30) 

well be carried by little green men using 
purple wine skins. The thing that does 
matter is the algebraic sign convention. 
For those who are used to it, nothing 
could be more annoying than having to 
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unlearn a habit of thought ouly to re­
place it with something similar but 
slightly different. When no motivation 
is present, the situation can be viewed in 
its proper perspective. 

As far as engineers and scientists are 
concerned, the present convention is per­
fectly satisfactory. Any major shift in 
notation would be a gI'eat disadvantage. 
A certain amount of concentration would 
be l'equired for trivia and this effort 
would have to be subtracted from inter­
esting and difficult problems not of such 
synthetic origin. Further, if the electron 
flow convention were adopted, all the 
existing literature would be greatly r e­
duced in utility. The price is high when 
nothing is gained in return. 

This states the case for the defense. 
But what conclusions can be drawn by 
the person who has just become inter­
ested in electricity ~ H e has a wide choice 
of elementary books in both conventions, 
and he has no particular r eason to pre­
fer electrons to current or vice versa. A 
suggestion might be in order. 

If the beginner does not plan to go 

IN P "' r I J 
1(,( «.) I, -(Jr.. 

I . (. 

---H--. 
o...rPur 

---/40-+--~-..;;j ~ Ie • I • • r< 

Fig. 4. This is a logic circuit. If any input 
is grounded, 10 flows down through R 1 to 
ground. The transistor base-emitter iunc­
tion is back biased, the transistor is cut 
off, and the output is + 10 volts. If all 
the i nputs are raised above + 3 volts, t he 
lower end of R 1 is clamped to + 3 volts 
through the t ra nsistor base-emitte r iunc­
tion, the diodes are back biased and t he 
Ib flows into the transistor base. It pro­
duces the collector cu r rent Ie and the out­
put voltage fa ll s to 10 volts minus IcR2. 
Try this one w ith electron flow and you 
may miss the whole point: current R2 is 
switched into the transistor base when 

an output is desired. 

ill to engineering or science and if he does 
not have to work with engineers and sci­
entists, he can choose either convention 
that strikes his fancy. However, if there 
exists a high probability that he will 
need professional books, journals and 
personal contacts, he should avoid the 
electron-flow convention like the plague. 
Otherwise he will have to face years of 
tl'ying to break the terminology barrier. 

That, at least, is my opinion. Many 
of my acquaintances who have also 
]rarned and then had to unlearn elec­
b'on-flow are in agreement. I have never 
encountered any disagreement from en­
gineers. But it is a free country and 
only the future will decide the fate of 
the unconventional solution offered to 
t.he current pr oblem. .IE 
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~---------------------------~UST CLIP THIS AD I 
Fill in your name and address. Receive giant new I 

I 

FRE E RADIO SHACK I 
Electronics CATALOG 

plus every new issue for full year 
I See Am erica's finest values in Hi-Fi, Ste reo, Ham Radio, Kits and 

I Partsl Ove r 100,000 e lectronic marvels for today's enjoyment, exciting 
gifts, all-year pleasure. Low o s $2 down, poy balance after Christmos . I : ' I'(jj~ 5 .... values like this! . ~ I 

\ T~ansistor Pocket Radio only $8.88 n 
I Mail this ad to - U 
I RADIO SHACK, Dept. 60M12 - 730 Commonwealth Ave., Boston 17, Mass. I 
I YES! Without obligation mail free calalogs for full year. I 
I ~ ~~ I 
I City . Zone __ Slate • ----------------------------

Now! The amazing all·in -one professional recorder that made history 
with its modest price ... yours in an improved 505-4 model which 
also records 4-track stereo. Compare the exciting features . .. found 
only in the finest instruments .. . the price is still $495! 

FEATHER TOUCH PUSH BUTTON OPERATION' 4 HEADS, INCLUDING SEPA­
RATE 2-TRACK AND 4-TRACK PLAYBACK HEADS· 3 MOTORS, INCLUDING 
HYSTERESIS DRIVE· MECHANICAL FLUTTER FILTER· DYNAMICALLY BAL­
ANCED FLYWHEEL· . INSTANT SOURCE/TAPE MONITORING· TWO 
RECORD/PLAYBACK PREAMPLIFIERS' INSTANT START/STOP' AUTOMATIC 
CUT-OFF SWITCH • 3%-7112 IPS SPEEDS • AUTOMATIC TAPE LIFTERS • 
TAPE LOCATION INDICATOR SEPARATE MICROPHONE/LINE INPUTS, 
EACH CHANNEL· 

See th e phenomenal 

CONCERTONE 505-4 

at your dealer. For 

name of your nearest 

dealer and d escr iptive 

brochure mail coupon. 

Dealer inquiries invited. 

~ AMERICAN CONCERTONE, INC. 
~ A DIVISION OF ASTRO·SCIENCE CORPORATION 

9449 W. Jefferson Blvd . • Culver City, Calif. 
AIt, Dept. AUD · 12 
Please send your illustrated brochure on new CONCERTONE 
505·4 STEREO RECORDER 0 or the 505 2 TRACK RECORDER 0 
and the name of nearest dealer. 
Name ____________________________________ _ 

Addre ss' _______________________________ _ 

City ___________________ Zone __ State ____ _ 
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Never before 
offered at 
so low a price ! 

BRAND NEW, 
STEREO TAPE, 
RECORDING· 
PLAYBACK 
AMPLIFIER 

only 36.95 postpaid 
completely assembled, 
wired with t ubes! 

New 1960 model made by a lead­
ing American manufacturer of 
h igh fidelity tape recorders who 
curtailed production on their most 
expensive line! Unit equipped to: 
Record and play-back stereo and 
monaura l through microphone, 
phono and AM-FM tuners. Has 2 
complete pre-amplifiers and power 
amplifiers on one chassis. First 
stage transistorized, second uses 
DC on fi laments. Power output : 
6 watts max. on each channel. 
Frequency response: 70 to 15,000 
cy. Controls: Monaural-Stereo­
Aux; Stereo Balance; P layback­
Record (with automatic solenoid 
return to playback); Tone-Vol­
ume-On-Oft'; Inputs: Two-Micro­
phone-High Impedance; Two tun­
ers or phonos. Output: I -right 
channel-3.2 ohms; 1 left chan­
nel-3.2 ohms. Adjustable bias on 
both channels. Standard push­
pull bias-erase oscillator. Can be 
used with 'A or 'h track heads. 
Uses the following: 2 transistors 
2NI0I0; 3-12AX7; 2-6V6; 1-5Y3 ; 
1-6E5 (record level indicator) . 
This amplifier can be used with 
any stereo or mono. tape deck. 
Can also be used for the second 
channel on stereo-playback and 
monaural record only-tape re­
corders. Schematic and instruc­
tions included. Only $36.95 post­
paid, (except Hawaii, Alaska), 
money-back guar. Send check or 
money order (no c.o.d.'s please) 
to: 

SELECTRONICS 
1207 S. Napa St. , Phila. 46, Pa. 

Send fo r f ree catalog -

Dealers - w r ile fo r quantity prices 

LIGHT LISTENING 
(f1'01n page 8) 

fancy of the general public. The entire Schory 
series made in Chicago's Orchestral H all, 
when heard on proper equipment, can give 
you results fully as hair raising as the most 
complicated studio recording. More important , 
it preserves the acoustical environment of the 
room. Most percussion projects in recent 
months have introduced carloads of gear into 
the circuits that lead from the mikes to the 
final tape recording head. Considerable evi­
dence has been compiled by t he gear-happy 
boys indicating t hat novelty stereo discs can 
be cut at higher levels with less risk of over­
load on peaks if you assign a platoon of engi­
neers to ride herd on each group of instru­
ments in the orchestra. If limiters, equalizers, 
and compressors fa il to bring an instrument 
in to line, the echo chamber stands ready to 
bring about the desi red eO'ect. 

This Chicago session Is a valuable reminder 
that it is possible to get a rare degree of 
excitement into the grooves of a stereo disc 
with nothing more than the actual sound of 
the performers piped directly from mike to 
final tape. 

Dancing on the Ceilillg has a tnp dancer 
moving from speaker to speaker. An assort­
ment of thirteen cymbals Imitat e moving 
waves in the arrangement of B eyond the Sea_ 
There are trumpeters all over the place in 
Peanut Vendor and the element of comedy 
crashes in as the orchestra draws to the end 
of Stltlllbling. An undesignated member of the 
group staggers across the width of the stage 
through an obstacle course of instruments 
only to end up inside the bass drum. Clean 
fun for the entire family. 

60 Years of Music America Loves Best, 
Vol. 2 RCA Victor LM 6088 

Another volume of Music America Loves 
Best was inevitable in view of the acceptance 
of the first set. A few scoO's greeted the 
earlier two-record album when it came out 
about a year ago. It was felt that listeners in 
this sophisticated age would pay little atten­
tion to a sampling of the entire contents of a 
sixty-year-old record catalog. The scoO'ers (I 
was tempted to join them before I unsealed 
the package) underestimated the power of 
nostalgia and the overwhelming versatility 
of such a collection as a gift item. During 
this season of the year, it's very handy to 
know that just about any inhabitant of this 
planet is apt to find something he likes in a 
cross section of the oldest catalog of pop, 
classical and in-between artists. Thirty-three 
performers parade through this two-disc set. 
The reproduction values range from the 
Caruso period to a modern-sounding Rise 
Stevens excerpt from Carmen which has been 
updated at least five years in the reprocess­
ing. One of the major surprises-the nearly 
complete range of the piccolos in Sousa 's 
Band as heard in Stars and Stripes Foreve,·. 

The Sound of a Marching Band 
Medallion MS 7507 

Frederick Fennell: Sound Off 
Mercury SR 90264 

With the help of an electric metronome, all 
the marches in the Medallion disc were re­
corded at the marching tempo of 120 steps 
per minute. Dubbed crowd noises and a fair 
amount of channel hopping set this session 
apart from standard recordings of a brass 
band. A mixture of microphones and thp 
extra step in the process created by the cur­
rent vogue for re-recording tend to subtract 
a certain amount of naturalness from the 
finished sound. Some listeners may find such 
stUdio work very eft'ective but I prefer a 
caught-in-the-open eO'ect In band recordings. 

