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One or a serles 

..the low -noise high -mu twin triode 
for supersensitive preamplification 
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Shifting overtones give the piano its vibrant ring. Lower 
register tones, as the first oscillogram indicates, may gener- 
ate 10 or more perceptible overtones that continually change 
in relative intensity. In higher registers, as the second oscil- 
logram shows, the struck tone dominates at first, but fades 
quickly leaving the first octave predominant. The subtlest 
shadings emerge with utmost clarity when you design your 
preamp circuits around the RCA -7025. 
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Developed especially for high -gain resistance - 
coupled preamplifier stages in top -quality audio 
systems, this 9 -pin miniature twin triode performs 
with almost imperceptible hum and noise. Hum is 
minimized by use of a double helical hairpin -type 
heater in each triode unit. Minimum noise and 
microphonics are assured by use of an exceptionally 
sturdy cage structure with short, stiff leads, over- 
sized side rods and newly designed micas. 
Result: average noise and hunt voltage for each unit 
is only 1.8 microvolts rms. And -this versatile per- 
former operates from either a 6.3- or 12.6 -volt 
heater supply for extra design flexibility. 

Characteristics, Class AI Amplifier (Each Unit): 

Plate Voltage .. ._. 100 250 volts 
Grid Voltage -1 -2 volts 
Amplification Factor._ 100 100 

Plate Resistance (approx.) 80000 62500 ohms 

Transconductance 1250 1600 :mhos 
Plate Current ... 0.5 1.2 ma 

Discover a new world of preamp performance with the RCA - 
7025. For full information on RCA's comprehensive line of 
audio tubes, check with your RCA Field Representative, or 
write to RCA Electron Tube Division, Commercial Engi- 
neering, Section I- 91 -DE, Harrison, N. J. 

Electron Tube Division, RCA Field ORieeS...EAST: Newark 2, New Jersey, 744 
Broad Street, HUmboldt 5 -3900 MIDWEST: Chicago 54, Illinois, Suite 1154, Mer. 
chandise Mart Plaza, WHitehall 4 -2900 NEST: Los Angeles 22, California, 6355 
E. Washington Blvd., RAymond 3.8361 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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RATED "Best Buy , 

NOW EVEN BETTER 

$710.50* 

only for those who want the ultimate 

S -IERIh00D-S-3000 
FM /MX STEREO TUNER 

The FM tuner that has everything . 0.950 

sensitivity, Interchannel Hush noise muting 

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

anced input, automatic frequency control, 

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

the only 

FM TUNER with "CORRECTIVE" 
INVERSE FEEDBACK 

Every high fidelity amplifier today incorpor- 

ates "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° expanded 

slide rule tuning scale, cathode -follower out- 

put, and front panel output level control. 

Sherwood Electronic Laboratories, Inc., 4300 

N. California Ave., Chicago 18, III. 

(a) Other fine Sherwood Tuners: 
S-2000 AM -FM Tuner $145.50 
S -2200 AM -FM MX Stereo Tuner $179.50 

FOR COMPLETE TECHNICAL DETAILS WRITE DEPT. A -9 

1 

M 
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an Entirely New Kind of Record Playing Unit 

AN AUTOMATIC TURNTABLE 
GARRARD'S LABORATORY SERIES TYPE A 
Now, at last, you can enjoy all the advantages of a true, dynamically- balanced tone -arm (with a 
built -in calibrated pressure gauge), a full -size, heavy -weight, professional turntable, a laboratory bal- 
anced precision motor... plus the much- wanted convenience of the world's finest automatic record -player... 
all in one superb instrument! ,L No one but the Garrard Laboratories, with their unmatched facilities, could 
have accomplished it. With 40 years of manufacturing experience, and the highest engineering and pre - 
cision standards in the Industry, Garrard set out to develop an all -in -one unit that would satisfy every 
critical requirement, even surpassing the professional turntable standards established by the NARTB. 
THE ONLY DYNAMICALLY -BALANCED TONE ARM ON AN 
AUTOMATIC UNIT Now for the first time, a tone arm 
which meets the very latest engineering standards 
established by the Industry -has been incorporated 
into an integrated record -playing unit. This highly A. 
advanced tone arm is put in perfect dynamic balance 
by moving an adjustable counterweight. At this point. 
it is in "gyroscopic" balance, with zero pressure. To 
set the tracking pressure designated for any cart- 
ridge, a pointer is moved along a calibrated scale at 
the side of the arm, which is graduated in grams. This 
built -in stylus pressure gauge now shows the precise 
tracking force. The accuracy of this setting is even 
greater than that which could be measured by any 
separate stylus pressure gauge. The arm will now 
track correctly even if the player is intentionally 
tilted, or if the record is warped or not perfectly 
concentric. 

G 

And incidentally, regardless of the number of records 
on the turntable, the angle at which the stylus meets 
the record is negligible, due to the unique geometry 
of this arm. A Since all of these engineering re- 
finements guarantee that there is no unequal pres- 
sure on the sides of the stereo record grooves... 
distortion, channel imbalance, record and stylus wear 
are eliminated, resulting in perfect stereo reproduc- 
tion. But "perfect performance" also requires mini- 
mum friction, and this is assured by the two 
precision needle pivots on which the arm is set. This 
arm is precision- mounted for you, thus affording all 
the advantages of the separate arm, yet none of its 
inherent disadvantages. The 
danger of the tracking error 
which often occurs in the 
mounting of separate tone 
arms, is eliminated com- 
pletely because there is no 
possibility of even the slight- 
est mislocation of the arm. 

FULL -SIZED, HEAVILY WEIGHTED, BALANCED, POLISHED, 
CAST TURNTABLE The weight of six pounds has been 
determined as the optimum for perfect balance, 

torque and flywheel action in this unit. This combina- 
tion insures silent, on -speed running. The Garrard 
engineers have conceived of this new turntable as a 

"sandwich ". It is actually two turntables balanced 
together...a drive table inside, and a heavy, cast 
turntable outside. The two turntables are separated by 
a resilient foam barrier, which effectively damps out 
any possibility of noise or 
vibration. Furthermore, 
being of non -ferrous metal, 
the cast tables offer no at- 
traction to sensitive mag- 
netic pickups. 

NEW "LABORATORY SERIES" MOTOR The Type A is 
built around a newly -developed Garrard four -pole 
shaded motor, which was designed especially for it. 
This laboratory motor is the perfect match for the new 
turntable system, and provides quiet accuracy, re- 
gardless of load or voltage changes. Constancy of 
speed is such that this motor will bear the closest 
scrutiny by sensitive measuring instruments. The arma- 
ture is micro -balanced on exclusive Garrard equip- 
ment, and free of vibration. The total result is true 
musical pitch and clear sustained musical passages. 
without the irritation of wow or flutter. The ''Labora- 
tory Series" motor is completely shielded, top and 
bottom, with specially- designed and accurately oriented 
plates, insuring the absence of hum, 
even with the most sensitive magnetic 
pickups.To minimize even the slightest 
vibrations, the entire motor assembly 
is isolated from the unit by shock 
mounts of a special formula and design. 

THE GREAT PLUS FEATURE OF AUTOMATIC PLAY -WITH- 
OUT COMPROMISE! The convenience and desirability 
of being able to play records automatically, and to 
have the unit shut itself off, have long been recognized 
and accepted. Certainly, even the most critical user 
would want these features, but only if they could be 
incorporated without compromising the quality, per- 
formance or inducing record wear. This has now been 
accomplished in the Type A, by adding Garrard's ex- 
clusive pusher platform changing mechanism, with its 
smooth, one -piece center spindle, to the arm, turn- 
table and motor described above. This unique com- 

bination of features means 
that for the first time ever, 
there is a record playing unit 
which answers every require- 
ment of both performance 
and convenience. It accomplishes this to such a de- 
gree that it is certain to appeal to every person, 
regardless of whether he already owns equipment, or 
is planning to buy a new system. The fact is that the 
Type A obsoletes all previous equipment. It protects 
records better. It has performance and features 
superior to separate turntables and arms. It also in- 
corporates professional characteristics not found in 
any record changers. 

The concept of this great new Garrard record -playing 
unit was extravagant, but the price. . . $69 50 is surprisingly modest -made possible 
only because of Garrard's extensive facilities, highly 
developed production methods and critical quality 
control procedures. A If there ever was a single 
record -playing device which answered every require- 
ment of every music system -we believe this is it. 
A And with the Type A, once and for all let us lay the 
ghost that simply because a record player makes avail- 
able certain automatic conveniences (which you may 
or may not use at your option) -that this in any way 
implies that the unit cannot be actually superior to a 

separate turntable and arm. A For in this bold new 
unit you will find the realization of everything you 
have wanted in a record player. Examine it thoroughly, 
and you'll want to install the Garrard Laboratory Series 
Type A in your own music system -now. A Your dealer 
has -or soon will receive -the LABORATORY SERIES 
TYPE A GARRARD. Let your own eyes and your own 
searching examination, prove beyond doubt that this 
is indeed the record player for you. Or, if you prefer, 
write today for illustrated, descriptive booklet. 

Write Department GI -10 
Garrard Division of British Industries Corporation, 
Port Washington, New York. 

Canadian inquiries to Chas. W. Pointon, Ltd., 66 Racine Road, Rexdale, Ontario. Territories other than U.S.A. and Canada to Garrard Engineering & Mfg. Co., Ltd., Swindon, Wilts., England 
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Silky Tone 
from Orient 

MOVING MAGNET 

STEREO CARTRIDGE 

NEAT 
VS -500 

SPECIFICATIONS 

Operating Principle/ 
Moving magnet 

Stylus Diamter/ 
.7mil or .5mil 

Frequency Response/ 
30 -18000 cps 

Stylus Pressure/ 

Output Signal/ 
5mV 1000 cps 

Stereo Separation/ 
30d B 

Compliance/ 

Stereo Glance/ 

D.C. Resistance/ 

Road Resistance/ 

3 -S grams 

5 cm /sec 

1000 cps 

4 x 1'0 cm /dyne 

±l dB 1000 cps 

1.2 kn 

50 k n 

NEAT ONKYO DENKI CO.,LTD. 
No. s, 1- chome, Kando Hatagocho, 

Chlyoda -ku, Tokyo, Japan 

4 

JOSEPH GIOVANELLI° 
A. A one or two -turn short in the high - 

voltage secondary winding of a power 
transformer would not alter its character- 
istics very much, but the short would place 
a load on the transformer which would 
create a hot spot at the shorted turns. The 
degree to which the effect will be noticed 
depends upon the efficiency of the trans- 
former and upon the location of the short 
with respect to the primary. It can be ex- 
pected that the transformer would gradu- 
ally destroy itself because of overheating. 
More and more turns will short. Finally 
there would be an additional short which 
would be sufficiently serious to cause, the 
transformer to smoke and become- inopera- 
tive. Before this point is reached, however, 
one of the turns might open, immediately 
ending the life of the unit. 

The only way that such a condition 
could be detected is if it were noticed that 
the transformer was running abnormally 
warm or hot. Of course, this overheated 
condition is also symptomatic of leaky 
filter capacitors, trouble in the filament 
circuit and /or anything else which places 
an abnormally high load on the power 
transformer. I would suspect this type of 
trouble sooner than I would suspect the 
possibility of the shorted turns which was 
under discussion here. 

Plate Resistance and 
Transformer Impedance 

Q. How can it be determined that the 
primary impedance of the output trans- 
former is matched to the plate resistance 
of the output tubes working push -pull? 

A. It is not really possible to determine 
when an output transformer is matched to 
the plate of the output stage to which it 
is connected. This is true because we do not 
match impedances in output stages. Pen- 
todes have too high a plate resistance to 
wind a transformer with enough turns to 
match impedances properly. Further, we 
do not wish to match impedances correctly 
despite the fact that such a match would 
give us maximum power transfer. But un- 
fortunately, this condition also gives us 
maximum distortion transfer. Under cer- 
tain conditions distortion transfer de- 
creases faster than power transfer. Tube 
manufacturers determine empirically and 
mathematically just what the proper re- 
lationship is between the tubes' plate im- 
pedances and the actually impedance of 
the transformer with which the tubes are 
associated. The whole picture is further 
complicated when negative feedback is ap- 
plied. This has the effect of lowering the 
impedance of the output stage as a whole. 

Perhaps what you would really need to 
know is the impedance of a particular 
transformer, and whether this transformer 
can be used with a particular set of output 

(Continued on page 60) 

The Electronic Crossover 

Q. Please discuss the benefits of channel- 
ing a single -system source (monophonic) 
through separate bass and treble ampli- 
fiers to separate treble and bass speaker 
systems. 

A. The benefits of funneling a single - 
channel monophonic sound source through 
separate bass and treble amplifiers are 
matters of subjective opinion. Some au- 
thorities advocate this practice in order to 
make monophonic sources appear to be 
stereo sources, with all the low sounds com- 
ing from the bass speaker and all of the 
high sounds coming from the treble 
speaker. Of course, the sound thus achieved 
is very different from the sound derived 
through the use of two -channel sources. 