Fennell's Eastman Wind Ensemble, com­
prising fifty-two players, oO'ers a more con­
ventional treatment of lesser-known marches 
by John Phillip Sousa. Concert hall ambience 
mnk€'s it easie l' fo r the recording crew to get 

a smooth spread of stereo. The three tiel'S of 
bells that form the instrument known as a 
Turkish Crescen t pictured on the cover add 
a novel touch in Noble8 oj the MY8tic Shrine 
-an infallible indication that Sousa was a 
Shriner. 

Fred Wa ring : Keyboard Chora le 
Capitol ST 1452 

The Waring organization deserves credit 
for a novel wrinkle in this release. They've 
concocted a recording that gives us an ex­
ceptional opportunity to gauge the amount of 
dynamic range now possible on stereo discs in 
the non-classical category. (As a rule, dynam­
ics are an unlooked-for commodity in the pop 
field.) In this project, Fred Waring engaged 
the services of another Capitol artist-con­
cert and supper club pianist Evalyn Tyner_ 
The Pennsylvanian's orchestra was fur­
loughed for the occasion. The piano was 
placed in a prominent spot and the rest of 
the stage occupied by the mixed chorus. Skip 
any notion that this was a typical glee club 
with plano accompaniment. Waring and his 
roster of arrangers that reads like a n ad 
agency-Ringwald, Ades, Naylor and Hay­
ward-had a far more elaborate scheme. The 
piano was to be starred in big pieces: War8aw 
Concerto, Cornish Rhapsody, Slaughter 011 

Tenth Ave. as well as favorites of more mod­
est proportions such as Ruby and D eel) 
Purple. The chorus was expected to make 
itself useful in the new role of accompanist 
in the concerto and standard tunes. 

As for the recording, once the level was 
set for the top vocal peaks, a rare degree of 
discipline was observed by the console engi­
neer in reSisting the temptation to bring up 
the gain In the choir's hushed moments. Of 
course, such discipline is easier to maintain 
now that the producer has better assurance 
that the finished disc will have a satisfactorily 
low figure of background noise. The diction 
and style of the Waring gang is still tops 
even at the threshold of the VU meter 's 
low end. 

Sounds From The Alps 
Westminster WST 15057 

There's a fresh breeze blowing through the 
reorganized Westminster catalog. Their long­
standing reputation for progressive attitude 
in technical matters Is considerably enhanced 
by this latest release. The music is aimed at 
a specific audience. A brother and sister team 
of yodelers carries the main assignment with 
the help of a small native band that avoids. 
the "oompah" style frequently associatetb 
with Swiss and Austrian outfits. If you don 't 
get response of remarkable flatness and t rans­
parency while playing this release, the faul t 
does not lie with the recording. 

Living Strings Play Music For Romance 
RCA Camden CAS 637 

Things continue to look up in the lower­
priced stereo disc territory. This $2.98 Item. 
is the latest in a series of releases by a Brit­
ish string orchestra that cnn match in lush­
ness anything we have over here. It's a. 
pleasure to note that surfaces on economy 
pressings are no longer a widespread problem. 
Difficulties that used to crop up due to use or 
cheaper materials in the pressings have been 
solved on several labels. A further help In the­
matter of signal-to-noise Is the specific equali­
zation used on this disc. At normal volume, 
the slight rise in treble and bass character­
istics on the record is quite evident. It acts 
in much the same manner that a loudness· 
compensator does in a playback circuit. Try 
it at several levels and you'll notice the disc ' 
sounds flatter at a volume suitable for baclt­
ground listening. The novelty in the program 
heard here is a tunc horrowed from the ligh t 
class ics. A Swedish Rhapsody based on Hugo 
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Alfven's Midsu7n7nm' Vigil adds a bucolic 
touch to what other wise is a slick job of 
continental musicmaking in a pop and movie 
vein. A few uncharitable souls, upon hearing 
this not·over-three-buck morsel on a good rig, 
will be moved to wonder why other stereo 
discs still requ ire a price tag severnl dollars 
higher. 

Guy Lombardo: Sing the Songs of 
Christmas Capitol STAO 1443 
The Sound of Children at Christmas 

RCA Victor LSP 2254 
The youngsters are taking charge of more 

of their own entertainment on holiday rec­
ords this year . One-hundred children's voices 
join the Lombardo orchestra and vocalist 
Kenny Gardner during one of their annual 
visits to St. Patrick's Parish at Stoneham, 
Mass. The impromptu atmosphere of this 
gathering in the community's Town Hall will 
appeal to anyone searching for a recording of 
carols performed without slickness. 

The ch ildren's chorus assembled by Victor 
in New York's Webster Hall numbers twenty­
two individuals between the ages of eight and 

twel ve. The group is smaller bu t the per­
centage of artists operating at only half or 
quarter voice is far less than that of the 
Lombardo session. Although. neither album Is 
lacking in spontaneity the edge for natural­
ness goes to Capitol. 

Kingston Trio: The last Month of the Yea r 
Capitol ST 1446 

Acknowledging the sizeable audience that 
exists for Christmas music of a non-deeply 
religious nature, the Kingston Trio has de­
voted considerable thought to the selections 
recorded here. Anyone who has shopped for 
a collection of this kind will feel indebted to 
the trio for their initiative and thei r presence 
of mind In excluding items such as Jingle 
Bells and Rudolph the Red Nosed You-Know­
What. Most of the tunes are fo lk songs and 
ballads associated with the month of Decem­
ber in countries around the world. In keeping 
with the heightened international flavor of 
the program, the accompaniment includes a 
celeste and the Bouzouki-a Greek string in­
strument with a tonal characteristic similar 
to the lute or mandolin . .1G 

HUM CHASING 
([1'om page 28) 

External to the tube, heater wll'mg 
may induce hum due to poor lead dress. 
(Fig. 7 shows an example). Heater wir­
ing should be twisted and kept well re­
moved from signal circuits. In watching 
heater wiring, don't forget also the pri­
mary power leads- they can cause 
trouble too. Pilot lights and fuse con­
nections, as well as an onloff switch on 
the back of a rotary control, can bring 
a.c. wiring into danger areas. 

The remaining possible ways for hum 
to get in are by direct induction in the 
signal circuits, either magnetic or elec­
tric. Where magnetic induction is a 
strong component. trial shorting of a 
grid, or other point of relatively high 
imp en dance (taking care not to short 
down a d.c. supply voltage that might 
cause some other change in circuit op­
eration) will probably increase the hum. 
Where the induction is electric, it will 
practically eliminate the hum. 

The way to eliminate magnetic in­
duction is by shielding, twisting leads, 
and use of proper lead dress for the 
purpose. Electrically induced hum can 
also be eliminated by shielding, but to be 
effective, the shielding must be complete. 
Sometimes this is impractical, and a re­
duction in circuit impedance is a more 
effective approach. 

In figuring circuit impedance for this 

purpose, don't forget the active elements 
or reactances. Plate resistance of a pre­
ceding stage can keep impedance down 
just as effectively as using a lower re­
sistance value somewhere (Fig. 8). Or 
feedback may help. Low plate resistance 
is one good reason for using triodes in 
preference to pentodes. Two triodes can 
replace one pentode,. with less suscepti­
bility to some hum problems. 

Feedback circuits can increase, as well 
as reduce, the output hum, because of 
interaction with other factors. The best 
way to figure out what happens when 
feedback is connected is to develop a 
complete phase diagram (as at Fig . 5) 
for the hum frequencies . Then work out 
a way so that any possible points where 
residual hum may get injected will buck, 
!'ather than add. 

That about covers the main possibili­
ties. We could elaborate by giving a 
whole pile of case histories. But chances 
are we would still not give one like the 
next problem you'll encounter-there are 
never two alike! The main thing is to 
keep aware of all the possibilities. Don't 
get the notion there's something mystic 
about hum, although sometimes it does 
seem to come "out of the ground" (using 
that word literally and in its technical 
sense) ! Keep a souhd engineering ap­
proach and you'll chase it ! IE 

PLATE 
RES 1ST ANCE = 

2 MEG 

PLATE 
RESISTANCE = 

10k 

I MEG 

A. B. 

Fig . 8. Hum pickup due to circu it operating impedance depends on tota l impedance 
to ground . Don't forge t that active impedances are part of this . The triode (b) allows 

lower impedance to ground than the pentode (a ). 
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Decorate your home with ... 

Living Music 
glLeHZHleL HI-FI 

T he versa t ilit y a nd bea u ty of 
Grommes Hi-F i Equipment makes 
it possible for you to place it into 
any mode of m odern living. W hether 
you prefer bookshelf, built-in or 
cabinetry, G r ommes Eq u ipment 
blends in to any in terior decor. 

Grommes gives you brilliant clarity 
a nd reproduction a t its finest . .. 
superb fidel ity with a realistic depth 
-truly m usic that lives. 

Ask your qua lity Hi-Fidelity Dealer 
to demonstrate Grommes Equip­
ment . You have a surp rise in store 
for you! 

DIVISION OF PRECISION ElECTRONICS, INC 

9101 King Avenue. Franklin Park. illinOIS 

: Dept. TJ : 
: Send coupon today for complete details on Grommes : 
: equipment. : 

: Name ...... . ... . ... . ..... . ..... . . . • . . . ...• • . . ..... : . . 
: Street ...... . . .. . . . .. . ..... . .. . . . ........ . ...... . . . : . . 
: City ......... . .... , . ... .. .... Zone ... ,State ....... . . : . •.••••••.• •••.• •..••..•...........• 
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TELEX 
SUPERIORITY IN SOUND 

new dyna-twin 
Why shock around the clock? Love 
thy neighbor b y doing your la t e 
evening hi-fi stereo list ening-fully 
relaxed and in privat e - with t h e 
a ll-new TELEX D yna-T win. 

With TELEX D y na -Twin private 
listening you can experience the full 
sound of true third d imensional ba l­
anced stereo without arousin g t he 
wra th of neighbors . 

Other sound r easons for speci­
fy ing TELEX D yna -Twin : 
• Matched receivers give perfect 
stereo balance. Frequen cy re­
sponse: 30 to 15,000 cps. • Sensi­
tivity: 80 db above .000204 dy nes 
per sq. cm. for 1 milliwatt in pu t 
• Comfort for hours , weighs ohly 
9 oz .• Perfect weight distribution 
with seven-way hea dband a djust­
ment. Single, non-ta n g l e cord 
• Sturdy Tenite and st a inless st eel 
construction. Moisture and rust 
proof ...... . .. .. .... ... $23.10 

CHOICE OF PHONE PLUGS! 
TELEX can provide terminals com­
patible with your existing equip­
ment. 
I TEM 

Dyna-Twin H eadset, 
cord stripped and tinned 
Dyna-T win H eadset, 
standard ph one p lug-monaural 
Dyna -Twin H eadset, 
2 standard phone plugs-stereo 
Dyna-Twin H eadset, 
3-circuit p lug-stereo. . . . . 

MODEL No. 

. HDP-l 

. HDP-2 

HDP-23 

H DP-53 

For more information and a demonstra­
tion, see y our TELEX dealer. Or write 
directly to us. 

TELEX 
Communica.tions Accessories Division 
Telex Park, St. Paull, Minnesota, CA-709 
InJ;anada : Atlas Radio Corporation, Ltd., Toronto 19,"Ontario 
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POWER REQUIREMENTS 
([l'om page 48) 

readings <I eo II ndtiplied by 0.89). Until 
amplifier manufacturers begin to specify 
the maximum instantaneous output volt­
age of their amplifiers, it is best deter-
mined by Emax = '/2 P R where P is the 
rated sine wave (not peak) output power 
of the amplifier and R is the rated out­
put impedance. (Table 1 also shows the 
equivalent power reserve between the 
peak power output and the average 
power inferred from a VU meter read -

V2 
ing (by R)' and shows either of these 

ratio. in terms of db of indicated re­
serve power (or voltage). 

As an exaLllple of the use of this table, 
consider a 10-watt amplifier which i;:; 
found to develop 3 volts across its 8-ohm 
speaker terminals during normal loud 
passages. The maximum output voltage 
of the amplifier is '/2 x 10 x 8 01' about 
12.1;> volts. Thus the voltage reserve ratio 

. 12.6 ~ d as defined in Table 1 IS 3- 01' 4.", an 

the amplifier may thus be seen to be 
overloaded about 0.0003 or 0.03 % of the 
time. 

An interesting thing to note about 
Table 1 is the rapid decrease of overload 
percentage when the reserve becomes 
larger than about 10 db. It also should 
be emphasized that the overload per­
centages occurring in the lower part of 
the table are really extremely small num­
bel's! For instance if one considered the 
shortest overload that could be detected 
by ear to be about 50 microseconds (one 
cycle at 20 kc), then with an 18-db 
safety factor the mean time between 
these 50-microsecond overload periods 
would be about a year. Even at 14-db 
reserve the mean time between overloads 
would be on the order of several seconds, 

again assUi li ing only 50 micl'oseconus for 
each overload. Thus it is clear that 14-
db reserve is certainly adequate for any 
purpose, and it is also plain that 6-db 
reserve would be inadequate for high­
quality reproduction as the signal would 
be overloading the amplifier over 7 prr 
cent of the time. 

In the range between these two obvi­
ously limiting values the actual resen-c 
chosen is to some degree a matter of thc 
quality of reproduction desired, but hy 
the treatment here we have reduced this 
range to just a few db rather than the 
nearly 20-db range of previous esti­
mates. It is likely that the range could 
be reduced still more by some controllcd 
subje(jtive experiments, but until that 
time it is interesting to note that a CCl'­

tain overload percentage seems to have 
roughly the same effect as the same per­
centage of harmonic or intermodulation 
distortion at the listening level. On this 
basis it would seem that a reserve of 10 
to 12 db would be sufficient without being 
excessive. This brackets the required re­
serve power rather closely as being 10 to 
16 times the measured average output 
power. 

Although we have been able to detc!"­
mine reasonab ly accurately the pow('[' 
reserve required by the above statistical 
approach to complex signals, there is 
considerable further work to be done in 
establishing the relation between per­
centage overload time and subjective !i:t­
ening reactions. The aim of this article 
has been to provide the basis .for the stH­
tistical treatment of complex signals, as 
this is the ouly way that such signals 
may be safely handled. The author would 
like to encourage any comments and fu r­
ther development of this approach. 

TABLE 1 
PROBABILITY OF OVERLOADING AMPLIFIER AS A FUNCTION OF AMPLIFIER 

RESERVE CAPACITY 

Voltage Equivalent Equiva lent Fraction of Time Reserve Power Reserve Reserve in Amplifier Ove rloaded Ratio" Ratio Decibels 

1.00 1.00 0 0.373 5 
1.26 1.59 2 0.262 7 
1.59 2.51 4 0 .158 5 
2.00 4 .00 6 0.076 7 
2.5 1 6.30 8 0.025 I 
3. 16 10.0 10 0.005 II 
4.00 16.0 12 0.000 385 
5.00 25.0 . 14 0.000 009 424 
6.30 39.8 16 0.000 000 037 98 
7.90 62.5 18 0.000 000 000 002 56 

10.0 100 20 less than 100lS 

,~ Ratio of maximum output voltage of amplifier to signal voltage indicated on VU meter. 
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VARIABLE PITCH RECORDING 
(from page 48) 

and the flexible-belt coupling to the Weare also working on an automatlc 
lathe, no vibration or rumble is intro- feature which will eliminate necessity 
duced into the turntable. In our experi- for hand control of the pitch. Even more 
ence there have been no patterns what- time per side can be obtained with the 
soever as a result of this installation. automatic version because the electronic 
This feature is important as other types control is more accurate in calculating 
of drives can become worn and thus in- variations in level and low frequency 
troduce rumble and visible patterns into content of the program material than the 
the recorded disc. human operator. When properly ad­

Operation 

In the past, engineers have shied away 
from cutting at pitches in the neighbor­
hood of 250 lines per inch or greater. 
They did this because it was necessary 
to reduce the groove size from the usual 
2.7-mil to 3-mil groove width in order 
to be able to have room for modulation 
or groove "swing" at this fine pitch. This 
caused tracking problems for the general 
run of reproducers. A~ a result, the ma­
jority of microgroove recordings are cut 
with a 3-mil width. This 3-mil width is 
not to be confused with the 3-mil stylus 
radius used to reproduce the old 78 rpm 
discs and present day radio transcrip­
tions. The 3-mil groove width is the 
measurement made by the recording en­
ginem' through a calibrated microscope 
for microgroove recordings. This groove 
width is played with the standard micro­
groove point with a I-mil radius tip. As 
mentioned previously, this limits the 
amount of time that can be recorded p er 
side. 

With the variable pitch method, the 
same groove dimensions are used as for 
the 180- to 210-line cutting. In fact, 
when adjusting the lathe, the groove 
depth is set for standard microgroove 
depth, that is, the usual 2.7-mil to 3-mil 
groove width. The variable pitch control 
merely conserves the "land" between the 
grooves when it is not needed. A few 
experimental cuts will indicate the maxi­
mum number of lines which can be cut 
by increasing the pitch to a greater num­
ber of lines. A point will be reached when 
almost no "land" exists between groove~. 
The setting of the pitch dial can then be 
noted. 

Manual operation of this system can 
be quite effective once the operator 
learns the capabilities of the system. An 
advance tape head can be installed Oll 

the tape reproducer machine about one 
or two seconds ahead of the standard 
playback head feeding the disc cutter to 
allow the operator to monitor and adjust 
the cutting pitch before the material ac­
tually reaches the cutter head. This 
method need not be used if the operator 
is familiar with the program material or 
has previously auditioned the tape and 
made a schedule of "pitch" notes versus 
elapsed time. 

AUDIO • DECEMBER, 1960 

justed, the automatic system can com­
pensate very accurately and adjust the 
pitch accordingly. However, in some ap­
plications, the manual method will prove 
to be highly satisfactory and accurate. 

Conclusion 

The accompanying circuits, drawings, 
and photographs are, in a way, se1£­
explanatory. However, each installation 
is a custom job depending upon the type 
of cutting lathe and the features the 
owner wishes to incorporate. We have 
presented here a "basic" idea and sys­
tem. This type of installation not only 
gives more cutting time but even more 
important allows for a greater dynamic 
range as peaks and low frequency ma­
terial may be recorded without fear of 
overcutting. Naturally, variable pitch is 
not practical on all types of program 
material. However, the average studi.o 
which han dies a great variety of WOl'k 

will find much use for such a system. 
The appearance of new stereo cutters 

on the market will require widespread 
use of such units. Variable pitch 
necessity for stereo mastering. 

NEW PRODUCTS 
(from page 73) 

a test sw i tch to select on e of the six 
a djustments possible; and the triode 
switch previou s ly mentioned. Distortion 
is claimed to b e virtually measurable be­
cause of a newly developed circuit. The 
output stage u ses EL34' s in push-pull 
parallel configur a tion. Marantz Co., 25 -1 4 
B r oadway, Long Islm1d C ity, N. Y. M-9 

• New Record Stol'age FilE>. Featuring 
s lide-out accessibility for storing record 
a lbums a nd tapes, the new Quick-See files 
are easily installed in a ny convenient 
cabinet. They are a lso availabl e in an end­
table type of cabinet in fine wood veneers. 
Nine different slide models make it possi-

ble to fit the individual files in a lmost any 
conceivab le storage area. They hold up to 
125 12-inch records, 150 45-rpm records, 
OJ" 30 tapes. Also available is a record 
display unit for stores which features 
roll-out trays for easy browsing. This 
unit h as a capacity of 300 12-inch records. 
Kersting Manufacturing Co., 504 So. Date 
Ave" Alhambra, Cali fo rnia, M··IO 
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NEW! 
No. 120 
THE 4th AUDIO ANTHOLOGY 

$2.95 Postpaid 

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

No. 115 
McPROUD HIGH FIDELITY OMNIBOOK 
Prepared and edited by C. G . McProud, 
pubUsher of Audio and noted authority 
and pioneer in the field of high fidelity. 
Contains a wealth of ideas, how to's, 
what to's .and when to's, written so 
plainly that both engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora­
tion, cabinets and building hi-fi furni­
ture. A perfect guide. $2.50 Postpaid. 