Enthusiastic advocates of this two -chan- 
nel, electronic crossover system (as it is 
called) believe this method can eliminate 
intermodulation distortion to a very con- 
siderable extent. After all, this intermodu- 
lation distortion results when high tones 
are modulated by low ones. Since the highs 
and lows are completely separated, distor- 
tion is at once minimized over that pro- 
duced by conventional single -channel meth- 
ods. It is possible to eliminate the more 
conventional crossover networks found in 
the two -way speaker system, thereby elimi- 
nating distortion from this source. This 
distortion results because of the resonant 
circuits used in the more complex low- and 
high -pass filters. 

Proponents of the electronic crossover 
system also believe that this system can be 
balanced to suit the acoustical environ- 
ment of the listening room better than can 
be done with ordinary systems. 

Opponents claim that the results are not 
really that good, especially when you take 
into account the increase cost of such an 
arrangement. The CCIF method for mea- 
suring IM distortion shows that distortion 
is still present at both low and high fre- 
quencies, so nothing is gained when these 
blocks of sound are separated. Their con- 
tention is that the separation does not lead 
to as true a blending of sound as occurs 
when a single amplifier is used. They state, 
also, that the fewer the tubes and other 
circuit elements in a system, the less will 
be the over -all alteration of the sound. 

You take your choice. 

The following three questions came from 
the same source: 

A Shorted Power Transformer 

Q. What effect would a one- or two -turn 
short circuit in the high- voltage secondary 
have on a power transformer and could 
this condition be detected? 

84J?O Newkirk Ave., Brooklyn 3, N.Y. 
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AUDIOprc: 
(Edward Totoau Canby) 

66T planned to talk about the AR -3 and I 

haven't left myself room. Everybody's had 
his say about that Acoustic Research speaker 
but me... 
"I'll only state then, that I have been using 
the two AR -3 units since last June for most of 
my listening and intend to continue using 
them indefinitely. That's for the record and 
it's enough." 

AR-3's (and other models of AR speakers) are on demonstration at the AR Music 

Room, on the west balcony of Grand Central Terminal in New York City. 

No sales are made or initiated at the Music Room, but AR speakers are played 

continuously in stereo, from 10:30 to 7:00 on weekdays, 

11:30 to 5:30 on Saturday. 

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, MassaChusetta 
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AUDIOMAN NO. 12 
Richard J. Henry, 26, single, draftsman and Chicago 
resident, latest to join ranks of Audiomen of the Month. 

FIILFILLING the tradition of Audiomen, 
Richard J. Henry is constantly being 
called upon to help his friends and 

neighbors in planning their own hi -fi sys- 
tems. And he is well equipped to help others 
because of the experience he has had in de- 
signing and building his own system over 
the past seven years, during which time he 
has been both music lover and audio hobby- 
ist. He has a record collection of more than 
250 LP's and some 50 stereo discs, and more 
than 50 stereo tapes. He has facilities for 
playback of both tape and disc in stereo, 
and so far records only monophonically, but 
looks forward to the time when there will be 
something on the air to record on stereo so 
he can increase his stereo tape collection. 

For equipment -at the last writing, and 
anything can change in an Audioman's 
equipment line -up in a week, even -Mr. 
Henry was using two Dynakits for his 
power amplifiers, and two Dynakit pre- 
amplifier- control units, a Metzner Starlight 
turntable with a Rek -O -But arm, a Knight - 
kit FM tuner, and a Viking stereo tape 
deck. Additional heads for the Rek-O-Kut 
arm permit him to interchange cartridges 
between stereo and monophonic reproduc- 
tion-a Fairchild 225 serving for the mono 
application and a Shure M3D for stereo. 
His loudspeakers are a University Master 
in the left channel and a Stephens FR -80 
in the right, the latter being enclosed in 
cabinet of the Argos type. 

The "special" inputs to the Dynakit pre - 
amps have been wired to tape equalization 
for stereo reproduction, but a Viking rec- 
ord /playback amplifier is used for both op- 
erations on mono. The tape deck and the 
recording preamp are mounted on a hinged 
panel in the bookcase at one side of the 
fireplace. The preamps and FM tuner are 
mounted over this panel on shelves. Mr. 
Henry's ingenuity came to his rescue in the 
design of the shelves, for they do not ex- 
tend all the way to the rear of the bookcase -thus providing considerable ventilation 
to the units. The hinged door which mounts 
the tape recorder is covered with grille 
cloth which obscures the two openings in the 
wooden panel that provide for circulation 
of air. 

The phono turntable is spring mounted 
in a base resting on top of the mantle. The 
major heat source -the two Dynakit power 
amplifiers -are mounted on a shelf in the 
basement, as shown below. This is always 

desirable if the home will permit it, but 
rarely possible when one lives in a multi- 
storied apartment building. 

To make his speaker system cabinets, 
Mr. Henry obtained plans from University 
for the "Master" System, and the second 
unit is built along the lines of the Argos 
"Californian" enclosure. Time for these 
constructional projects was borrowed from 
his hobby activities of skin and SCUBA 
diving, but he still finds time to hear a live 
concert of the Chicago Symphony Orchestra 
several times a year. 

« « « 

And so go the Audiomen- dedicated hob- 
byists who give of their time and energy to 
help others to find the same enjoyment from 
music reproduction that they have enjoyed 
for many years. Contrary to general belief, 
high fidelity is not a new hobby -it has 
been active for at least thirty years. In the 
early days one had to compromise between 
a "flat" high end and needle scratch -now 
it is likely to be a compromise between ade- 
quate bass and too much rumble. But so it 
goes -and the Audioman, recognized or not, 
is the mainstay of the art, the backbone of 
the industry, and the originator of many 
of the art's innovations. 

6 

Left, the entire system mounted 
adjacent to the fireplace, ex- 
cept for the power amplifiers 
(above) mounted on a shelf in 
the basement. 

LETTERS 
Air Suspension- Another Excursion 

Sm: 
Mr. Avedon's introduction to his article' 

in the June AUDIO creates the impression 
that it is a rebuttal to my article' in the 
January issue. In fact it is not; where Mr. 
Avedon does touch on the main issue (i.e., 
whether the enclosed air in an acoustic sus- 
pension system creates significant speaker 
distortion) he has come over to the other 
side, and I make him welcome. 

I would like to make four points about 
his article: 

1. The major issue in the two original 
articles' has almost disappeared from view, 
and an inconsequential side issue has taken 
its place. Mr. Avedon no longer claims that 
the air -spring in an acoustic suspension en- 
closure exhibits significant non -linearity; 
his new (and correct) thesis is that the now 
admittedly tiny amount of non -linearity is 
only partly due to the adiabatic process, 
and that isothermal operation would not 
erase but merely reduce a non -linearity that 
has no significance to begin with. 

2. The lack of consequence of this side 
issue is pointed up, ironically enough, by 
the fact that Messrs. Avedon, Kooy, and 
Burchfield in their original 1959 article, and 
I in my January article, both made the 
same error with respect to it (blaming air 
non- linearity entirely on the adiabatic proc- 
ess), without this error affecting our abil- 
ity to disagree. They wrote: 

"It is extremely difficult to make this 
process anything other than adiabatic ... [the] pressure variations must cause 
greater distortion for a given excursion 
of the cone due to the inherent non- linear - 
ity of the adiabatic process (italics 
mine). This is an unavoidable conse- 
quence of the laws of physics. So when 
it is said air suspensions are inherently 
more linear than mechanical suspensions 
a misstatement has been made...." 
I, too, considered only that part of air 

icon- linearity associated with adiabatic con- 
ditions in my discussion of the gas equa- 
tion, although in addition I employed a 
complete, and accurate graphical demon- 
stration. My error was caught by Mr. 
Novak (LETTERS, March) and acknowl- 
edged by me (LErrzas, May). Now Mr. 
Avedon taxes me with this error, actually 
made by both of us, as though it were cen- 
tral to the issues between us, devoting a 
major part of his article to the subject. 

3. The real point at issue, the one that 
leads to meaningful conclusions, was de- 
scribed in my original answer as follows: 

"One statement in particular is made in 
the above -mentioned article which, if 
true, destroys as invalid the entire basis 
of the acoustic suspension system. This 
is the statement that the air in the cabi- 
net of an acoustic suspension system is 
significantly non -linear. . . Here is the 
first published theoretical objection to 
the acoustic suspension system, that the 

(Continued on page 64) 

Robert C. Avedon, "More on the air 
spring and the ultra -compact loudspeaker ", 
AUDIO, June, 1960, pg. 22 

' E. M. Villchur, "Another look at acous- 
tic suspension ", AUDIO, Jan., 1960, pg. 24 

s Ibid. and R. C. Avedon, W. Kooy, and 
J. E. Burchfield, "Design of the wide -range 
Regal speaker system ", AUDIO, March, 1959, 
pg. 22 
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so quiet -no known amplifier can provide nearly enough bass boost 

to bring the rumble content to the audible level of the recorded music 

Turntable noise or rumble is the inevitable by- product of 
mechanical motion. For, mechanical motion implies moving 
parts, and moving parts must contend with friction and toler- 
ance, the two primary causes of rumble. 

It is as impossible to eliminate rumble as it is impossible to 
eliminate the need for moving parts. However, by reducing 
the number of required moving parts; by refining the working 
tolerances; and by introducing effective friction - reducing 
techniques, rumble can be brought to a level that is so insig- 
nificant as to be virtually non -existent. 

This is how the Empire 208 achieves a rumble content so 
incredibly low that no amount of available bass boost can 
bring it to the audible level of the recorded music. 

There are only two moving parts in the Empire 208 -the 
motor and the turntable platter. There are no intermediate 
idlers. A continuous seamless belt couples the motor directly 
to the turntable. 

The motor is a heavy -duty hysteresis- synchronous unit with 
a dynamically balanced rotor. There is no measurable lateral 
tolerance or 'wobble' in the shaft. And, the 3-step pulley, 

au io 
COMIC. 

1075 STEWART AVE.. GARDEN CITY. N. Y. 
EXPORT: EMEC, PLAINVIEW. N. Y. 

CANADA: ACTIVE RADIO A TV LTD.. TORONTO E. ONT. i 

press- fitted to the shaft, is ground to perfect concentricity 
with its rotary motion. 

The turntable platter itself, a homogeneous aluminum alloy 
casting, is ground to precise concentricity, and then, carefully 
balanced. Its weight is six pounds. And the distribution of its 
mass has been carefully calculated to produce maximum 
flywheel effectiveness. 

A case -hardened, lapped- surface, steel shaft serves as the 
main bearing. This shaft fits precisely into a lubricated shaft - 
well and rotates on a single polished steel ball. The inner wall 
of the shaft well is honed to a micro finish. 

The idea of a single, ball- thrust bearing is not new. But, in the 
Empire 208, the ball is made an integral part of the shaft. It 
rests and rotates on a Nylon 'seat' at the bottom of the well. 
The use of Nylon is significant because of its extremely low 
friction coefficient and its high resiliency, the cushioning 
effect of which contributes to the absence of vertical rumble. 

Empire 208 $87.50 
Wood base in walnut, mahogany or fruitwood $12.50 

FREE a "Do -It- Yourself' stereo /balance kit actively demonstrates 
scientific principles of balance -ask your dealer. 
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U I I 
1. 1F-1H 

Periodically, these days, I seem to get 
involved with the Japanese -not in Japan 
(how I wish I could find a good excuse to 
get over there), but by indirection. 

Japanese hi -fi has been discussed here 
before, more precisely, just a short time 
before the invasion of our shores by the 
present varied wave of Japanese equip- 
ment. Then later it was a recording of 
Japanese Noh drama (reviewed, duly). 
And, shortly thereafter, the stuff itself, 
the imported Kabuki troupe which gave a 
week of genuine Japanese stage stuff, with 
music, in New York City. My old friend in 
Tokyo, head of AP and enthusiastic hi -fi 
installer for the Tokyo international press 
and diplomatic corps, turned up in New 
York recently with a new Japanese wife. 
She speaks American, learned in Tokyo 
while in school; he speaks no Japanese 
though he's been there ten years. "What 
would you do," he said, "if you were try- 
ing to learn a language that is written in 
algebra," 

(Aside: Mr. AP, better known as John 
Randolph, hasn't got around to stereo yet 
in Tokyo. How can you put stereo in a 
Japanese "living room ", If the American 
housewife doesn't like two boxes where she 
thinks one will suffice, the Japanese lady 
has a whole world of delicate traditions as 
to living space that must not be disturbed 
by crass invasions of multiple blocks of 
furniture. And what of the Japanese room 
itself, with its sliding walls and variable 
spaces, Besides, Mr. Randolph won a vital 
domestic battle, long ago, when he man- 
aged to install a huge corner speaker in 
his Tokyo living room. What -TWO corner 
speakers? What, -Junk my precious folded 
horn?) 

A Canadian correspondent, French name, 
English- writing, has been exchanging notes 
on Japan with me from an unlikely spot - 
Quebec. Seems he lived in Japan for a long 
while. He is my latest source of gossip on 
the hi -fi situation in Japan, supplementing 
my AP friend. 

My Quebec friend has sent me a batch 
of Japanese hi -fi catalogues -not the ones 
for American consumption but those for 
the local fans. I pass on to you without 
personal comment -how would I know -his 
observation, that contrary to general im- 
pressions here, Japanese goods are neither 
cheap, nor built with "cheap labor" at this 
stage. 

The stuff he sent me, in flyers and cata- 
logues, is not exported because it is no 
longer competitive with our equivalent hi- 
fi, tends to cost more even in Japan. But 
the variety is astonishing; a catalogue 
from Sansui Electric (460 Izumicho, Sugi- 
nami-ku, Tokyo) features, for instance, 
two pages of assorted radio tuners, in all 
the varied forms we might find in one of 
our own catalogues, plus stereo preamps 
and a large line of amplifiers ranging up 
to a 100 -watt monster with carrying 
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edward ttnall Canby 
handles ($200); this is followed by pages 
of bewildering transformer arrays, dozens 
and dozens of them, with all the technical 
data, the whole printed via thousands of 
elegant Japanese characters and Western 
numerals plus photos. Most impressive. 
"The days of cheap labour in Japan are 

numbered in high -quality manufactured 
goods," writes my correspondent, Mr. 
Andre Thivierge. "If some of them are 
still slightly cheaper, look for other fac- 
tors: low manufacturer's profit (around 
1 per cent... .yes, 1 per cent; they depend 
on volume; here is a good lesson for the 
American producers). Automated plants 
have also reduced the cost of production. 

"You will see that the prices in Tokyo, 
although interesting, are appreciably 
higher than most people think: skilled 
labour is well paid, salaries keep going up, 
and the cost of living is sinking to a new 
low everyday." 

At that point in his epistle, Mr. Thi- 
vierge went off into the interesting ques- 
tion of Japanese music and the Noh plays, 
ending up with a fine list of recommended 
books in English on Japan itself -quite 
a versatile Canadian, this. But I'll stick to 
my subject. 
Xz BF ZZ XS 

The astonishing thing about the Japa- 
nese hi -fl catalogues and flyers I have in 
front of me, as this is being written, is 
that they look so much like ours, are so 
clearly derived from our technology, use 
our Western technical terminology not 
only in the numbers but even in whole 
groups of letters -and yet, being Japanese, 
these catalogues and the goods they repre- 
sent stand on their own feet. 

This seems to be the Japanese forte, an 
unremitting strength of enlightened imi- 
tation. I remember opining on this subject 
in earlier writing, some years back; the 
impression is enormously heightened by 
these more recent developments. I wish 
you could see a few pages of this literature, 
printed in Japan for Japanese consumers. 
It is, shall we say, 100 per cent grown -up, 
mature. Nothing amateurish, naive, amus- 
ing -far from it. The mere look of the 
pages will bowl you over. 

And the strangest thing of all is the 
curious mixture of Japanese and English 
that they display -for Japanese readers. 

Across the bottom of a double page, for 
instance, it says SANSUI'S TRANSFORMERS 
HIGH FIDELITY AMPLIFIERS -just like that. 
And, under a typical hi -fi photo of Mr. 
Family Man listening to his rig -only this 
gent is very Japanese and he's curled up 
with his knees crossed on top of a Western 
arm chair -there are four model photos, 
each with specs next to it, each with a 
Western designation: the FM -5, AF -350, 
PM -880, and so on. Most of the rest is 
printed in fine -line Japanese characters, 
but the terminology of importance stands 
out in "English." If I may substitute mean- 
ingless letters for the Japanese characters, 
here are some typical lines of amplifier 
specs. 

Xis BF ZZ XS 6AQ8, (12AII7) x 2, 
(60A7) x 4, (5Aß,4) x 2. That, as you can 
catch, is the tube complement. Power out- 
put is thus: SBF TZ 70W (35W x 2 SX 
GBF SZ SLX). Easy -a dual 35 -watt 
stereo job. So it goes, right down the line, 
and even without the meaningless charac- 
ters you can figure practically everything 
yon need to know about each of these am- 
plifiers, tuners and transformers. 

Of course the correct characters are 
much prettier than my substitute jargon - 
letters and, indeed, the whole page layout 
of these catalogues is delicate and quite 
beautifully set up, the characters them- 
selves done in sharp, very fine type and 
printed with spidery accuracy. 

As you can see, the Western and Japa- 
nese terminology is thoroughly mixed, the 
recognizable letters and numbers appear 
right along with the unrecognizable charac- 
ters, all in the same line. The same goes 
for numerous fine -lined diagrams, explain- 
ing stereo speaker hookups, varying inputs 
and outputs and the like -you can read 
all the pertinent info, interspersed with 
cryptic hieroglyphics. 

Four -Way 

-Which brings me to a final point that 
may have been blossoming obscurely in 
the back of your mind as you read the 
above. You had thought, as did I, that 
Japanese characters were printed up -and- 
down, in columns. And if not that, then 
(you thought vaguely), don't they go 
"backwards," from right to left, How in 
blazes can you read a hi fi catalogue (or 
anything else of the sort) in which stand- 
ard Western stuff is intermixed with the 
oriental? 

I have one flyer here, for instance, that 
presents arms and turntables, from a com- 
pany that must perforce remain anony- 
mous because its name on the flyer is in 
Japanese characters. So are the large, bold- 
face names for the various models, and 
quite decorative, too. But in the middle of 

NI fn. * 
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Reproduction of part of a page from 
the Japanese catalog described by Mr. 

Canby. 
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IF YOU LOVE TO CREATE... BUILD41OOL7 KITS 

Stereo Preamplifier HF85tt 

Stereo Amplifier -Preamplifier HF81t 

FM Tuner HFT90tt 
AM Tuner HFT94tt 
FM /AM Tuner HFT92tt 

Mono Hi -Fi ... 
the experts say 

your Best Buy 

Is EICO 

NEWT 
rte* 

Stereo Automatic Changer/ 
Player 1007 

3 -Way Speaker System HFS3 
2-Way Bookshelf Speaker Systems 

HESS and HFS1 
100W Stereo Power Amplifier HF89 

70W Stereo Power Amplifier HF87 
28W Stereo Power Amplifier HF86 

Exclusive advanced systematized engineering 
Lastest 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 - right "off the shelf"- from 1500 
neighborhood EICO dealers throughout the U.S. 
and Canada. 
HF87 Stereo Amplifier -Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self -contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
Independent bass and treble controls for each 
channel. Identical Williamson -type, oush -pull 
EL84 power amplifiers. "Excellent " - SATURDAY 
REVIEW. "Outstanding ... extremely versatile." - ELECTRONICS WORLD. Kit $69.95. Wired 

$109.95. Incl. cover. 
11E85 Stereo Preamplifier: Complete master 
stereo preamplifier -control unit, self -powered. 
Distortion borders on unmeasurable. Level, bass 
& treble controls independent for each channel 
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 amplifiers. 200W 
peak power output. Uses superlative ultra -linear 
connected output transformers for undistorted 
response across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. IM distortion 
0.5% at 100W; harmonic distortion less than 1% 
from 20. 20,000 cps within 1 db of 100W. Kit 
$99.50. Wired 5139.50. 
HF87 70 -Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit -wise to the 
superb HF89, differing only in rating of the out. 
put transformers. IM distortion 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 modest price. Kit $43.95. Wired$74.95. 

Stereo Integrated Amplifier AF4tt 

FM Tuner HFT90: Prewired, prealigned, tempera- 
ture- compensated "front end" is drift -free. Pre - 
wired exclusive precision eye- tronics' traveling 
tuning indicator. Sensitivity: 1.5 uy for 20 db 
quieting; 2.5 uy for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM- multiplex stereo 
outputs, prevent obsolescence. Very low distor. 
tion. "One of the best buys in high fidelity kits." - AUDIOCRAFT. 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 cps @ -3 db) or weak -station 
narrow (20 -5000 cps @ -3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eyetronic! tuning. "One of the best 
available." -HI -FI SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover á F.E.T. 

New FM /AM Tuner HFT92 combines renowned 
EICO HFT90 FM Tuner with excellent AM tuning 
facilities. Kit 559.95. Wired $94.95. Incl. cover 
& F.E.T. 

New AF-4 Economy Stereo Integrated Amplifier 
provides clean 4W per channel or 8W total out- 
put. Kit $38.95. Wired $64.95. Incl. cover & F.E.T 

HF12 Mono Integrated Amplifier (not illus.): Com- 
plete "front end" facilities & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57.95. Incl. cover. 
New HFS3 3 -Way Speaker System Semi -Kit com- 
plete with factory -built 3/4" veneered plywood (4 
sides) cabinet. Bellows- suspension, full -inch ex- 
cursion 12" woofer (22 cps res.) 8" midrange 
speaker with high internal damping cone for 
smooth response, 31/2" cone tweeter. 21/4 cu. ft. 
ducted -port enclosure. System 0 of V2 for 
smoothest frequency & best transient response. 
32-14.000 cps clean, useful response. 16 ohms 
impedance. HWD: 261/2 ", 137% ", 141/2". Un- 
finished birch. Kit $72.50. Wired $84.50. Walnut, 
or mahogany. Kit $87.50. Wired $99.50. 
New HFS5 2 -Way Speaker System Semi -Kit corn. 
plete with factory -built a /4" veneered plywood 
(4 sides) cabinet. Bellows -suspension, Sú" excur- 
sion, 8" woofer (45 cps. res.). & 31" cone 
tweeter. 11/4" cu. ft. ducted -port enclosure. Sys- 
tem 0 of V2 for smoothest free, & best transient 
resp. 45-14,000 cps clean, useful resp. 16 ohms. 

snrun a 
HICH FIDELITY ..«u..m,.... 

HWD: 24 ", 121/4", 101/4". Unfinished birch. Kit 
$47.50- Wired $56.50. Walnut or mahogany. 
Kit $59.50. Wired $69.50 
HESI 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 II" x 9 ". Kit $39.95. Wired $47.95 
HFS2 Omni -Directional Speaker System (not illus.) 
HWD: 36 ", 151/4 ", 111/2". "Fine for stereo" - 
MODERN HI -Fl. Completely factory -built. Mahog- 
any or walnut $139.95. Blond $144.95. 

New Stereo Automatic Changer /Player: lam-proot 
4- speed, all record sizes, automatic changer 
and auto /manual player. New extremely Smooth, 
low distortion moisture -proof stereo crystal 
cartridge designed integrally with tonearm to 
eliminate mid -range resonances. Constant 41/2 
grams stylus force is optimum to prevent groove 
flutter distortion. No hum, turntable attractions, 
acoustic feedback, center -hole enlargement. 
Only 100/4" x 13". 1007S: 0.7 mil, 3 mil sapphire, 
$49.75. Incl. FET and "Magnadaptor." 

tShown In optional Furniture Wood Cabinet 
WE71: Unfinished Birch, $9.95; Walnut or 
Mahogany, $13.95. 
ttShown in optional Furniture Wood Cabinet 
WE70: Unfinished Birch, $8.95; Walnut or 
Mahogany, $12.50. 

FICO, 33 -00 N. Blvd., L.I.C. 1, N. Y. A -9 

Show me how to SAVE 50% on easy -to -build 
top -quality Hi -Fi. Send FREE catalog, Stereo Hi -Fi 
Guide plus name of neighborhood EICO dealer 

Name 

Address 

City Zone State 

See and hear all -EICO Stereo at N. Y. hi Fi Show, 
Rooms 305 and 306. listen to the EICO Hour, 
WM-FM, N. Y. 95.5 MC, Mon. -Fri., 7:15 -8 PM. 

© 1960 by EICO, 33-00 N. Blvd., L. I. C. 1, N.Y. 
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A PLEASURE TO 
Vat your franchised Thorens dealer's 

lir 

LESURE TO 
OW ... more features, more crafts- 
manship, more superb music -making quality 
for monaural or stereo 
L-.:3G_..1.S..A5SiSBIL3R' 

A PLEASURE TO 
RECONIMEND to friend 
or favored customer, with the confidence - 
inspiring Thorens 1 -year guarantee 

THE THORENS TD -124 TRANSCRIPTION TURNTABLE 
More rotating pounds than any comparable 12" turntable! 
More features per pound! Look at them: 

4 speeds ... 162/3, 331/3, 45, 78 
111/2 pound table for smooth running 
Exclusive double -table with clutch for 
fast starts 
Precision, hairline adjustment for all 
speeds 
Built -in illuminated strobe 

Easy arm installation or change ... no 
metal drilling, no unsightly holes after 
arm change 
Built -in precision circular level 

Large, knurled, leveling screws 
Motor operates on 50/60 cps, any 
voltage from 100 to 250. 0.2 

... and many more. See the TD -124 at your franchised Thorens dealer's today. 

TD -124 
$99.75 net 

(Base only $9.0, 
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Guaranteed for one full year. 

Sold only through carefully selected franchised dealers. 

HO SWISS MADE PRODUCTS 
HI -Fl COMPONENTS LIGHTERS 
SPRING -POWERED SHAVERS 
MUSIC BOXES 
NEW HYDE PARK, NEW YORK 

Circle 14 on Reader Service Card 

each long and cryptic model name I Bee- 
like so many Japanese characters them- 
selves -the letters Hi -Fi, imbedded in the 
meaningless array! Sort of like this: 

RzSplftXYzHi -FiXwrfTszPlf 
My first thought was that you probably 

should read this from the right -hand end, 
then when you get to the middle you re- 
verse, to take in "Hi -Fi ", and then con- 
tinue backwards out to the left. So I 
started in asking casual acquaintances 
about this li'l matter of directionality, and 
you'd be surprised how long it took to get 
a positive answer. It came, again, from 
Quebec and Mr. Thivierge. 