HANDBOOK Of SOUND REPRODUCTION 
by Edgar M. Villchur 

Right up to date, a complete course on 
sound reproduction. Covers everything 
from the basic elements to individual 
chapters of each of the important 
components of a high fidelity system. 
Regularly $6.50 ... offered for a limited 
time at only $3.75. 

SPECIAl! You pay only $2.75 for this 

"the best of A U 0 I 0" No. 124 

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

NEW! Greatest Reference Work on Audio & Hi Fi No. 123 

nThe AUDIO Cydopedia" by Howard M. Tremaine 

Up tD tlte minl/te, inclutlinl stereD! • 1280 pages . 
• 3400 topics 
• 1600 illustrations 

Here is one single volume with the most comprehensive cov­
erage of every phase of audio. Concise, accurate explanations 
of all audio and hi fi subjects. More than 7 years in prepara­
tion-the most authoritative encyclopedic work with a unique 
quick reference system for instant answers to any question. A 
vital complete reference book for every audio engineer, tech­
ilician, and serious audiophile. $19:95 

No.112 
TAPE RECORDERS AND TAPE RECORDING 
by Harold D. Weiler 
A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and learn the 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone tech­
niques, sound effects, editing and splicing, etc. Invalli­
able to recording enthusiasts. Hard Gover $3.95. Paper 
Cove.r $2.95 Postpaid. 

DECEMBER 

SPECIAL! 

SAVE 

$5.40 

Save over 50% with this collection of AUDIO books. 
4th Audio Anthology ($2.95) McProud High Fidelity 
Omnibook ($2.50) best of AUDIO ($2.00) Tape 
Recorders & Tape Recording ($2.95) 

TOTAL VALUE OF ALL FOUR BOOKS $10.40 
Your cost ONLY $5.00 POSTPAID 

This offer expires December 3 1, 1960 
Cood only on direct order to Publisher 
CIRCLE OS612 

AUDIO Bookshelf 
RADIO MAGAZINES, INC., Dept. 612 
P.O. Box 629, Mineola, New York 
Please send me the books I have circled below. I am enclosing the 
full remittance of $ .............................. (No. C.O.D.) 

All U.s.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders 
(sent at buyer's risk). 

BOOKS: 110 112 115 12'0 123 124 OS612 

NAME ADDREss ________________________ ~ 

CITY-----------------------ZON~STAT<;.E ______________ _ 
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JUNK-BOX FM ALIGNMENT UNIT 
(It'om page 23) 

the desired points are marked on the 
celluloid scale of the dial. 

Although the builder of the unit sees 
no particular reason for using a test 
oscillator to check the dial calibration 
of a tuner, IJ. scale of FM frequencies 
was added to please any reader who 
might think it convenient. A separate 
inductor was used for this purpose, and 
because of the high frequencies, recourse 
was had to the dodge .of using an in­
ductor of such value that the frequen­
cies produced by the oscillator were one­
third of those in the 88-108 megacycle 
range; therefore third harmonics were 
used for measurements. By a stroke of 
luck, one of the "surplus" slug-tuned 
coils had such inductance that it pro­
vided third-harmonic signals in the FM 
range; it was therefore used without 
alteration. This coil had 11 turns of a 

fabric-insulated wire, occupying % inch 
on a %-inch diameter form. The fre­
quencies marked on the scale do not cover 
the entire 88-108 megacycles, because 
FM signals from stations at both the 
low and the high end of the range were 
unavailable at the location where this 
unit was built. Extrapolation from 
known frequencies would of course be 
possible, but values so obtained should 
not be taken too literally. 

Fig. 3. Rear view showing shelf behind 
the front panel. 

AUDIO • DECEMBER, 1960 

Although this is by no means precise 
equipment, it is capable of doing an ac­
ceptable job on an FM tuner. 

F'igut'e 2 shows the front of the unit; 
the dial at the upper left is marked for 
10.7 megacycles minus and plus the re­
quired deviations on one scale, and FM 
frequencies on a second scale. The small 
knob below the dial' operates the poten­
tiometer that varies the output. The knob 
at the upper right is the bandswitch. 
The knob at lower right is the on-off 
switch for the power line. 

Figut'e 3 shows the shelf behind the 
panel. The socket fdr the 6AF4A tube is 
at the right, and the socket for the 6C4 
tube is at the left, of the variable capaci­
tor; tubes are below the shelf. At the 
left of the shelf are the two inductors, 
fastened to the bandswitch, and the fila­
mpnt transformer. The separate plate 

Fig . 2. Front view 
of completed unit. 

supply transformer, the silicon rectifier, 
and the electrolytic capacitor are below 
~e~~ E 

PARTS LIST 

Ll 10.7 megacycle coil 
L2 88-108 megacycle coil 
Cl , C2 20 ~j.tf (5 % ) 
C3 , C4 25 JA.i-lf 
C5, C6 100 !lJ~tf 
C7 5 ~l;.tf 

Cs 2000 JA.i-lf 
C9 1100 JA.JA.f 

ClO 10/450} . 
C
ll 

40/450 electrolytic 

Rl 8500, 1 watt 
R2 lOOk, 1 watt 
R3 3300, 1 watt 
R4 100 ohm potentiometer 
R5 2200, 5 watt 
Sw d.p.d.t. bandswitch 
Dial Millen 10039 
2 tube sockets, 7 contact 
Silicon rectifier, 150 watt 
Filament and plate supply 
transformers 

GIVE 
4-TRACK 
STEREO 

TAPE 

VOCALS 
Ella Fitzgerald Sings 
Gershwin, Vol. 1 
Verve/VSTC-21S 
Join Bing and S'ing Along 
Bing Crosby 
Warner Bros./WSH363 

THIS 

OPERAS 
Puccini : Madama Butterfly 
(Completej Tebaldi (2 Reels) 
London/LOR-90010 
Verdi: Aida (Complete) 
Tebalo; (2 Reels) 
London/LOR-900IS 

DANCE MUSIC 
Let's Dance/ Let's Dance 
Again-David Carroll (Tw in­
Pak)-M ercury /STG-I 

Schubert: Sym. #8; Mozart: 
Sym.#40-london Sym, Orch. 
Everest Tapes/STBR-3046 
Dvorak: Sym. #5 "From The 
New World"-Golschmann 
Vanguard/VTC-1622 

CHRISTMAS 

SOUNDTRACKS 
Around The World 
In 80 Days-Soundtrack 
Decca/ST74-9046 

there's 

CHAMBER MUSIC 
Schubert: "Trout" Quintet 
Fine Arts Quartet 
Concertapes/4T-4004 
Mozart: Clarinet Quintet 
Regi na Id Ke II 
Concertapes/4T-400S 

PERCUSSION 
Persuasi ve Percussion 
Terry Snyder 
Command/RS4T-800 
The Sound of Top Brass 
Peter london Orchestra 
Medall ion/ MST-47000 

JAZZ 
Pyramid/No Sun I n Venice 
Modern Jazz Quartet 
(Twi n-Pak) Atlantic/ALP-I904 
Marching Dukes of Dixie­
land, Vol. 3-Audio Fidelity 
AFST-1851-4 

MORE OF IT! 
CHRISTMAS MUSIC 
Christmas Time 
Roger Williams 
Kapp/KHI019 
Christmas Carols 
Mantovani 
London/LPM-70036 

MUSIC SOUNDS BEST ON TAPE - select from 
the wide variety available now at leading hi fi 
salons, music stores and tape machine dealers. 

I UNITED STEREO TAPES YtT 
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MANUFACTURER 

FUKUYO SOUND a 2.25, Hori;une, Kito.ku, Tokyo 
Coble: CORALFUKUYO 

Circle 92A 

SAVE MOST! Here 's yo ur 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 la rges t stocks of famous-name 
amplifiers , t une rs, c hangers . spea ke rs, 
enclosures, period-style equipment cabi· 
nets, tape recorders , accessories ; save 
most with KNIGHT @ d eluxe components. 
Build your own-save even more with 
our exclusive Hi-Fi KNIGHT-KITS@. For 

everything in Hi-Fi and Elec­
tronics, get the FREE 444-
page 1961 ALLIED Catalog! 

ALLIED RADIO, Dept. 146-M • P ,-,-, 
100 N. We,tern Ave., Chicago 80, III. I 

I 
I 0 Send FREE 1961 ALLIED Catalog. I 
I I 
I~_ I 
I I 
I Address I 
I I 
I City Zone_Siale ___ I L _____________________ ~ 

Circle 928 
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AUDIO ETC 
(from page 52) 

tors, in speaker terms. You can argue about 
them-they are there. But they simply are 
not to be classed as gross, by any stretch 
of the imagination. This is good. 

The essential features of this modestly 
capable speaker are, in the bass, a solid en· 
closure with tubular port. The currently 
excellent modification of what used to be, 
if I r emember rightly, J ensen' s own origi­
nal bass reflex. In the treble, Jensen bas 
converted to the new t ype of dome tweeter 
and I am all for it. These little domes may 
not in themselves be perfect, but they do 
again limit imperfection to a relatively 
micro range. There are two 3!-inch mid­
range direct radiators here and a single 
phenolic dome tweeter for the ultra·top, 
all of these controlled for balance by a sin­
g le volume knob on the back. 

May I suggest that this is an excellent 
idea. In theory, separate controls for highs 
and mid-range give more flexibility; but 
I've found that I am more confused thall 
enlightened by such dual controls most of 
the time. Too m any variables for t he timid 
ear-mine's timid in such cases. I like Jen · 
sen's balancing and would find it adequate, 
I think, in 95% of common situations. 