He says that, yes, Japanese characters 
do-or did -go down, not across. But we 
must remember that these characters do 
not represent letters in our sense, nor do 
they present whole words, either. (They 
once did, I gather, but have been stretched 
from the original meanings of each sec- 
tion of the complex characters into new 
uses.) Instead, they represent syllables, 
or equivalent. (They would seem, if I'm 
right myself, to be a rough equivalent of 
shorthand, except that shorthand removes 
all the vowels that it can.) 

In any case, what with the modern 
world being as complicated as it is, the 
Japanese have philosophically adapted 
themselves to everybody in sight; they 
read their characters any old way, up, 
down, sidewise, in circles or what have you. 

If I understand Mr. Thivierge rightly 
(and a lot of readers will have had some 
direct experience of this), Japanese char- 
acters run left to right when convenient, 
and especially in technical literature where 
Western symbols and words are used in 
their own shapes. Thus, the quantities of 
detailed information in my hi -fi catalogues 
is clearly printed in horizontal format, not 
vertical, and it doubtless reads from left 
to right throughout, in order to accommo- 
date the Western terminology - including 
that fine term, 

But there's a further twist to all this 
calligraphy. Seems that, with their syllable 
writing, the Japanese also transliterate 
large numbers of our words into rough 
Japanese syllable equivalents, and write 
them out in their own characters. Mainly 
the new -style terms imported from the 
West, like telephone, and so on. 

Now when these get into the four -way 
stretch, as to reading direction, there can 
be oddities to baffle the Western mind. He 
quotes a three -syllable, three -character 
word which is pronounced, more or less, 
To- ba -ko, and means what it says. But in 
Japanese practice these three sounds, as 
represented by the equivalent trio of char- 
acters, may run in any old direction, de- 
pending mainly on aesthetics- which, al- 
ways, are of ultraspecial importance in 
Japanese thinking. 

If the page looks better, or the sign out- 
side a shop pleases the eye more delight- 
fully, the syllables are just as likely as 
not to appear "reversed " -i.e., Ko-ba-to. 
Just read it the other way. 

Now I'm wondering, as I think of the 
import of all this, how many terms of 
audio importance have made the transition 
in these catalogues I have from Japan, 
and appear there not in recognizable West- 
ern letters and numbers but in Japanese 
syllable -equivalents, 

Until I study Japanese, I won't know. 
But I do suspect that every loyal audio 
man in that country is already quite fa- 
miliar with if -ih. 

2. Earphone Stereo 
As if we hadn't bollixed up stereo 

enough -I'm increasingly disturbed (in a 
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HIGH IMPEDANCE SPEAKERS FOR TRANSISTOR RADIOS 

PIONEER miniature -size speakers for transistor radios 
have been highly rated because of unexcelled tone 
quality and uniform characteristics; and entirely new 
high -impedance speakers, in addition to those popular 
standard models, are now being mass -produced. 

The notable feature of a high -impedance speaker is 
that it requires no output. transformer; therefore truly 
natural tone quality is obtained by eliminating distor- 
tions due to output transformer. Furthermore not only 
a sizable expenditure for output transformer is saved 
but also the important issue of portable transistor radio 
-reduction of its weight -can be solved. However 
besides its merits just described above, a high -impedance 
speaker unfortunately has its demerits -difficulties 
present in mass -producing voice coil of excellent quality. 

SPECIFICATIONS 

The uniform and superior voice coils for PIONEER 
high -impedance speakers are now being succssfully mass - 

produced by the application of unique winding devised 

by PIONEER research staff and by the adoption of 
new mass production system. On account of the rational 
combination of three essential components -voice coil 
of good quality, powerful magnetic circuit and exclusive 

cone paper -, a PIONEER high -impedance speaker re- 
produces sound amazingly beautifully. 

There are now, ready for the market, 18 kinds of high - 
impedance speakers for transistor radios, and we arc 
fully prepared to meet large orders- however large they 
happen to be. 

Model No. Voice coil 
impedance 

Resonance 
frequency 

Frequency 
range 

Power input Sensitivity 

AH-6656A-3 70 ohms 310 -410 cps 310 -4,000 cps 0.1 watt 94 db/watt 
AH-6656B-3 100 ohms .i Ii n 
ML-8411A-3 70 ohms 200 -280 cps 200-4,000 cps 0.3 watt 96 db /watt 
ML-8411B-3 100 ohms ii u 
POV-467A-3 70 ohms 110-160 cps 110.8,000 cps 1.5 watt 98 db /watt 
POV-467B-3 100 ohms /, 

Yumi Shirakawo (Toho) 

5 Otowacho 6- chome, Bunkyoku, Tokyo, Japan FUKUIN ELECTRIC, LIMITED) pioneer 
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You 

Say 

AUDIO 

Is 

Publishing 

A 

Cookbook? 

Yes, AUDIO is publishing a cookbook - 
not that we intend to extend the subject 
of gastronomy to include recipes in fu- 
ture pages of AUDIO. 
You may ask...why? 
And we would answer -Simply because 
*Pe feel that people who read AUDIO, 
and enjoy the finest quality music repro- 
duction also enjoy really good food on 
their tables. 
Your next question may be...Is it a dif- 
ferent kind of cookbook? 

Of course our reply would be -Yes! Oh, 
it doesn't have a revolutionary format 
and it appears to look like any ordinary 
cookbook. But, the secret of its goodness 
is the recipes that fill its 148 pages... 
recipes responsible for the heart warm- 
ing, flavorsome, homespun aromas expe- 
rienced only in the kitchen of an Adiron- 
dack country home. 

The name of the book is PLACID 
EATING, and it is chock full of palate - 
tempting recipes compiled by Climena 
M. Wikoff, owner of the Mirror Lake Inn 
...at (you guessed it) Lake Placid, New 
York. 

Actually, the first edition (now out of 
print) was discovered by Mr. AUDIO 
(C. G. McProud) during his stay at Mrs. 
Wikoff's Mirror Lake Inn, where, in Mr. 
McProud's own words -"... every meal is 
so tasty that eating becomes a real joy, 
where each night's dessert excels the one 
from the night before, where one has to 

push himself away from the table before 
upsetting the daily calorie count." 
Here is a cookbook that will enable you 
to recreate in your own homes superb 
dishes experienced only at the Mirror 
Lake Inn -dishes like Lake Trout Baked 
In Wine and Adirondack Apple Pie, rec- 
ipes for which are reproduced below - 

IAIQ TROUT BAKED IN WHITE WINE 
Remove beads and tails from a 2.pound fish. Split open down 

back and Anse well. Remove backbone and tub inside with lemon. 
salt, pepper and thyme to taste. Knead I tablespoon of butta 
and anchovy pane the size of a large pea: placing mixture inside 
fah. Place fish in a greased baking pan and cover with SL asp 
of white wine. Bake 25 to SO minutes in moderate oven, 350 
degrees. Bum frequently. Garnish with parsley and lemon 
and serve with plain boiled potatoes. 

ADIRONDACK AMIE PIE 

3 tbspa. white Dorn syrup 
6 to 8 tart apples. thinly 

aliad l7 
I t sugar 
2 tbrp. sifted Sour 
4 tsp. grated nutmeg t orange juice 

Yes C. melted butter 
Mix together the sugar. flour. nutmeg. orange juice. corn 

syrup and melted butter. Add the diced apples and mix thorough- 
ly. Butter a pie pan heavily before putting in your pastry. Fill the 
pie shell with the apple mixture and make pastry strip for the 
top which should be dipped in melted butter before putting on 
the pie. Bake in 400 degree oven for IS minutes: reduce hat to 
250 degrees and bake 35 to 40 minutes longer. 

This colorful book, plastic bound for easy 
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 for 
anyone. PLACID EATING, 152 pages, 
Plastic Bound: $3.95. 

RADIO MAGAZINES, INC., Dept. K99 
P.O. Box 629, Mineola, New York 

Enclosed is my remittance of 
please send me copies of 
PLACID EATING @ $3.95 each. 
(No C.O.D., all books sent postpaid in U.S.A. and possessions, 
Canada, and Mexico. Add 50c for Foreign orders.) 

NAME ADDRESS 

CITY ZONE STATE 
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mild way) by the numerous and revived 
sales pitches for what we once called, 
quite logically, binaural earphones -two 
channel phones, one channel to each ear. 
In days of yore, these phones were used 
for their proper purpose, the re-creation 
of a startling sense of presence and of na- 
tural liveness via two -channel earphone 
recording. Not stereo recording at all, but 
"binaural," the two mikes set close to- 
gether in an approximation (that's all 
you need) of the actual placement of the 
ears. Sometimes, the painstaking specialists 
buid up actual dummy heads, complete 
with ear canals, or with specially designed 
mikes-plus-baffles to give the actual pickup 
of the ear. But generally speaking, any 
two mikes will do, provided they aren't 
more than, say, two feet or so apart. That's 
a big enough "head" for anybody, thank 
you. 

Now, opportunely, these same phones are 
back again in force, -for stereo. "For 
stereo reproduction unattainable with 
speakers" shouts one fine ad, out of our 
own journal. And this company (Clevite 
Walco) is decidely not the only one which 
claims stereo sound out of headphones. 
Some Very Big Names are doing the same, 
more or less. 

Binaural Again 

Now looky (as we used to say when I 
was a kid). Lookit. You don't get stereo 
sound out of any earphones, because phones 
bring you each of two channels exclusively 
to a single ear. You hear, relatively speak- 
ing, as you do in nature, the two micro - 
phones-if there were two -acting as your 
ears, in extension. 

Stereo is produced via loudspeakers, and 
it depends on a more complex set of fac- 
tors, defying exact description by the 
likes of me, but undeniably and definitely 
dependent on the hearing of each channel 
by both ears. You hear the left speaker 
with both ears and you hear the right 
speaker with the same -and if there's a 
center speaker, you hear that with both 
ears too. Utterly different from the ear- 
phone situation, yes, 

Now stereo has its tricks and techniques. 
The ability to recreate a sound- curtain 
that spreads across from side to side and 
extends back in apparent 3 -D, all from two 
loudspeakers, is the essence of good stereo, 
and it is something that at first, ten years 
ago, I really didn't believe could be done. 
Yes, I know, I came upon "loudspeaker 
binaural" sort of late, considering that it 
was active back in the early Thirties, with 
Stokowsky and Blumlein and who -all. But, 
then, the demonstrations I got weren't very 
convincing, in the pre -commercial stereo 
years, and (to admit a very important 
point) my ears weren't trained to hear 
stereo. (Millions of people suffer from 
that lamentable lack of training today, 
too, and I wish we'd do something about it....) 

No, I didn't think much of early stereo. 
But as graybeards will recollect, I was 
nuts about earphone binaural. I still am. 
It's an astonishing phenomenon, if still 
largely uncommercial. You just have to 
do it for yourself, with your handy stereo 
tape recorder. But what uncanny effects! 
Especially in the case of such ordinary 
jumbles of sound as confused conversation, 
the pauses between music at rehearsals 
(when people talk, here and there, in 
casual, half- whispered conversation). I've 
always found, like the fabled Siamese, that 
in earphone listening of this sort, the 
tuning up is the best part of a concert, if 
the intermission isn't even better. 

And there are the bird songs, recorded 

(Continued on page 77) 
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STEREO CONDENSER MICROPHONE 
The pre- eminent microphone for stereo recording and transmissions 

by MS and /or XY pickup techniques The relative angle of the two 

sensitive mikes in the slender head can be varied through 180° with 

visual indication of their positions Nine different directional - 

sensitivity patterns, from Hypercardioid ( -15 db or better) through 

Figure -8, are available independently for each channel, instantly and 

silently by electrical remote control Output impedances of 50 and 

200 Ohms selected by a simple change of connections Each C24 

supplied complete with all needed cables, transistor -stabilized power 

supply, twin remote -control selector unit, and individual frequency - 

response curves for each mike. Write today to the USA import and 

service representatives for full data and names of dealers. 

Frequency Range 30 to 20,000 cps 

Cardioid Discrimination, 0° to 180° -15 db or better 

Crosstalk between Channels -40 db or better 

Output Level per Channel - 33 db re 1mW for sound field 
of 10 dynes /sq cm. 

Residual Noise Level 20 phon or less 

Output Impedance, per Channel 50 and 200 Ohms 

Sensitivity per Channel (for 200 Ohms) 1 mV /microbar 

Preamplifier Tube 6072 (12AY7) 

Power -Line Voltages 110, 125, 145, 220, 245 VAC; 50 -60 cps 

Microphone Length, 101/4 "; Diameter 1 -5/8 "; Weight, 1 lb 3 oz. 