The Jens4?n cabinet was originally avail ­
able unfinished only, but now is out in fin­
ished form, at a higher price. It's service­
ably light in weight-I can carry the thing 
- and seems solid, though the back boar d 
appears to be removable (angled screws) 
and does occasionally vibrate to the touch 
on really heavy bass passages. A trace of 
reflex-type softness in the bottom sou11(l, 
but really only a t race and of strictly micro· 
style significance for general listening. 

What else is there to b e said ~ Simply 
that this speaker's personality is "micro" 
enough so that with very little trouble I 
could interchange it with others in my 
speaker roster. I listened for weeks to all 
my records on the pair of J ensens. Then I 
tried one J ensen and one of a more expen­
sive bookshelf brand. The differences were 
there (and the Jensen was more efficient, 
louder, requiring re-balancing). Bnt I found 
even so that the stereo mix was qui te satis· 

MORE CLASSIFIED 
AMPEX 350-2P stereo recorder with remote 

control; used 30 hours $1490.00. Sigma 4 
channel-2 channel stereo mic mixer with line 
level outputs; used 1 hour $350. 00. Sell both 
for $1695.00. Freight prepaid if check en­
closed, otherwise, 10 % down-balance Ex­
press Collect. Star Recording Co., 1615 Lon­
don Road, Duluth 12, Minnestoa. 

REK-O-KUT 16" 3·speed console d isc re­
corder with Grampian type "C" cutterhead, 
16" arm and cartridge, 120 a nd 270 lead· 
sc rews; newest model, used 20 hours $690.00. 
Rek-O-Ku t Deluxe Challenge r 12" disc r eo 
corder in portable case, 120 and 264 lead­
screws, ,·ecord-play amplifier , Gray visco 
damped broadcast arm and cartridge, 3 
speeds; used 500 hours $325.00. Capps Hot 
Stylus System, used ODce $49.00. Van Epps 
Suction System, pump and motor, chip col­
lector box, bose and tapered boses to disc 
recorders; used 30 hours $170.00. Freight 
prepaid if check enclosed. otherwise 10 % 
dowD-balance Express CoUect. Star Record· 
ing Company, 1615 London Road, Dulutb 12, 
Minnesota. 

PULTEC HLF-3C Audio filter, 11 hi-Io cut­
oil' frequencies, in-out sw itch; used 1 hour 
$160.00. Ampli fier Corp. of America A VC Am­
plifier, controls and meter. transformer in ­
Gutputs; used 2 hours $150.00. Audio De­
velopment jack panel and 4 patch cords, 24 
double jacks; no t used $60.00. Two Shure 
#330 ribbon mics : used two hours $50.00 
each. F reight prepaid if cbeck enclosed, otber­
wise 10 % down-balance Express Collect. 
Star Recording Company, 1615 London Road. 
Dul uth 12. Minnesota. 

, CLASSIFIED~ 
Rates: 10¢ per word per Insertion for no.commenlal 
advertisements ; 25~ per word lor comm,rcl.1 .dur­
tl .. menis. Rates are net, and .0 discounts will .. 
allowld. Copy must be accompanied by remlltanc. In 
t,lI , and must reach tho New York omce by thl 
nrat of the month preceding tho date of Iss.e. 

HIGH FIDELITY SPEAKERS REPAIRED 
A mpri te Speaker ::;ervice 

168 W. 23rd St. , New York 11, N. Y. Crr. 3-4812 

ENJOY PLEASANT SURPRISES, Then 
wri te us befo re you purchase any hi-fi. You'll 
be g lad you did. Unusual savings. Key Elec­
tt·ODlCS, 120 Liberty St., New York 6, N. Y. 
CLoverdale 8-4288. 

WRITE for confidential money·saving prices 
on your Hi-Fideli ty amp Iifie ,·s, tuners, speak­
ers, tape recorders. Individual quotations 
only; no catalogs. Classified Hi-Fi Exchange, 
AR, 2375 East 65th St., Brooklyn 34, N. Y. 

SALE: 78-rpm recordings. 1900- 1950. Free 
lists. Collections bought. P. O. Box 155 (AU), 
Verona, N. j. 

LOW, LOW quotes : Stereo tapes, compo­
nents, recorders. HIFI , Roslyn 4, Pa. 

COMPONENTS recorders, free wholesale 
catalogne. Carston, 125-N East 88th Street, 
New York 28, N. Y. 

AMPEX, Concertone, Crown, Magnecord, 
Norelco, Presto, Bogen, Tandberg, Sherwood, 
Rek-O-Kut, Scott, Shure, Dynakit, others. 
Trades. Boynton Studio, Dept. AM, 10 Penn· 
sylvan:a Ave., Tuckahoe, N. Y. 

INCREASE CLARITY, PRESENCE, DEPTH 
with the New DUO-PHO:\,IC INDUCTOR OD 
Stereo or Mono. Send for F REE FACTS or 
order now $29.90. MONEY BACK GUARAN· 
TEE. The Audionics Co., 8 West Walnut St., 
Metuchen, N. j . 

RENT-A-TAPE/ stereo or monauraL No de­
pos its-no minimums. Free catalog. Columbia, 
9651 Foxbury Way, Rivera, California. 

STEREO in three matching, custom, oak 
cabinets. Two back loading folded horns, one 
equi pment. Each 39h X 24w X 21d. Lafayette 
35W, Garrard, E. V. LS-12's sacrifice $260. 
Picture .25. W. Harrison, 95 Swan Lane, 
Levittown, N. Y. 

FOR SALE: Concertone professional tape 
recorder with hystereSiS syncbronous motor. 
plus two more motors. 'rhree heads for instant 
pla~·back wh ile recordinp;; two speeds 7 % and 
15 IPS. Two track. Monitor amplifier speaker 
and carrying case ready to use. No finer tape 
recorder available. Regular list price over six 
hundred dollars ; My price ~300.00. james V. 
Cavaseno, 111-20 124 St., Ozone Park, N. Y. 

WANTED-GOOD QUA LIT Y TAP E 
TRANSPORT using 10 '.6" reels. 3%-7'.6 
speed. Stereo heads desired but not required. 
j. Wescott, 10950 Beechwood Dr., Los Altos, 
California. 

WOOFERS, guaranteed 32 cps (in recom­
mended 2 cu. ft. box.) $16.00 each. Express 
collect. Mfg. Aud ioprocess, 15 Mallet CIrcle, 
Chestnu t H ill , Mass. 

WANTED: Altec 604-D speaker. Glenn 
Buzza, Chaplin Drive, Coraopolis, Pa. 

A-S GRAPHIC SERVICE. Printer for the 
E lectronic Industry. Catalogs, brocbures, d i­
rect mail , complete art and copy service. New 
York City-1'Ulip 2-8050. 

ELECTRONIC SURPRISE PACKAGE! 5 
pounds assorted parts. $25.00 value. Only 
$2.98. KPj Sales, Box 1252-E. Studio City, 
CaliCo rn in. 

HI-FI FROM JAPAN. F inest imported 
t uners, ampli fiers, recorders, etc. Free catalol>. 
KPj Sales, Box 1252-E. Studio City, Call· 
forn ia. 

SELL: Dynakit 60-watt amplifier and 
preamp $80; Acoustic Research mahogany 
AR1-W $95 ; janszen 130 electrostatic mahog­
any $105 ; Faircbild mono cn r tridge and trans­
fo rmer $17; all good condi tion. Sam Thomp­
son, E ngraving Dept., The Oregonian Publish­
iDg Co., Portl and , Oregon. 

STEREO SYSTEM-LIKE NEW. Fisher 
101-R t uner $180, X-lOl a mpli fier $148, 
WI0/FSB vVbnrfedales $67, Garrard RC88 
$44, Shure M3D $36. All for $460. Norman 
Tetenman, 2550 Rast 24 St,·eet, Brooklyn 35, 
l\ew York. 
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Circle 938 

THE SMALLEST LOUDSPEAKER HAV­
ING VALID CLAIM TO FULL RANGE 
... WITH FIDELITY 
The 16 cubic feet of bass horn in the 
KUPSCHORN is the least size ca pable of full 
range with minimum di stortion. Ei gh t times 
that size would be required if room corners 
were not utilized. Any smaller speaker, of any 
design whatever, must necessarily sacrifice 
quality. 

Paul W. Klipsch 's stubborn refusal to compro· 
mise with size in his design of the KUPSCHORN 
is one of the many reasons why it remains the 
reference standard for genuinely independent 
testing laboratories. As a group of acoustic 
scientists at Bell Telephone Laboratori es reo 
ported recently. " It is the best sound and best 
stereo we have ever heard." 

Write for literature on Klipsch speaker systems 
and a list of published technical papers by Paut 
W. Klipsch. 

KliPSCH AND ASSOCIATES. INC 
Post allice Sox 96 • Hope, Arkansas 

Circle 93C 
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factory_ Only micro-differences, rcasolluuJy 
small ones. That's what I like. 

I noticed only one slight aberration in 
this speaker, an effect that so far I have 
not been able to account for. Very minor, 
again, but there is a just-noticeable "hol­
low" sound, a very slightly metallic, mid­
l'ange phenomenon that could in theory be 
an accoustical cavity resonance caused by 
some space in front of the speakers. Can 
happen, and has, many times_ Nine persons 
out of ten would not notice it (a strictly 
micro-abel'l'ation ) but possibly Jensen can 
make a minor change that will remove this 
slight color. Other t han that, I am happy 
t o be able to include this speaker among 
those t hat for my ear are in the micro cate­
gory as to variations from the ideally per­
f ect and transparent speaker reproduction, 
a sound that to my knowledge has not yet 
been achieved. 

Audio-Tech ME-12 
I must add brief mention of another pail' 

of speakers I've had around for an uncon­
scionably long time and find rather difficult 
to describe-because they clearly lack any 
describable sound color. I might be more 
definite as to their sound if I had not re­
ceived them in the city, where noise levels 
are dismally high all day and my apartment 
neighbors don't li),e hi fi by nigh t_ These 
are the Audio-Tech ME-12, a bookshelf 
speaker designed by our own Joseph Gio­
vanelli, which should be considerable rec­
ommeuda Lion t.o a ny AUDIO reader. 