ELECTRONIC APPLICATIONS, INC STAMFORD, CONNECTICUT (203) DAvis 5 -1574 
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CHESTER SANTON 

The symbol O indicates the United 
Stereo Tapes 4 -track 7 1/2 ips tape 
number. When Mr. Santon has lis- 
tened to the tape only, the tape 
number is listed first. Otherwise, the 
corresponding tape number is fur- 
nished by United Stereo Tapes. 

STEREO 

On Tour With The New Glenn Miller 
Orchestra RCA Victor O FTP 1001 

At the time this tape was reviewed, United 
Stereo Tapes was not handling shipments to 
reviewers of RCA's first four -track open reels. 
For that matter, neither was RCA Victor. In order to provide tape fans with at least an in- terim report, I selected at random on the open market a reel with the New Miller orchestra 
under the direction of drummer Ray McKinley. 

Could be I happened to pick a lemon among 
the dozen or so items in the first release. It 
the other reels have the distortion this one 
has, Victor would be well advised to start all 
over again in four -track open reel. The entire 
tape is overloaded in signal level. The worst 
distortion occurs in the quiet ballads. The 
muted trumpet passages In the second selec- 
tion, Rainbow Rhapsody break up completely 
even with sharp cutoff at 5000 cycles. It is 
hard to resist the impression that some one 
inadvertently used, at 7.5 ips, the recording 
level and equalization that bad been worked 
out for the now defunct RCA 3.75 -ips tape 
cartridge. 

The latest batch of stereo records received 
for review contained a new disc by the Miller - 
McKinley orchestra (Dance Anyone? RCA 
LSP 2193). The same studio had been used 
for both recordings, Studio A in New York 
City. The disc, while not the cleanest stereo 
recording coming out of Victor's plante these 
days, had considerably less distortion than 
the tape. The dance program based on re- 
recordings of many of the original arrange- 
ments in the old Miller library (Adios, Sun- 
rise Serenade, etc.) was playable with ade- 
quate adjustment of the treble controls but 
the tape presented an insurmountable prob- 
lem. As luck would have it, the tape has the 
more interesting program of the two because 
it contains the music played by the band in 
its recent tour of Europe (both sides of the 
Iron Curtain) and North Africa. 

Gus Farney: Colossus 
Warner Bros. O WST -1359 

It is surprising bow small a percentage of 
the current tape catalog is devoted to organ 
recordings. Leon Berry, Dick Liebert, and 
George Wright have been well represented on 
discs. Wright alone has a sizeable quantity of 
tapes on the market. A fourth organist now 
joins the tape roster to intrigue those who 
feel that the stereo disc can not do justice to 
the pedal notes of a Wurlitzer organ. Gus 
Farney, before settling down in Salt Lake 
City, the scene of this recording, was a fea- 

1t Forest Ave., Hastings -on- Hudson, 
N.Y. 
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tured organist for twenty years with the Para- 
mount Public Chain of movie theatres in the 
Central and Intermountain States. Those were 
the days when moviegoers demanded glamor- 
ous sound and the organist shared billing with 
the stars. 

The Wurlitzer heard in this reel first saw 
the light of a theatre in 1930 as a three - 
manual, nineteen -rank job at Staten Island's 
Paramount Theatre, It was moved to Salt 
Lake City in the early fifties. Following a year 
of reconditioning, it is now heard in this re- 
cording as a five- manual, twenty- four -rank in- 
strument with over 230 stops. Housed in a hall 
seating only 200 people, the two tone cham- 
bers face each other at a distance of forty 
feet. A nice set up for stereo. 

If this compilation of data has whetted 
your sonic appetite, I'm sure you won't be 
disillusioned when you hear this tape on a 
system that doesn't have to apologize for its handling of bass fundamentals. Equally at- 
tractive is the transparent nature of the sound 
of the organ throughout its range. Gus Farney 
has versatility to spare in a program that 
covers Londonderry Air, Granada, Sinpin' in 
the Rain, and the Orpheus in Hades Overture. 

David Rose: Waltzes in Stereo 
Kapp O KT 41027 

In recent years, relatively few light -music 
tapes have been issued that can stand up to 
this one in over -all appeal. It steers a middle 
course. Play it at background level and you 
have music in three- quarter time that avoids 
any suggestion of corn. Open it up a bit and 
the strings of the David Rose orchestra blos- 
som with the sweetness you get after replacing 
a year -old set of amplifier output tubes. David 
Rose is in a position to take much of the 
credit for the success of this release. His 
arranging these days has a poise that puts 
in the shade some of the sunniest bits of his 
early career. Although be covers a variety of 
waltzes in the course of this reel, Rose sets 
himself a stern task at the beginning with 
Johann Strauss' Tales From The Vienna 
Woods. A polished reading of this waltz has 
eluded far more exalted conductors. He has 
a very effective wrinkle in the course of this 
arrangement -a contrast in dynamics seldom 
tried on pop tapes. Midway through the piece, 
the strings are suddenly hushed to about one 
third of normal volume for a subtle interplay 
within the orchestra that only stereo could 
capture. So daring is the deliberate drop in 
signal, many tape fans will instindively perk 
up their ears at this point for entrance of 
tape hiss. I was pleased to discover that, un- 
like some of the first four -track tapes, this 
release has ample leeway in signal -to -noise 
ratio. On my set up, the reel carne through 
with flying colors in a low level passage that 
might have embarrassed some of the early 
two -track stereo tapes as well as the present 
four. Of course, it is still possible to en- 
counter a recent four -track with noticeable 
background noise but, by and large, the items 
processed for release this summer have licked 
this particular problem. 

The seating plan of the orchestra is on the 
unorthodox side, having been worked out to 
give maximum advantage to the strings. The 
sound source in the studio is a lazily curving 
semi- circle with the string -less choirs relegated 
to the background. A neat feature of the al- 
bum is the ease with which the scene shifts 

from Vienna to Hollywood and then to Tin 
Pan Alley. The treatment of Victor Young's 
Around the World is the best I've heard with 
the exception of the original sound track 
( Decca tape 9046) but that older reel cannot 
match this recording in cleanliness of sound. 
Diane and Intermezzo represent other movie 
classics. Irving Berlin's Remember shares 
honors with Beautiful Ohio and Missouri 
Waltz in the nostalgia department. Operetta 
favorites such as Deep in my Heart and Die 
Fledermaus Waltz complete the collection. In 
the taste of its musical concept and instru- 
mental performance, this release is equal to 
albums turned out by the leading aggregations 
specializing in light music. The fiat response 
is a welcome bonus. 

The Button -Down Mind of Bob Newhart 
Warner Bros. O WST 1379 

The appearance of comedian's monologues 
on tape recordings would indicate that there 
are homes in this country with electricity and 
tape machines but no running phonographs. 
Discs will probably continue to be the more 
economical medium for night club humor with 
anyone who absorbs a comedian's act in one 
playthrough and then forgets about it. Those 
who subject comedy to the rigors of repeated 
playback under party conditions may find the 
idea of humor on tape not too far fetched. 
Shelley Berman and Jonathan Winters are 
already available on tape (Berman in mono) 
and now UST has added the reel version of 
Bob Newhart's initial recording which cata- 
pulted him to fame last spring. Without re- 
sorting to the razor sharpness of a Sahl or a 
Berman, Newhart activates the imagination 
of his audience with a minimum of verbiage. 
The hazards of a driving instructor are con- 
veyed with refreshing subtlety and indirec- 
tion. The political advice to Abe Lincoln in 
present -day public relations jargon has estab- 
lished Newhart as a wit to be reckoned with 
in future releases. 

Famous Continental Marches 
London O LPM 70023 

Goldman Band: Sousa Marches in Hi -Fi 
Decca O ST7 -8807 

The London tapes are still coming through 
with a whale of a lot of variation in top -end 
response. This collection of marches from the 
Continent played by the Band of the Grenadier 
Guards requires somewhat more treble rolloff 
than any other London tape I've heard so far. 
The curve on the tape may be similar to that 
used for Mantovani's strings but the piercing 
blare of music for brass band adds its own 
share of complications. After some fiddling, I 
finally got the reel under control by setting 
my cutoff filter at 7000 cps and rolling back 
variable treble from the zero position norm- 
ally used for tape. The puzzling top end oc- 
casionally encountered in their tapes tempts 
me to go along with the theory that some 
London tapes arriving in this country for 
processing by UST still have the British CCIR 
recording characteristic. Once oriented, the 
band of the Grenadier Guards campaigns with 
distinction through four European countries 
in famous marches from France, Spain, Ger- 
many, and Italy. 

The Goldman Band, in contrast, sounds 
comfortably civilian in the marches of John 
Phillip Sousa. Richard Franko Goldman, the 
son of the band's founder, has included a few 
surprises in his program. Some of the marches, 
written for Sousa operettas such as "The 
Bride Elect" and "The Free Lance," were 
originally meant to be sung. Listening to them 
now. it is obvious that singers and audiences 
of that day were made of sterner stuff. 

Les Brown: Swing Song Book 
Coral O ST7 57300 

Tape is providing a better grade of fuel for 
the Les Brown powerhouse. This outfit is one 
of the few survivors of the famous era of 
large swing bands -the decade that began in 
the mid- thirties. The appearance of a few more 
tapes such as this one could lead to a revival 
of interest in the big bands that once ruled 
the roost. This reel gives every sign that Les 
Brown has preserved a brand of morale in his 

(Continued on page 71) 
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Announcing á 

ajor Breakthrough 
In High Fidelity Reproduction 

e 

THE FISHER 
DYNAMIC 

oEAM a` S ... 
PACEXPAN D E 

It is well established that one's perception 
of the size of the room or hall in which music 

is being played is based on the amount of rever- 
beration in the signal reaching one's ears. With 
the revolutionary new FISHER Dynamic 
Spacexpander, Model K -10, you can now liter- 

ally create living concert hall acoustics in your 
own home, and on any type of signal- whether 
from records, radio or tape -at the turn of one 
simple control! The results are astonishing. 

The patented design of the FISHER K -10 per- 
mits the blending of any desired degree of re- 

verberation with the input signal to create a 

result that is truly the living music itself. Listen 

to any of your favorite programs or records 
with the FISHER K -10 in operation and you 
will find that, without it, the program actually 
sounds 'dead' -the most dramatic proof of what 
the FISHER Spacexpander does! 

Best of all, there are no moving parts to get out 

of adjustment -no motors, no continuous tape 
belts, no complicated drive mechanisms. The 
FISHER K -10 is a marvel of simplicity and su- 

perb electronics, designed to give years of 
trouble -free, thrilling service. 

Complete assembly, $59.50 

FOR USE WITH MOST HI -FI SYSTEMS! EASY INSTALLATION! 

THE FISHER DYNAMIC SPACEXPANDER WILL BE DEMONSTRATED 

AT THE NEW YORK HIGH FIDELITY SHOW, ROOMS 529, 534 AND 537 

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

Export: Morhon Exporting Corp., 458 Broadway, New York 13, N. Y. Available in Canada through Canadian -Marconi 
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EDITOR'S REVIEW 

THE SHOW SEASON 

Each year when September rolls around we begin 
to get into the spirit of the show season. There is a 
distinct possibility that there is something about our 
own interests that sets us apart from the average indi- 
vidual in that we enjoy hi -fi shows. But since we recog- 
nize the fact that there is a lot of fun to be had at a 
show and so many new things to see and hear, there is 
still some hope for us-or so we would like to believe. 

By and large, hi -fl shows are too loud, too crowded, 
and too full of "showmanship." In the first place, 
there are too few rooms in which one is likely to hear 
good sound reproduced at levels which would be ac- 
ceptable in the average living room. 

But it has long been the custom of exhibitors when 
they feel that the audience of the moment has been 
there long enough, to reduce the sound level for a few 
minutes. Immediately the crowd leaves the room and 
when the sound level is raised to the show normal- 
which we would estimate to be around 95 to 100 db- 
the room fills up again. Now there is nothing wrong 
with that technique -if the same people stayed in an 
exhibitor's room for an entire day he would be able 
to show his wares to not more than twenty -five people, 
and that wouldn't pay him for the time of his staff 
and for the rent of the room. Consequently he must 
take the necessary steps to "ventilate" the room 
properly -to ensure a continuous circulation of 
people. 

It is also considered standard practice to use a re- 
production curve which has been called -in these 
columns as well as elsewhere -the standard hi -fi show 
curve. This curve consists of a boost of around 10 db 
at 100 and 10,000 cps. But there is a very good psycho- 
logical reason for this reproducing characteristic. 
When people come into an exhibit room for the first 
time, they expect something out of the ordinary. Given 
two rooms with equivalent equipment and the same 
records, the room with the boosted highs and lows is 
the one in which the people will congregate. 

Actually, there is a very good reason for this. When 
one listens to properly reproduced music in a crowd, 
it is not likely to make an impression. Consequently, 
the person in charge of the exhibit soon learns to boost 
the bass and the treble to give a "showy" effect. The 
average customer reaction is "listen to that bass" or 
"those highs," as the case may be. The average hi -fi 
customer, upon installing a system in his own home, 
will play it with the highs and lows accentuated for 
the first week or so. Then he will begin to realize that 
it doesn't sound right, and he will gradually lower 
both ends so that in about a month he is playing it 

either with the controls in a flat position -giving him 
electrically flat response -or in whatever position will 
give an acoustic response which is approximately flat. 