The ME-12 sells for just about $100 and 
is a full-sized model-not really for any 
bookshelf I've ever seen, of course-about 
an inch deeper to the rear than my other 
full-sized models. The front pauel tilts up­
ward slightly, or at an angle sidewise if 
you see the speakers horizontally-good in 
stereo. Color~coded terminals and balance 
controls on the real', a nice looking heavy 
cabinet, a 12-inch woofer (pre-aged via a 
20-cycle tone) in a sealed infinite baffle, a 
cone tweeter, the whole fused for overload. 

I've been able to listen to the ME-12s 
when city noise has momentarily faded and 
.I'm aware of a very smooth sound, that 
surely f alls well within my private micro­
factor category as to degree of coloration 
,md distortion. I'll get the pail' to the coun­
try when I can find space and muscle, but 
didn't want to wait for that_ For a hundred 
bucks, the ME-12 look s like a respectable 
buy. JE 

HELP FIGHT TB 
ANSWER YOUR CHRISTMAS 

SEAL LETTER TODAY 

....•.•.••••...... 
: (£1ni5tnUl5 : Grnlinos : IJ 
:~~~ :~s;a :~, : t.li* : ~fj jf'f : ~i_ 

IQbO : lObO 7(' : * IQbO : lObO ..............••.............. 

Wide-Band Ribbon Microphones 

• SMOOTHEST 

RESPONSE 

• PRECISE 

FIGURE 8 

PATTERN 

• FOR PRO­

FESSIONAL 

AND HOME 

USE 

STEREO SPACER 

for consistently 

superior stereo 

recordings 

Complete Data 

Available 

on Request 

FOR 

STEREO 
AND 

MONO 

Advanced pulse techniques and Dy­
naco 's patented para-coupled windings 
and massive grain-oriented cores insure 
superior square wave performance and 
near-perfect transients. All transform­
ers handle full rated power from 20 
cps to 20 KC, and are conservatively 
rated and guaranteed to handle double 
nominal power from 30 cps to 15 KC. 

SPECIFICATIONS 
Response : Plus or minus 1 db 6 cps 10 60 KC. 
Power Curve : Wilh in 1 db 20 cps 10 20 KC. 
Square Wave Respon~e : No ringing o r dis-

lorlion from 20 cps. 10 20 KC. 
Permissible Feedback: 30 db. 

MODELS 
A-410 15 walls EL-84, 6V6, 6AQ5 14.95 
A-420 30 walls 5881, EL-34, Kl-66 19.95 
A-430 60 walls Kl-88, EL-34 29.95 
A-440 120 walls Kl-88,6550 39.95 
A-4S0 120 walls pp par Kl-88, EL-34 39.95 
A-470 35 walls pp par EL-84, EL-34 .24_95 
(011 wilh lapped primaries e)tcepl A-440 which 
has tertiary for screen or cathode feedbackl 
Write lOT complete data on Dynaco tTanslorm.~ 
ers including . suggested circuits alld moderni­
zation of Williamson-type amplifiers to 50 
waItt ()utput . 

3912 Powelton Ave_, Philadelphia 4, Po. 
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NEW! KT-550 100:.WATT BASIC STEREO AMPLIFIER KIT 

KT-550 In Kit Form 134.50 LA-550 Completely Wired 184.50 
• Rated at 50-Watts per Channel 
• Response from 2-100,000 cps, 0, -ldb at 1-Watt 
• Grain Oriented, Silicon Steel Transformers 
• Multiple Feedback Loop Design 
• Easy-To-Assemble Kit Form 
A new " laboratory Standard" dual 50-watt ampiffier 
guaranteed to outperform any basic stereo amplifier 
on the market. Advanced engineeri ng 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. 91f4XI21/2" D. Shpg. wI., 60 Ibs. 

KT-500A FM-AM STEREO TUNER KIT 
KT -500A In Klt Form 74.50 L T -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 qu ieting, frequency response 
20-20,000 cps ±1f2 db, full 200 kc bandwidth . . AM: 
efficient broadband circuitry, built- in antenna. 'Two 
printed ci rcuit boards make wiring simple. 133,'4xl0Yax 
4'12". Shpg. wI., 22 Ibs. 

$5.00 Down 

KT-600A PROFESSIONAL STEREO CONTROL CENTER 

KT -600A In Kit Form 79.50 LA-600A Completely Wired 134.50 
Response 5-40,000 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 mv for 1 volt out. Dual low impedance 
" plate follower" outputs 1500 ohms. Less than .03% 
1M distortion; less than .1 % harmonic distortion . Hum 
and noise 80 db below 2 volts. 14xl0%x41f2". Shpg. 
wI., 16 Ibs. 

$5.00 DOWN 

ALABAMA DISTRICT OF COLUMBIA MASSACHUSETTS NEW YORK 
ANNISTON Rucker Electronics HOLYOKE ITHACA 

Radio Distributing & FLORIDA Kathleen Smith Music Stack Electronics 
Supply Co. JACKSONVILLE Shop HOCHESTER 

ARIZONA Eiectronic Engineering P ITTSFIELD Craig Audio Lab. 
PHOENIX Experts Del Padre Supply SYRACUSE 

Southwest Electronic )UA.MI SPRI NGFIELD W.G. Brown Sound Co. 
Devices, Inc. Hinson's Dei Padre Supply NE.W MEXICO 

CALIFORNIA INDIANA WOR CESTER LOS ALAMOS 
BERKELEY FORT WAYNE Dei Padre Supply Valley Engineering Co. 

zacKit Corp. ~t. Wayne Electronics MICH.I~ N OHIO 
LONG BEACH I • upply Co. ALLEN PARK CLEVELAND 

Klerultr Sound Corp. ~IAN APOLIS KLA Laboratories Seaway Electronics 
LOS ANGELES raham E lectronics BffiMINGHAM DAYTON 

KieruHf Sound Corp. L~~~~~: IND. KLA Laboratorios Tho Stotts-Friedman Co. 

LO:le~g~~~~;;-~:~pST iarayette Hadio Supply. D~O~aboratorles NOR:I~~~~VANIA 
ORANGE :UU~~CIE Hud~on' s Northland Alma Radio 

Klerultt Sound COrl). Muncie Electronics. Inc. Hudson's Downtown PHILADELPHIA 
PALO ALTO MARYLAND FLINT Alma Radio (3 locations) 

Zack Electronics BALTIMOHE KLA Laborator ies RHODE ISLAND 
RIVERSIDE American Distributing Co. GROSSE POINT CRANSTON 

KleruU! Sound Corp. BALTIMdRE KLA Laboratories Soundorama. Inc. 
SANTA BARBARA The Hi FI Shop NEW JERSEY SOUTH CAROLINA 

zacKlt Corp. COLLEGE PARK GREENVILLE 
SAN FERNANDO VALLEY Rucker Electronics "\"~i!~;:~dl~ITY Mary's Record Shops & 

KleruU! Sound Corp. ROCKVILLE CAMDEN High Fidelity Center 
SAN FRANCISCO Bridges Eiectronic Alma Radio COLUMBIA 

Zack Electronics Senice Hi Fi Sound & R8cord 
SANTA ANA SALI SBURY NEW YORK Center 

KieruU! Sound Corp. Alma Radio ALBANY VIRGINIA 
STUDIO CITY SILVER SPRINGS Seiden Sound. Inc. ARLINGTON 

KieruU! Sound '.'orp. ·Rucker Electronics BINGHAMTON Rucker E lectronics 
DELAWARE MASSACHUSETTS Stack Eiectronics CANADA 

WILMINGTON GREENFIELD ELMIRA MONTREAL. P.Q. 
Almo Radio Co. Del Padre Supply Stack Electronics Electronic Tube Co. --------------------

Lafayette Radio, Dept. AL' 6 
Name ______________ .. _________ _______________ ___________________ " ___________________________ _ 
Address ____________________ .. __________________ .. ________________________________________ _ 

City -----______ ___ ______________ ___________ .. _____ Zone ____________ State ___________ .. ______ _ 

e. ... .A E".A.. 'Y"ETTE -------------aa... .B..A.. D :J: «> I NEWYORK13,N.Y. BRONX 58, N.Y. NEWARK 2, NJ. 
LOCATIONS JAMAICA NEW YORK PLAINFIELD, N.J. PARAMUS, N.J. BOSTON 10, MASS 
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THE FINEST OF ITS KIND ••• 
Get more FM stations with the world 's most 
powerful FM Yogi Antenna systems. 

To be fully informed, 
send 30¢ for book 
"Theme And Varia · 
tions" by L. F B. Carini 
and containing FM 
Station Directory. 

APPARATUS DEVELOPMENT CO. 
WETHERSFIELD 9, CONN 

Circle 958 

ELECTROSTATIC TWEETER 
THRILLINC 
HI FREQUENCY 
RESPONSE 
ONLY $19.95 
ORDER BY 
MAIL 

efta.ium ~:~;~~~ 
Circle 95C 

CANADA 
High Fidelity Equipment 

Complete lines ___ ._~C_omplete Service 

Hi-Fi Records - Components 
and Accessories 

t'LECTRO",UOlCE 
U SOUND SYSTEMS 
126 DUNDAS ST. WEST. TORONTO, CANADA 

Circle 95D 

--=~=:'==-I "A glowing performance" 
N.Y. Wind Ensembl e 

Leonid Hambr. 

Circle 95E 

HEADS YOU WIN! 
You' ll be a winner by sav­
ing "heap plenty" on your 
Hi-Fi needs. Write todoyl 
Ask too for discount cata­
log A-12. 

KEY ELECTRONICS CO. 
120 Liberty St., N.Y. 6, N.Y. 

Circle 95F 

PACKACE HI FI 
or SINCLE COMPONENTS 

You'll find our prices low 
and service fast. 

Write for our quotation 

Center Industrial Electronics, Inc. 
74-A Cortlandt St. New York 7, N. Y. 