We are in full accord with this custom. We know 
from experience that the average visitor to a show will 
walk right past a room in which the reproduction is 
what would be termed "flat." Actually, frequency re- 
sponse is one of the least of our problems- distortion 
is far more important -and distortionless reproduc- 
tion can be demonstrated easily by any component 
manufacturer. The important thing is to offer some 
musical reproduction which is clean and sufficiently 
"doctored up" that it is impressive to the ear. 

Showtime is the opportunity the industry has to let 
people know just how good component high fidelity 
can sound -let us make the best of it. But it is most 
important that we make use of some showmanship, re- 
gardless of what form it may take. We must first get 
the people interested enough to notice hi- fi-once it 
penetrates their consciousness, its own quality will 
clinch the interest and win more converts to the grow- 
ing number of audiofans. 

WHERE ARE THE SHOWS? 

In the first place, that is a good question. So far, 
we know of only four shows scheduled for the next 
three months -even though there are rumors of a few 
others. To begin the season, there is the New York 
High Fidelity Music Show which opens on September 
7 for a five -day run at the New York Trade Show 
building. The next one we know about is the 9th An- 
nual Chicago High Fidelity Home Entertainment 
Show operated by the International Sight and Sound 
Exposition at the Palmer House in Chicago on Sep- 
tember 23, 24, and 25. Then comes the 1960 Stereo 
Hi Fi Show sponsored by the Sacramento ( California) 
Valley Electric League. This show is held at the fabu- 
lous Sacramento Inn, where the first show in that area 
was held in the spring of 1959. The dates for this show 
are October 28, 29, and 30. 

Following that comes the Northwest High Fidelity 
Music and Stereophonic Show at the Hotel Leaming- 
ton, Minneapolis, on November 25, 26, and 27. 

Then, for the benefit of travelers -or those who can 
use the shows as a reason for traveling -there is the 
Audio Fair in Yorkshire, England, and the Feria de 
Alta Fidelidad in Mexico. There will probably be 
others -but unfortunately we often do not learn about 
them until after they have taken place. 

Anyhow, we like 'em, and we'll attend as many as 
possible. 
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more for everyone ...more for every 

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

Stereo Fluxvalves. 
Flere is responsible performance ...In four superb 

models... for all who can hear the difference. 
From a gentle pianissimo to a resounding 

crescendo -every movement of the stylus reflects a 
quality touch possessed only by the 

Stereo Fluxvalve. 
LISTEN! ... and you will agree Pickering has more 

for the best of everything in record reproduction 
-mono or stereo. More Output -More Channel 

Separation -More Response -More Record Life! 
In short ... more to enjoy... because, there's more 

quality for more listening pleasure. 

FOR THOSE WHO 

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

CAN HEAR THE DIFFERENCE U 5. Errrn' No. > o175tI:' 

OO Yickerm 
PICKERING 6 CO. INC PLAINVIEW. NEW YORK 

STANTON Calibration 
Standard: Model 381 - 

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 collector...from $29.85 

Pro -Standard Series: MK Il -A pro. 
fessional pickup outstanding for 
quality control ... from $24.00 

4. 
StereoPlayer Series: Stereo 90 - 
A fine quality stereo magnetic pick- 
up for the audiophile...$16.50 

application 

Send for Piokering Tech -Specs -a 
a stereo high 

handy guide for planning 
fidelity system ... address Dept. B -90 

StEflEO rLll;rA'..E, .IEPECP,rER, rCEEEETIiRS SEI IES, PRO.STANIMRJ SERIES. rALIRRAl1,Y StANf.ARr UENOTE THE QUALITY Or PICKERING COMPANV, INC. PF000CTS. 
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15 THOUSANDTHS OF A SECOND 

IS A VERY LONG TIME 
It's much faster than you can wink an eye, vet time enough for 

Bell Laboratories' new high -speed switching terminal to transfer 
your voice to another channel while you are talking by telephone. 

The new terminal- recently introduced on the transatlantic 
cable -uses the idle time in the conversations of talkers on a group 
of channels to provide paths for other talkers. This time- sharing 
technique, called Time Assignment Speech Interpolation, permits 
the sending of 72 simultaneous phone conversations over this deep - 
sea system where only 36 could be sent before. 

TASI takes advantage of the fact that in a normal telephone 
conversation you actually talk less than half the time. You do not 
talk when you are listening, and even when you do talk there are 
pauses between sentences, words, and syllables. When there are 
more talkers than channels, TASI puts this idle time to use. 

Scanning each circuit thousands of times a second, TASI in- 
stantly notices when you aren't talking, then quickly switches in 
someone who is. TASI also notices when you resume talking, im- 
mediately finds a channel not in use that moment and switches you 
to it. Your voice may be switched many times during a single con- 
versation in a time too fast -about 15 milliseconds -for your ear to 
perceive. 

The TASI switching terminal was rendered feasible by the 
transistor -an invention of Bell Telephone Laboratories. More than 
16,000 transistors are employed to achieve the compact, dependable, 
high -speed circuitry required. TASI is another example of how Bell 
Laboratories works to keep your telephone service the world's finest. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


Electronic Crossover Design 
NORMAN H. CROWHURST°` 

While some sort of complementary responses can be ob- 
tained by guesswork, the methods presented here will ensure 
accuracy of matching between low- and high -pass sections. 

E 
LECTRONIC CROSSOVER is the term often 

applied to circuits in which the only 
electronic parts are tubes serving 

purely as normal amplifiers; the cross- 
over function is performed solely by R -C 
elements. As fir earlier article showed, it 
is impossible for a simple R -C network 
of more than one stage to achieve the 
desired crossover response.1 The regular 
L -C type crossovers, to be inserted in 
the loudspeaker circuit, have been cov- 
ered elsewhere.2.3 4.s 

However, the modern trend is towards 
separate amplifiers, using an `electronic' 
crossover ahead of the power amplifiers, 
which is where these units, generally of 
poor design, are used. Correct design 
procedure is no more difficult, once un- 
derstood, and takes few, if any, more 
components. This article will give step 
by step details of designs using different 
slopes, as well as the basic derivation 
for the methods (in the appendix). 

Most people want the simplest circuit 
that will do the trick, but what consti- 
tutes the trick may vary with circum- 
stances. If you only want an ultimate 
rolloff of 6 db /octave, then a single R -C 
combination is all you need. But many 
favor a greater slope to get more defini- 
tive separation, so they need an elec- 
tronic type, using more than one R -C 
section, with feedback to give the requi- 
site shaping. 

That last phrase is italicized because, 

216 -18 40th Ave., Bayside 61, N.Y. 
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z 

B+ 
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VOLTAGE 

1. Reactance of Parallel Combination 

cP of Ra Rc RL Rf 

2. Reactance of 
CB Rg at .707 fc 

3. 
Rt 

= _yoltage gain measured from OA to 
Q9 without feedback at frequency 

well below .707 fc 

RP 
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L 

B. 

c 

VOLTAGE 
INPUT 

FROM LOW 
z 

LOW PASS 

VOLTAGE 1. Reactance of 
OUTPUT 

CP 

R c 
Rf 

2. Reactance of 
Ca = RB at 1.414 fc 

2a. Rs Rg 

Rf 
3. - xoltoge gain measured from OA to 

W without feedback at frequency 
well above 1.414 fc 

HIGH PASS 

Fig. 2. Method of design based on calculations, using tube circuits. Triodes are shown 
for simplicity, but pentodes can be used equally well. 

in spite of several statements the writer 
has made in various places to this effect, 
the fact does not seem to be generally ac- 
cepted. It is a mathematical fact. 

As with many things of this nature, 

Both sections - without feedback 

Each section aft without feedback 

e0o G 

P Both sections 
with feedback 

o 

\ 

a 

.2 .3 .4 .5 .6 .8 1.0 2 0 3.0 

FREQUENCY NORMALIZED TO CROSSOVER 

(LOW -PASS RESPONSE) 

AUDIO SEPTEMBER, 1960 

Fig. 1. The basic 
response relation- 
ships in a two -sec- 
tion filter, with 
feedback, using 
identical non -in- 
teracting sections, 
to produce a 12 
db /octave type. 

there is more than one way of tackling 
the design, according to your fancy. You 
can do the whole thing by theory; you 
can adopt a completely practical method : 

or you can use a combination of both. 

12 db /octave Type 

The theory of the 12 db /octave type is 
illustrated graphically at Fig. 1. The 
sharpest possible turnover without feed- 
back uses two identical rolloffs, without 
interaction between them, to give 3 db, 
45 deg. each, or 6 db, 90 deg. total at the 
design frequency. This point will also 
give unit, or half -ultimate, slope. Apply- 
ing feedback cuts down the gain in the 
pass range, but runs into the same ulti- 
mate 12 db /octave slope, as feedback 
becomes ineffective. 

By using 6 db of feedback, the loca- 
tion of the unit slope reference point is 
pushed "out" (up in a low -pass or down 
in a high -pass) by a ratio of V/2. The 
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HO 

B+ 

Q Adlus R to reduce gain °Adjust Cp to give 3 -db 

by exactly 6 db 45° point at .707 fc 

B+ 

0 Adjust Cp to give 3 -db 
45° point at 1.414 fo 

©Adjust R. and Cg to give 
6 -db 90 point at 1.414fc 

HIGH PASS 

O3 Adjust Rg and C9 to give 
6 -db 90 point at .707 fc 

LOW PASS 

()Check complete LP circuit 
with feedback connected 
for 3 -db 90° point at fc 
(Fig. 2) 

°Check complete HP circuit 
with feedback connected 
for 3-db 90° point at fc 

(A) 

i 
i , i i i 

2 .' 
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.-Fig. 3. Sequence of adjustments for set- 
ting up correct response experimentally. 

attenuation from pass band level is 
brought to 3 db, and the phase shift is 
the correct 90 deg. 

So the procedure is to calculate the re- 
sponse of both the grid- and plate- circuit 
rolloffs to give their 3 -db, 45 -deg. points 
at a frequency ratio of V/2 before cross- 
over, and then apply feedback so the 
loop includes both these rolloffs in the 
forward transmission path, to just 6 db. 
This is easy to calculate, because the at- 
tenuation of the feedback has to just 
equal the forward gain. 

In calculating the rolloffs, be sure to 
include all effective resistance elements. 
For the low -pass type, where shunt 
capacitance bypasses the circuit conduc- 
tance, the parallel value of all resistances 
must be used. In the grid circuit of a 
tube, this will be a series feed resistor, 
coming from a low- impedance point to 
which the feedback is connected. In the 
plate circuit the plate resistance of the 
tube must be taken in parallel with plate - 
coupling resistor, the output -load resis- 
tor, and the feedback resistor. 

For the high -pass type, series cou- 
pling capacitance must be referred to the 
total resistance with which it is connected 
ill series. In the grid circuit this will 
usually be the grid resistor, because the 
input side will be kept lower in value 
to avoid interference with the feedback. 
In the plate circuit, the plate resistance 
of the tube, in parallel with the plate - 
coupling resistor, must be added to the 
output -load resistor in parallel with the 
feedback resistor. 

4-Fig. 4. Scope patterns associated with 
practical alignment method, for filters of 
different sharpness. (A). Set horizontal 
and vertical trace at low or high fre- 
quency (within pass band) to standard 
measurement. (2). Dashed curve is per- 
missible elliptical deviation from straight 
line. (B), (C), (D). Succession of ellipses 
passing through 3 -db 45 -deg. point of 
single section. (C) is precise point. (E), 

(F), (G). Succession of ellipses passing 
through 6 -db 90 -deg. point of two identi- 
cal non -interacting sections without feed- 
back. (F) is precise point. (H). Trace at 
crossover frequency of 12 db /octave 
type when correctly adjusted. (I). Trace 
of two -stage loop of 18 db /octave type, 
correctly adjusted, before extra stage is 
added. (J). Trace of complete 18 db /oc- 
tave type, correctly adjusted at cross- 
over. (K). Trace of two -stage loop of 24 
db /octave type, correctly adjusted, be- 
fore extra two stages are added. (L). 
Trace of complete 24 db /octave type, 

correctly adjusted at crossover. 

Fig. 5. Scale to assist in determining 
frequency shift and amount of feedback 
to use in conjunction with two sections 
that give other than 6 db attenuation at 

90 -deg. unit -slope point. 
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Fig. 6. Transistorized circuits for 12 db/ 
octave filters. Components marked with 
( *) contribute to the frequency response 

determination. 
Figure 2 shows the low- and high -pass 

versions with relevant quantities for a 
tube circuit design. 

To be sure you have the right response 
shape, the practical method is better. In 
fact for transistor circuits it is the only 
workable method, because there is in- 
evitable interaction between input and 
output circuits that does not occur with 
tube circuits. But knowing the design 
basis makes the practical method very 
easy to use. 