Circle 95C 
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!J~hoitu ••• 
Shure Begins F a ctory Addition. Con­

struction has started on a 38,000 square­
foot addition to the Evanston, Illinois, 
plant of Shure Brothers, Inc. Ground was 
broken Friday, Nov. 4, for the two-story 
a ddition which will add 43 per cent more 
s pace to the company's present 88,000 
squ are-foot building. Completion is sched­
uled for July I , 1961. 

Benjamin Electronic Sound COl'p. 
Formed. Joseph N. Benjamin, a well­
known figure in t h e high-fidelity field, 
formed this company to import, manufac­
ture, and distribute electronic sound prod­
u c ts. F acilities have been established at 
97-03 43rd Ave., Corona, N. Y. Distribution 
of the Miracord record changer a nd the 
Stereotwin cartridge will be the first prod­
uct line the company will handle. The 
Elac products were previously distributed 
by t h e Audiogersh Corp. Associated with 
Mr. Benjamin will be Gershan T. Thal­
berg as Sales Manager and Treasurer. 

Vidaire Moves Plant. In a move that 
doubles the available fioor space, Vidaire 
E lectronics Mfg. Corp. has recently oc­
c upied a p lant at 365 Babylon Turnpike, 
Roosevelt, N. Y. 

Sarkes Tarzian to Manufacture Tape. 
A new division has been organized by 
Sarkes T arzian to manufacture profes­
sional quality magnetic recording tape. 
Initial offering in the line is a 1M, -inch 
tape with 1'h mil acetate base, availab le 
in 150-, 600-, and 1200-foot lengths, on 3-, 
5-, and 7-inch reel s. 

Ercona Sol& l1. S. Agent for Beam-Echo. 
Ercona Corporation, a specialist in the 
sal es of high quality English and other 
foreign electronic produ cts, has just been 
named as sole U. S. sales agent by Beam­
Echo. The Beam-Echo line consists of 
stereo amplifiers, preamplifiers, power am­
p lifiers, and AM-FM tuners developed in 
conjunction with Mullard. 

!J~Peopk ... 
Les A. Thayer was elected Vice Presi­

dent for Sales at the November Board of 
Directors meeting of the Belden Manu­
fectu ring Company. Mr. Thayer has been 
w ith Belden for 30 years, starting as 
Territory Salesman in Texas. He has 
served as Chairman of the Electronic 
Parts a nd Equipment Manufacturers As­
sociation, Director of the Manufacturers 
Council, and Chairman of the Sa les De­
velopment Committee of the National 
A utomotive Parts Association. He is cur­
rently President of the Automotive Serv­
ice Industry Association . . . Amperex 
E lectronic Corp. has announced the promo­
tion of Tom O'Connor to the position of 
Distributor Sales Specia list. Mr. O'Connor 
was' formerly Ma nager of the Sal es Order 
Department. Good luck, Tom. 

Ampex Professional Products Company 
has appointed Frededck B. Bamback n a­
tional sales manager. In this newly­
created position, Mr. Ramback will direct 
sales activities for a ll professional audio 
and video equipment. 

A NOTE TO THE HI-FI BUYER 
AIR MAIL us your requirements for 

an IMMEDIATE WHOLESALE QUOTATION 
Components, Topes and Recorders 

SHIPPED PROMPTLY AT LOWEST PRICES 
WRITE TODAY FOR FREE CATALOG 

a u d i 0 190 Lexington Ave. 
unlimited New York 16, N.Y. 

Circle 95H 

ERASES YOUR TAPE 
PERFECTLY 
EVERY TIME 

on the tee/-no tewinding! 
Now you can protect your tape from all 
the wear and tear against erase heads. 
For Magneraser erases your tape com­
pletely on the reel - in seconds. 

'This amazing device actually lowers the 
noise level of unused tape 3 to 6 db. 
And it demagnetizes all record, play and 
erase heads. Also 8, 16 or 35 mm. mag­
netic sound film. Portable, compact -
easy to use for all types of tape on any 
size reel. 

Available at your dealers or direct from 
factory. Only $18.00. Order yours now! 

AMPLIFIER CORPORATION of AMERICA 
An o fl,;,ot c o f 'he Ke ystone Cam era Co , 'nco 

398 Broadway • New York 13, N. ~. 

Circle 95A 

• Each file holds a 
full year's copies. 

• Jesse Jones Vol­
ume Files for every 
publication. 

• Covered in durable 
leather like Kivar. 
titie embossed in 16 
Kt gold. 

Satisfaction guaranteed 

SAVE YOUR 

COPIES OF 

AUDIO 
Attractive and 

practical for your 
home or office 

3 for $7.00 
6 for $13.00 

ORDER NOW - send 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, N. Y. 

FREE DESCRIPTIVE FOLDER 
UPON REQUEST 
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SUBJECT INDEX 

AMPLIFIERS 

The anode follower; Charles Boegli. 
Dec. 19 

Audio amplifier design; Amperex staff, 
edited by David Saslaw. Jan. 26, Feb. 
36 

Audio power requirements and statis­
tics; C. Nicholas Pryor. Dec. 46 

Aural zero null-for stereo balancing ; 
Leona rd Feldman. Feb. 24 

"Circuit Sentry" protects output tubes; 
J. Levitsky. Sept. 28 

Universal feedback a mplifier circuit ; 
Arnold J. Kaudel'. Jan. 19 

Notes on the cath odyne phase splitter; 
Albert Preisman. Apr. 22 

BOOK REVIEW 

"Sou nd in the Theatre," Harold Burris­
Meyer and Vincent Mallory. Jan . 7!:i 

BROADCASTING 

Test-level tapes aid program repro­
duction; Jay C. Abbott, Nov. 28 

CIRCUIT THEORY 

The anode follower; Charles Boegli. 
Dec. 19 

The pro and con-vention; Leo F. Goel­
ler. Dec. 30 

Those crazy mixed-up currents; Almus 
Pruitt. Apr. 24 

COIUPONENTS 

Output transformers; James Moil'. Feb. 
30, Mar. 34 

Silicon diode in audio equipment; L . 
B. Dalzell. July 19 

Variable low-pass filter; Richard S. 
BUI'wen. May 28 

CROSSOVER NETWORKS 

E lectrical crossover design ; Norman 
H . Crowhurst. Sept. 19 

E QUIPlIIENT PROFILES 

Altex Monterey and Monterey J1'. Loud -
speakers; May 44 

Connoisseur F2S turnta ble; Sept. 44 
Dynakit Mk. IV amplifier; Oct. 56 
Dynakit stereo preamp ; July 36 
EICO HF-89 power amplifier; Sept. 42 
EMI Stereoscope amplifier; June 46 
F isher FM-IOO tuner; Oct. 54 
Garrard SPG3 stylus force gauge; No". 

62 
Harman-Kardon Citation I stereo pre­

amp; Feb. 52 
Harman-Kardon Citation II powel' 

amp; Jan. 44 
Harman-Kardon Citation IV stereo 

preamp; Dec. 54 
Harman-Kardon Citation V power 

amp ; Dec. 54 
Homewood Industries speaker cabinet 

kit ; Sept. 44 
Knight-Kit Deluxe stereo tuner; JU li e 

42 
Knight-Kit Deluxe 20/20 amplifier; 

J une 44 
Lafayette KT-250 stereo amplifier; Oct. 

51 
Madison-Fielding Model 440 stereo re­

ceiver; lIIay 46 
PACO 40-watt stereo amplifier; Apr. 42 
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Pickering 380 stereo cartridge; June 

46 
Scott Model 29 9 stereo amplifier; Mar. 

46 
Sherwood S-4400 stereo preamp and 

basic add-on amplifier; Apr. 40 
Shure M232 a nd M236 phono arms ; 

Nov. 62 
Sony Superscope tape r ecorder, Model 

CS-300; Dec. 58 
Sony Superscope tape deck, Model 262-

D; Dec. 60 
Sony wireless microphone; May 44 
Tandberg Model 6 tape recorder; Nov. 

60, Dec. 60 
Transistronics TEC-25 t1'ansistorizecl 

stereo ampfifier; July 38 
Uher "Stereo Record III" tape r e­

corder; Feb. 74 
Viking Stereo Compact ta}:e recorder; 

Oct. 54 

FANTASY and FICTION 

I m a rried a Hi-Fi addict; Alice Brooks. 
Sept. 26 

Dictionary of modern engineering us­
age; Daniel R. Butterly. Oct. 26 

Those crazy mixed-up currents; Almus 
Pruitt. Apr. 24 

.FILTERS 

Variable low-pass filter; Richard S. 
BUI'wen. Ma.y 28 

HUM 
Hum cha>;inti is engineering'? Norman 

H. Crowhurst. Dec. 26 

LOUDSPEAKERS 

Acoustic matrixing-a basis fOI' new 
loudspeaker developments ; Norman 
H. Crowhurst. Nov. 19 

Audio power requirements a nd statis­
tics; C. Nicholas Pryor. Dec. 46 

Bi-phonic coupler , Model 440; Abra­
ham Cohen. Mar. 20 

E lectronic crossover design; Norman 
H. Crowhurst. Sept. 19 

Linearity of acoustic-suspension speak­
ers; Edgar M. Villchur. Jan. 24 

More on the a ir spring and the ultra­
compact loudspeaker; Robert C. Ave­
don. J une 22 

New design chart for bass-reflex en­
closures; R. D. Herlocker. Apr. 19 

Polystyrene foam loudspeaker cones; 
P. B. Williams and James F. Novak. 
May 23 

Series-parallel speaker array; Charles 
F. Mahler, Jr. Nov. 54 

What's a good loudspeaker'? L. G. Bost­
w ick. Jan. 22 

1.02 cubic feet an.d 45 cps; R. Sequerra. 
Aug. 20 

lIIEASUREMEN'fS 

J unk-box FM a lignment unit; Allen R. 
Greenleaf and Charles H. Chandler. 
Dec. 23 

lIIICROPHONES 

Microphone calibration; Da niel P. 
Peters. Aug. 19 

New microphone has unique directiv­
ity; Harold S. Mawby. Apr. 26 

Ribbon m ie l'ophone for high-qua lity 
recording a nd reproduction; M. L. 
Gayford. July 23 

Use of polyester films in microphone 
design ; Alexis Badma ieff. June 28 

.P ATEN'l'S 

Discoveries and patentable inventions; 
Albert Woodruff Gray. Oct. 46 

"Unclean Hands" forfeit patent protec­
tion; Albel' t Woodruff Gray. Jan. !l2 

PHONOGRAPH EQUIPMENT 

Determination of tracking angle in 
pickup a rm design; Niel Malan. Fe", 
28 

Graphical solution to the tracking 
problem; W. B. Bernar.d. Sept. 24 

Unique push-pull stereo magnetic 
phono pickup; E. R. Madsen. Oct. 40 

POWER SUPPLIES 

Adjustable power supply; John P. 
Wentworth. lIIar. 19 

Silicon diode in audio equipment; L . 13. 
Dalzell. J uly 19 

PREAlIPLH'IEItS 

Audio amplifier design; Amperex staff. 
edited by David Saslaw. Jan. 26, 
Feb. 36 

Transistorized stereo phono preamp ; 
W. B. Bernard. J line 19 

Transistorized stereo control unit ; 
Richard Y. Moss. Oct. 19 

PSYCHOACOUSTICS 

Acoustic matrixing-a basis for new 
loudspeaker developments; Norman 
H. Crowhurst. Nov. 19 

Musical scale as an engineering tool ; 
D . E. Johnson. Sept. 23 

Second thoughts on stereo; Norman 
H . Crowhurst. Feb. 19 

What's a good loudspeaker? L . G. Bost­
wick. Jan. 22 

RADIO RECEPTION 

Space diversity techniques improve FM 
reception; Daniel von Recklinghau­
sen and Mal' tin L. Borish. Nov. 48 

RECORDING, DISC 

Variable p itch recording system; Tom 
H . Jones. Dec. 24 

HE CORDING, lIIAGNETIC 

Converting the Grundig to stereo; ~Wil­

liam G . Dilley. May 38 
1 % -ips magnetiC recording system fol' 

stereo mus ic; Dr. P. C. Goldmark, 
Dr. C. D. Mee, J . D. Goodell, and 
Dr. W. P. Guckenburg. lIIay 19 

Test-level tapes aid program reprodu c­
tion; Jay C. Abbott. Nov. 28 

Tape Guldc 

Checking frequency response, equaliza­
tion, and azimuth; Herman Burstein. 
Sept. 30 

Checking other aspects of perform­
ance; Herman Burstein. Oct. 28 
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Distortion in tape I'ecording; lllay 32, 
June 36 

Equalization; Herman Burstein. Aug. 
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Improving the signal-to-noise ratio; 
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Be professional- rack mount; William 
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Engineer's high fidelity system ; R. A. 
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Start with mono-build up to stereo: 

C. F. Barton. Aug'. 22 

'l'ltANSFORllIERS 

Output transformers; James Moil'. Feb. 
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Gordon, Fred 

Development of a tailored sound sys­
tem; July 26 

Gray, Albert Woodruff 
Discoveries and patentable inventions; 

Oct. 46 
"Unclean hands" fot'feit patent protec­

tion; Jan. 32 
Greenleaf, Allen R. and Charles H . 

Chandler 
Junl{-box FM alignment unit; Dec. 23 

Greiner, R. A. 
An engineer's high-fidelity system ; 

Nov. 22, Dec. 36 
Guckenburg', Dr. W . P. and Dr. P. C. 

Goldmark, Dr. C. D. Mee, J . D. Goo­
dell 

1 % -ips magnetic recording system for 
stereo music; May 19 

Herloclrer, R. D. 
A new design chart for bass-reflex en­

closures; Apr. 19 
Johnson, D. E. 

The musical scale as an engineering 
tool; Sept. 23 

Jones, Tom H. 
Variable pitch recot'ding system; Dec. 

24 

leauder, Arnold J. 
Universal feedbacl;: amplifier circui!: 

Jan. 19 
LevitsliY, J. 

"Circuit Sentry" protects output tubes: 
Sept. 28 

llIadsen, E . R . 
A unique push-pull stereo magnetic 

phono pickup; Oct. 40 
lIahler, Charles F ., Jr. 

The series-parallel speaker array; No,," 
54 

llIala n, Nlel 
Determination of tracking angle in 

pickup arm design; Feb. 28 
llIallory, Vincent, and Harold Burris ­

Meyer 
"Sound in the Theatre," book review; 

Jan. 78 
llIawby, Harold S. 

New microphone has unique directiv­
ity; Apr. 26 

lIee, Dr. C. D. an.d Dr. P. C. Goldmark, 
J. D. Goodell, Dr. W. P . Guckenburg 

1 % -ips magnetic recording system fOI' 
stereo music; May 19 

J' lIoir, James 
Y:', Output transformers; Feb. 30, Mar. 34 
llloS8, Ricliard Y. 

A transistorized stereo control unit ; 
Oct. 19 

Novak, James F. and P. B. Williams 
Polystyrene foam loudspeaker cones; 

lIay 23 
Peters, Daniel P. 

Microphone calibration; Aug. 19 
Preisman, Albert 

Notes on the cathodyne phase splitter; 
Apr. 22 

Pruitt, AlulUs 
Those crazy mixed-up currents; Apr. 

24 
Pryor, C. Nicholas 

Audio power requirements and statis­
tics; Dec. 46 

Sequerra, R . 
1.02 cubic feet and 45 cps; Aug. 20 

VllIch nr, Edgar ~1. 
L inearity of acoustic-suspension speak­

ers; Jan. 24 
von Recklinghausen, Daniel, and Martin 

L. Borish 
Space diversity techniques improve Fi\I 

reception; Nov. 48 
Wen tworth, John P . 

An adjustable power supply; llIar. 19 
Wllllams, P . B. and James F. Novak 

Polystyrene foam loudspeaker cones; 
May 23 
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• • • . . tke minute you take YOu?y.klng Recorder from 
its carton, you enter a world of greater 

enJ·oyment from your home music system ... 
No other component can add so much to your library of fine music and entertairinient. 

Viking recorder is an electronic memory to capture and store the best of aq.tha 
music and entertainment, monaural or stereo, that comes ytlur WaY. 

~~Jtl~~~Otlr music library the Viking way. Make your own tapes from phonograph 
radio. It's economical two ways . . . save the cost of original program 

material and rest assured the quality you record will endure virtually forever. 
_ .. ~ The Viking name on a tape component is your guarantee of manufacturer 
'-'Uiff-jO,.,...iih,. In the present advertising era, a recitation of specifications is useless; 

subject to myriad and devious interpretations. Indicated below, therefor~ 
is a response curve which you can realize with any Viking Tape Recorder. 

~~~ 

This performance will compliment the finest of music systems, and this 
is the performance you can expect, every time, from any Vi&'"g product. 

~.yu·u,,·.-. require specifications, accurate and honest, not misleading, no hedging, visit 
Viking franchised dealer. Or, write the factory. Our customer service department 

will answer any questions about the use and functions of Viking equipment. 
Literature on all equipment is available on request. 

STAY- A T - H OME S T EREO all-/n-one package . • • 

A flawless combination of the long' p'roved Viking tape t ransport 
nd superb Viking recording amplifiers for recording of either 
wo or four·track tapes with equal ease. Uses your existing m usic 

system for playback. And you can use the "STEREO·COMPACT" 
for at·home language learninfl using language learninlil tapes 
(record on one channel while listening to t he other). Th iS com· 
ponent, as are all Viking tape transports and amplifiers, is now 
supplied with the "ERASE·PROTEK" system. The " STEREO· 
COMPACT" is designed for mount ing in a single cut ·out in a wall, 
drawer or ca binet. It is furnished in natural al uminum or gold. 

BASIC DECK for H OME or 
COMME RCIAL, MONO o r STEREO 

he IdentIcal transport used in Viking inte· 
grated models. This d eck represents a truly 
economical way to "get into tape." Flexible 
head assembly permits conversion f a virtually 
any recording or playback functions when de· 
sirec;l. A Viking built companion line of critically· 
tape·equalized recording and record/ playback 
amplifiers is available t o assure top performance. 

TH E VIKING MO OEl 85· 

;rAPE YOUR STERE O 
Wherever you Go 
Recording performance f it for Carnegie Hall. 
but a complete recorder in a streamlined 
case designed for one·hand carry. Micro­
phone, a·c, and high level inputs are acces­
sible from the front of the " Stereo Super· 
Pro." Set it up in seconds for on·the·spot 
recording; monitor with stereo earphones. 
At home, connect the high·level output 
from the combined record and playback 
amplifiers t l) your music system. Like the 
Stereo·Comp act, the Super· Pro is availabl& 
in quarter· track (RMQ) or half· track (ESQ) 

TH E "STEREO :CO M PACT" 
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BULLETI N ••• ~BULLETI N •••• BULLETI N •••• BULLETI N •••• BULLETI N •••• BULLETI N •••• BULLETI N •••• 

TH E TEC 5- 15 NOW IN PRODUCTI ON ACTUAL SIZE 

.' 

TEC NEW ALL-TRANSISTOR OUTPUT TRANSFORMERLESS (9TL) STEREO AMPLIFIER STOP GREAT 

ENGINEERING ACHIEVEMENT, SURPRISING LOW PRICE STOp· JUST 129.50 AUDIOFILE NET STOP 

TRANSISTOR CIRCUIT ELIMINATES OUTPUT TRANSFORMER RESULTING IN HIGH QUALITY, LOW 
. J 

DISTORTION STOP NO HEAT, NO HUM, NO MICROPHONICS STOP MUSIC POWER RATING 

40 WATTS (20 WATTS EACH CHANNEL), DISTORTION UNDER 10/0, FREQUENCY RESPONSE -3DB, 

8 CYCLES TO 45,000 REPEAT 45,000 CYCLES, POWER REQUIREMENTS 117 VAC OR 12 VDC STOP 

NOTHING LIKE IT. GO 

___ TRANSIS-TRONICS, INC. 

---1650-2Ist STREET, SANTA MONICA, CALIFORNIA 
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