If you try to juggle all the circuit 
values, you have just too many param- 
eters to see where you are going. So it is 
best to start without the feedback and 
adjust the rolloffs so addition of the 
feedback will push the response into the 
right place. With a tube circuit the plate 
circuit rolloff can be set first, using a 
low- resistance input to make the grid 
rolloff ineffective (Fig. 3). Then the 

- - HO 

VERT 

IZ 
VERT 

R, 

IOBy adjusting CB and C, find 
minimum attenuation at 90° 
point without feedback for LP 

2°Repeat as 0 for High Pass 

()With Rf in input circuit, adjust 

CB and Cc to get 90° point 
found from Fig. 5 for Law Pass 

1/2Rf 

R 

O3 Find value of Rf needed to get 

feedback shown on Fig: for 
attenuation values of l0andO2 

- VERT 

()With 1h Rf in input and output 

adjust CB and Cc to get 90° 

point at frequency found from 

Fig. 5 for High Pass 

C9Ì6 7 Close feedback as circuits 
Fig. 6and check for correct 

over -all response. 

Fig. 9. Sequence of adjustments and measurements to set up a transistorized filter 
with correct response. 

input point can be moved back to adjust 
the grid- circuit values. 

These adjustments can be made by 
looking at the transfer characteristic on 

the 'scope. Set the gain of the vertical 
and horizontal 'scope amplifiers so the 
trace at mid -band frequency (the middle 
of the band crossover is intended to 
pass) is a 45 deg. line, or narrow ellipse, 
measuring 2 in. wide by 2 in. high on the 
'scope graticule. Now move frequency to 

the point '/2 before crossover: if the 
crossover is 1000 cps, this will be 707 cps 

1.1" 1" .9" 

l' r I ti i 
5 6 7 

HEIGHT OF HORIZONTAL ELLIPSE 2" WIDE 

8" 7" 6" 

8 9 10 11 

l ` 
.36" 

1 1 I 1 I I I 1 

12 13 14 15 

db ATTENUATION AT 90° POINT 

Fig. 7. Scale to help determine attenuation at 90 -deg. point from the 'scope trace. 

FED BACK VOLTAGE OR CURRENT /ORIGINAL INPUT 

1 2 3 4 S 6 7 8 9 10 15 

1' 1 ' 1 ti ' r ti r ' / ' I r I ti 
Ir 

i lil'H'r i'>I 
4 6 8 10 12 14 16 IB 20 22 24 

db FEEDBACK 

Fig. 8. Scale to aid in calculation of feedback resistor, by giving relation between 
internal input and fed back component. 
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for the low -pass and 1414 cps for the 
high -pass. 

When only one rolloff is being checked, 
the 3 db, 45 -deg. ellipse is characterized 
by its height dropping from 2 to 1.4 in., 
while the width remains at 2 in. When 
you are checking two identical ones to- 
gether, the 90 -deg. ellipse is the one 
where it lies horizontal in its transition 
from sloping one way to the other (Fig. 
4). You want to set the ellipse so the 
height of this horizontal one is exactly 
half its width. Without feedback, it will 
never be more than half the width, but it 
may be less. 

You also need to get this 90 deg., 6 -db 
point (which is what being half the 

height means) precisely at the V2 -to- 
crossover frequency. Finally you add 6 

db of feedback and the response moves 
into its correct form, characterized by 
the height of the horizontal ellipse being 
1.4 in. high when it is 2 in. wide. Be 
sure to check the mid -band transfer pat- 
tern for 2 in. each way before you make 
each measurement. 

You may fancy using a lot more than 
6 db feedback in a tube stage, and in a 
transistor circuit, you will probably have 
no choice, because the interaction will 
prevent you from getting the 6 -db, 90- 
deg. combination that is only possible 
with identical non -interacting sections. 
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Fig. 11. Basic response relationships in the alternative 
method of constructing an 18 db /octave filter, using identi- 
cal non- interacting sections in feedback loop. (A). Response 
of each section inside feedback loop. (B). Combined response 
of both sections without feedback. (C). Response of two - 
section part with feedback added. (D). Response of external 

section. (1). Over -all response, 18 db /octave. 

The ready- reference scale of Fig. 5 will 
help in this operation. 

Either decide how much feedback you 
want to use, or find out (with the tran- 
sistor circuit of Fig. 6) the minimum at- 
tenuation you can get at the 90 -deg. 
point without feedback. From this, using 

+20 
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Fig. 14. Basic response relationships in the alternative con- 
struction of a 24 db /octave filter, using identical non- inter- 
acting sections inside feedback loop. (A). Response of each 
section inside feedback loop. (B). Response of both sections 
without feedback. (C). Response of two- sections with feed- 
back added. (D). Response of each external section. (E). Com- 
bined response of both external sections. (F). Over -all re- 

sponse, 24 db /octave. 

the appropriate scale on Fig. 5, find the 
frequency shift the feedback will give 
you. This enables you to calculate the 
frequency to which the 90 -deg. point 
must be adjusted without feedback. The 
db attenuation at the 90 -deg. point can 
easily be figured from the height of the 
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Fig. 12. Scales to aid in the design work of filters of the type represented in Fig. 16. 

FREQUENCY EXTENSION FACTOR 

1.8 2 2.5 3 3.5 4 trtI'r'rIrtr'I 5 

5 6 7 8 9 10 II 12 13 

db ATTENUATION AT 90° UNIT SLOPE WITHOUT FEEDBACK 

14 15 

10 12 14 16 18 20 22 24 26 28 30 
REQUIRED db FEEDBACK 

Fig. 13. Scale to assist in determining frequency shift and amount of feedback to use 
in conjunction with two sections that give other than 6 db attenuation at 90 -deg. 

unit -slope point, for the feedback part of the 18 db /octave filter. 
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horizontal ellipse on the 'scope. Using a 
2 -in. reference size, the scale of Fig. 7 
will give a quick reference for this. 

Having adjusted the 90 -deg. point to 
one of the frequency /attenuation combi- 
nations dictated by Fig. 5, all you have 
to do is to add the corresponding amount 
of feedback and your response should be 
right. To aid in calculating feedback 
values, Fig. 8 shows the relative feed- 
back voltage or current, against the no- 
feedback input, for different amounts of 
feedback. 

But in getting the feedback right, 
watch that the value of feedback resistor 
needed does not load the output circuit 
so as to change the equivalent response 
without feedback. This is most likely to 
prove a problem where the forward gain 
is not very high and an appreciable frac- 
tion of the output has to be fed back. 

If, as may happen in transistor cir- 
cuits, it is not economically possible to 
use feedback resistors high enough to 
avoid modifying the circuit resistance 
values, a modified approach may help. 
First find out, from the possible response 
without feedback, how much feedback 
you are going to need. Suppose this 
proves to be 8 db, next find the resist- 
ance value that will give you this much 
feedback in the pass band. Then get the 
response without feedback in the right 
place, by returning the feedback resistor 
you are going to use to ground instead 
of the input or output circuit and ad- 
justing the rolloff values. Finally con- 
nect the feedback and you should have 
the right response. Figure 9 shows this 
sequence. 

(Continued on page 65) 
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The Musical Scale as an 
Engineering Tool 

D. E. JOHNSON 

While the musical scale is particularly familiar to musicians, it may not be so generally 
recognized that it is based on the logarithmic system in the same manner as are decibels. 

THE USE OF LOGARITHMIC ratio units 
to express amplitude is common prac- 
tice, but such units are seldom used 

for frequency. Perhaps the chief reason 
is the awkward size of the better known 
log frequency units. A chance relation- 
ship between the decibel and the musical 
scale makes consideration of the scale as 
an engineering tool well worthwhile. 

Development of Logarithmic 
Frequency Units 

As the art of telephony progress, the 
need for logarithmic amplitude measure- 
ment became evident. Several units were 
devised to meet the need. These units, 
such as the standard cable mile, the 

.-4--ONE OCTAVE 

Ab A Bb B 

( 12 SEMITONES 

C Db D Eh E 

)-).-- 

F Ob 

Fig. 1. One octave, as it appears on a 

keyboard instrument, consists of twelve 
semitones. 

neper, and the decibel, were each care- 
fully defined mathematically. 

Exactly the opposite had taken place 
in the field of music centuries before. 
Logarithmic units of pitch were devel- 
oped and used long before they could 
be defined. In fact, they were in use 
even before the relationship between 
pitch and frequency was discovered. The 
result was ambiguity and, quite often, 
error in the naming of the units. 

Probably the oldest logarithmic fre- 

Member of the Technical Staff, Western 
Electric Company, Winston- Salem, N.C. 
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Fig. 2.TypicaI 
curve plotted on 
frequency scale, 
and related to a li- 
near tone scale. 

+20 

+15 

+10 

-lo 

15 

20 
20 

1 
m1ó 

G 
" 1 

iu i 

S 

IKIeiuPn. 

^ré ii 
. . ; F I E 'emes.vonum!inur.gi ® 

.1.1 ai.:::::: nmaRiEe.ii .ññin'ieiiñ°i\¡R 
m ' i i ñm ry.. rwG riri iGóï ElmI óCE:in 
s= wEiiïmm ñlss°ié iimGí.i ... . nmmE 

: 
s.iiiGs 

!!!! .! Wylái.l.ï .iiñ II MIMI 
í[-_-mili 

,FI 
nm Ìii..wmiiiiñi lllll my.m°. r.iiiüiúl IaIIITI :6G..m m°i ni.ml 

1=°IniÇmmn 
u ñSñiEni.m.n,nmmm 

ñ¡° 
mm nïi G 

m.ra.wm.m...m 
i.m.üoii®i..:i.mlt 

ulm in.®..ún.m.nomm. 1 éw::; ;%.i iiiiiE.n.in miiw.'i° onuíú 

I..an 
o..nmm nnl..o.n.mo.mn.mnm.. am oon..mn 

.....m....mn..n..mnlmn...nn........nn nm ... C....nn. 
_l__.:; FREQUENCY IN CYCLES PER SECOND ÇÇÇhmei 

50 100 200 500 1000 2000 5000 10,000 20,000 

30 25 20 15 10 5 - 0 + 5 0 15 20 25 

TONES REFERRED TO 1000 CPS 

quency unit is the octave, which repre- 
sents a ratio of 2 to L Ancient music was 
essentially melodic rather than harmonic. 
It consisted of tones sounded in succes- 
sion rather than together. The ancients, 
however, did discover that any melody 
could be sung by two people at two dif- 
ferent pitches, without discord. The re- 
quired pitch relationship, which we now 
call an octave, became so well established 
that practically all of the many musical 
scales devised were subjected to an at- 
tempt to make them fit it. The octave 
was divided into five equal steps by the 
Javanese, into seven equal steps by the 
Siamese, into five unequal steps by the 

Fig. 3. Same curve 
as Fig. 2 plotted 
on linear tone and 

db scale. 

Japanese, into several scales of five un- 
equal steps each by the Greeks, and into 
many other scales' by many other 
peoples. 

Our modern scale stems from the 
Greek scales by way of medieval monas- 
teries2. Certain of the Greek scales were 
modified and used by the early Christian 
Church. The tones were given the letters 
of the alphabet r (gamma), A, B, C, 

(Continued on page 58) 

I International Cyclopedia of Music and 
Musicians, New York: Dodd Mead and 
Company, 1952. 

2 Hannah Smith, Music: How It Came To 
13e What It Is. New York : Scribner, 1907. 
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Graphical Solution to the 

Tracking Problem 
This method of determining optimum offset angle, optimum overhang, or the 
minimum distortion point will appeal to those who do not have the patience or 
equipment to make the more conventional measurements normally employed. 

WITHIN THE LAST FEW YEARS there 
have been published a mathemati- 
cal analysis' and a graphical an- 

alysis2 of the stylus tracking problem. 
The mathematical analysis of the prob- 
lem is excellent but if you do not have 
the equations available when you wish 
to set up the new turntable and arm you 
still have the problem. The graphical so- 
lution referred to will show the errors 
but will not indicate the optimum over- 
hang or offset angle for a given situation. 

By making a change in the graphical 
solution it is possible to find easily the 
optimum overhang of the stylus and the 

5151 South Glebe Road, Arlington t, 
Va. 

s Dr. John D. Seagrave, "Minimizing 
pickup tracking error." Audiocraft, Decem- 
ber, 1956. 

2F, J. Hennessy, "Tracking errors in 
record production." Wireless World, No- 
vember, 1958. 

W. B. BERNARD.' 

optimum offset angle. If we consider the 
record to be moving under the pickup 
arm the graphical analysis becomes much 
simpler and will yield the desired infor- 
mation needed for optimum adjustment 
of the arm. Let us start with a non - 
offset arm to simplify the analysis in 
the beginning. Referring to Fig. 1, the 
point P is the point about which the arm 
pivots, or in this case, the point about 
which the rest of the record playing as- 
sembly pivots underneath the arm. Point 
S represents the stylus which moves lat- 
erally in the direction of the line SYZ 
when subjected to the action of the un- 
dulations of the record groove. A circle 
of radius S%, of which the arc C, % is 
a part, represents all possible positions 
of the center of the turntable when the 
stylus is at the minimum playing radius 
and a circle of radius SZ, of which the 
arc Z C, is a part, represents all possi- 
ble positions of the center of the turn- 
table when the stylus is at the maximum 
playing radius on the record. 

For a non -offset arm the optimum 
tracking is obtained when the stylus 
"underhangs" the center of the turntable. 
In the case illustrated in Fig. 1 the un- 
derhang is represented by the distance 
CS. The arc C, C1, C, represents the 
path of the center of the turntable as 
it moves under the pickup arm with the 
underhang CS. This arc crosses the arc 
representing the minimum playing ra- 
dius at C, and crosses the are represent- 
ing the maximum playing radius at C. 
The line C18 represents a radial from 
the center of the turntable to the stylus 
and therefore is the direction in which 
the stylus should be moved by the rec- 
ord when the stylus is at that radius. 
Since the line SZ represents the direc- 

tion in which the stylus is free to move, 
the angle C,SX represents the tracking 
error at the minimum playing radius. 
Similarly the angle C,SZ represents the 
tracking error when the stylus is at the 
maximum playing radius. For any other 
playing radius the error can be found by 
measuring the angle from the line SZ to 
a line connecting point S with the inter- 
section of an are at the radius under con- 
sideration and the arc C, C1, Cs. Thus we 
see that at a playing radius equal to SY 
there is no tracking error. 

By using an offset in the end of the 
pickup arm it is possible to have a zero 
tracking error at two radii and to greatly 
reduce the error at other radii in com- 
parison to errors obtainable with a non - 
offset arm. Figure 2 is a graphical plot 
of the determination of errors for an arm 
with an offset angle of and an over- 
hang of SC. In this case, line SZ rep- 
resents the direction in which the stylus 
is free to move and the arc C C, Cs C, 
represents the path of the center of the 
turntable under the overhang of SC. The 
are W C, represents the smallest play- 
ing radius and the arc Z C, represents 
the maximum playing radius. The lines 
from S to the intersection of the arc 
C C, C, C, with the radius under con- 
sideration represents the proper line of 
motion for the stylus when it is at these 
points. As in Fig. 1 the tracking error 
at a given radius is the angle between 
line SZ and the line representing the 
correct direction of motion for the stylus. 
Thus the error at the minimum radius is 
the angle C,SZ which we have labeled 01, 
and the error at the maximum radius is 
C,SZ which is labeled 03. There is a 
maximum error of the other sign at a 

(Continued on page 76) 
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Fig. 1. Graphical diagram as described by the author as it appears for a straight arm. 
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NEW "DECORATOR GROUP" LOUDSPEAKERS 

SATELLITES: 
style and wood 
matched to 
cabinetry 

J 
CI a tyle for every wood... a wood for every mood 

Dramatically new in styling and components. Totally improved in ccncept. 
Jensen presents the brilliant new Galaxy III -a stereo system creatively designed with big speaker full -range stereophonic sound combined 
with the finest in furniture styling ... all within a fraction of the space used by conventional stereo systems. As you see, one center speaker 
combines with two matching "Satellite" speakers to create brilliant panoramic stereo sound. 

Jensen chooses only the finest "style woods" for their exclusive Decorator Group cabinetry. The woods are mated with graceful furniture 
designs to fit the mood of your home -whatever it may be. You may choose from smart modern Danish in warm Walnut, subtle Contemporary 
in clean Limed Oak, elegant Traditional in rich Mahogany, authentic Provincial in lustrous Cherry, or a special unfinished utility model. 

Jensen's world -wide acceptance as the finest name in high fidelity speakers assures you of superior -quality components carefully matched 
and balanced to provide the finest home speaker systems ever 

GALAXY III STEREO SYSTEM ... produced. Visit your high fidelity center and see the Jensen 
Galaxy III stereo system soon. Hear a demonstration of the rich 
full -range sound. You will find it a rewarding experience. 

4- I ^ 

Featuring a new advanced -design 12' FLEXAIR woofer with 
SYNTOX -6 magnet to reproduce the bass from 20 to 350 

cycles from both channels and to add a touch of center fill for 
lull sound.scope. Two satellites placed on shelves or "pinned 
up" on walls from 8 to 20 lt. apart carry specially developed 
aliptical midrange speakers and compression supertweeters 
extending smoothly to the limits of audibility and produce the 
stereo spread. 

in T. M. Write for Free Illustrated Brochure "KU" 

Galaxy Ill furniture model -$229.50 (without base) 
unfinished model -$195.50 consolette base -$9.95 

enters 
Di.ision of the Muter Co 

MANUFACTURING COMPANY 
íS01 S. Laramie Ave.. Chicago 38, Illinois 

In Canada: Renfrew Electric Co.. Ltd.. Toronto 
In Manico: Universal De Mexico. S.A.. Mexico D.F. 
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I Married a Hi -Fi Addict 
by 

ALICE BROOKS 

Relatively few wives are as good- natured about their husband's hobby as this one who 
authored this typical saga of the gradual creation of the family's first home system. 

THE OTHER DAY, having run out of 
Good Housekeepings and Ladies 
Home Journals, I picked up my hus- 

band's copy of AUDIO and idly began to 
look at the pictures, for being a mere 
woman I generally find the text a bit 
difficult to understand. 

This time it was different -I found a 
very amusing article by J. Gordon Holt 
entitled "What is High Fidelity t" which 
was right up my alley. The very preface 
of the articles marked it as mine : 

"All hitherto published explanations 
of high fidelity have been written for the 
specific purpose of confusing the novice 
hi -fi enthusiast and frightening away the 
would -be hi -fi enthusiast. Here at last 
is the hi -fi primer to end all hi -fi prim- 
ers, written in the simplest of terms and 
sugar- coated for the person who likes to 
daydream while reading." 

My only wish is that I could have read 
it several years ago. 

To most women, and to a great many 
men too if they'll admit it, the term 
"hi -fi" is just another name for a radio - 
phonograph. They realize that they'd 
like to own one because it is better than 
the set they bought ten years ago, but 
they don't know why it is better. Those 
who have recently acquired a high -fidel- 
ity component rig enjoy the fuller, richer 
tone of the music, the greater range and 
the sense of being present in the same 
room as the orchestra or artist. But, 
again, most of these don't know why they 
enjoy it more and -let's face it -don't 
particularly care. 

I didn't particularly care either until 
my husband was bitten by the hi -fi bug 
five years ago. 

Winter in the Yukon 

At the time we were living at White- 
horse in the Yukon Territory where there 
is no television and recreation is some- 
what limited during the long winter 
months. Most of the inhabitants develop 
an interest or hobby of some sort which 
is apt to be more active than it would 
be "outside." 

My husband and I have always been 

34 Bourkewood Place, Winnipeg IS, 
Manitoba. 
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somewhat longhair in our choice of music 
and gravitated towards those of similar 
taste at Whitehorse. One of our new 
friends, as a hobby, had built his own 
hi -fi set from components and some of 
these were built from kits in a kind of 
prefabricated manner. My husband, al- 
though limited in radio or electrical ex- 
perience, became intensely interested. 

At the time, however, we weren't in a 
financial position to go right out and buy 
all the components for a music system 
and so we started accumulating the parts 
(pardon me, components) one at a time. 

Mr. Holt in his article described com- 
ponents in this way : 

"A high -fidelity system may be visual- 
ized as a chain with a phonograph pickup 
at one end and a listener at the other end, 
with sausage -like links, called compo- 
nents, in the middle." 

Our first component was a large 
speaker, which I later discovered had cost 
quite a lot of money. If I had known 
then how much it cost, it would probably 
have been our last component. 

However, there we were with a speaker -a thing of dubious beauty and not 
much joy all by itself. 

About six months after we acquired 
the speaker, we were transferred from 
Whitehorse to Trenton in eastern On- 
tario and, on the way through the 
States, we stopped at a factory which 
makes radio and hi -fi kits and picked up 
two containing the parts for an ampli- 
fier and something called a preamplifier. 
The need for both has been explained to 
me many times, but I guess I just don't 
have the right kind of mind. I do realize, 
however, that they must both be neces- 
sary or they wouldn't be there -and 
there they are. 

It was some time before we got settled 
into a permanent home in Trenton and 
the kits were finally assembled. This, by 
the way, was about a year after we got 
the speaker, or first component. 

By this time, I was beginning to real- 
ize that this was all costing money, and 
probably quite a bit, but we now had 
such an investment in our three compo- 
nents that it seemed easier to go along 
with the whole thing than to bring it to 
an unpleasant head. 

In my silly female way I asumed that 
we were nearing the end. Ha! 

The next item for the set was another 
speaker. It seems that the big one, a 
combination middle -range speaker and 
woofer, captures the middle range and 
brings out the bass response just dandy, 
but a small speaker, called a tweeter (no 
less important because of its size and, I 
was assured, much lower cost), is neces- 
sary to capture those high, high notes. 
I think I could have done without the 
tweeter and the high, high notes, for as 
Mr. Holt says : 

"Woofers are preferred by people who 
do not like treble tones, such as women." 

How true. 
Now, just in case you've not been fol- 

lowing too closely and have gotten lost 
among the components, we now possessed 
two speakers, a preamplifier and an am- 
plifier and it had only taken a year and 
I don't know how much money. (I've 
never inquired too closely into the cost 
of the set -I really prefer not to know.) 

Looking back the sequence of events 
gets a bit hazy, but I think the next items 
we bought, on a trip to Syracuse, N.Y., 
were a turntable and an AM tuner. I 
know we got the tuner in Syracuse be- 
cause it worked beautifully in a large 
city with several broadcasting stations, 
but didn't in Trenton, a small city with 
only one. The trouble was that it 
brought in too many distant stations and 
they all ran together- something to do 
with "sensitivity" or "selectivity" -well, 
anyway, it didn't work worth a darn. We 
live in Winnipeg now where there are 
six local stations and it operates quite 
efficiently. 

The AM Tuner -What it Does 

Oh, by the way, I discovered that an 
AM tuner is the same thing as a plain, 
ordinary radio, without an amplifier and 
speaker. You wire it into the music sys- 
tem when, as and if it is ever finished, 
and out comes music and people talking. 

The turntable was nice, but it didn't 
have a pickup arm. 

Back to Mr. Holt: 
"The pickup picks up the bends in a 

(Continued on page 60) 
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from McIntosh 
... the finest performance available 

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

11 111130 
*Identical to the renowned McIntosh MC-30 Amplifier Price $120 

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

Now available at Franchised McIntosh Dealers 

A "Mark of Excellence" Product by 

llilntosh 
LABORATORY, INC. 

4 Chambers St., Binghamton, N. Y. 
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"Circuit Sentry" Protects Tubes 
in P.A. Amplifier 

Simple protector circuit added to conventional amplifier prevents 
damage to output tubes in case of shorts on the loudspeaker line. 

IN MOST COMMERCIAL and industrial 
public address systems utilizing fairly 
high power amplifiers, break -down 

of the amplifier output tubes often re- 
sults from a short or a severe overload of 
the speaker line. In many such systems, 
the amplifier feeds power via the 70 -volt 
line to numerous speakers distributed 
over wide areas, each speaker being pro- 
vided with its own separate matching 
transformer. Under such conditions, due 
to the long runs of line and a large num- 
ber of components connected across it, 

Chief Engineer, Fanon Electronic In- 
dustries, Inc., 419 Frelinghuysen Ave., 
Newark 12, N. J. 

J. LEVITSKY'' 

TABLE I 

Power Output 
watts 

Input Signal 
volts 

Normal Plate 
Dissipation, watts 

Shorted -Output 
Dissipation, watts 

5 .08 19.8 57.2 
10 .13 21.8 73.7 
20 .19 23.0 81.5 
30 .24 25.0 81.8 
40 .29 28.3 82.1 
50 .31 30.2 84.8 
60 .34 27.3 83.5 
70 .38 24.5 82.2 

partial or complete shorts may occur 
rather frequently. 

The severity of the problem can be 
seen by a glance at the data in Table I. 

Fig. 1. Schematic of final stages of typical P.A. amplifier to which the "Circuit Sentry" 
has been added (enclosed in dotted lines) to remove signal in case speaker line 

becomes shorted. 
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This data was taken with the Fanon 70- 
watt amplifier (model 3370), employing 
two EL -34 power output tubes, operat- 
ing in class AB,. Columns 1 and 2 show 
the audio power output for different lev- 
els of input under normal trouble -free 
conditions. Column 3 shows the corre- 
sponding power dissipations per tube 
under the same conditions. Column 4 
shows the tube dissipations for the same 
levels of input signals, with the 70 -volt 
line shorted to ground. Since the average 
audio power output of a P.A. amplifier 
may be somewhere between 25 and 30 per 
cent of its peak output, when signal is 
being applied, the data in column 4 indi- 
cate that if a short occurs in the speaker 
line, each tube is dissipating roughly 
three times its maximum rated power. 
Even if a high -resistance short takes 
place, say about 25 per cent of the rated 
load, the dissipation in each tube is much 
higher than the maximum allowable, as 
shown in Fig. 4. 

The reason for this very high dissipa- 
tion in a class B or AB type amplifier 
under conditions of a speaker -line short 
are two -fold. One reason is that with the 
speaker line shorted, the plate -to -plate 
impedance of the output transformer 
primary is very low, and therefore the 
signal plate voltage variation is quite 
small. The plate dissipation is therefore 
much higher than normal, since under 
normal conditions the plate voltage varies 
over a wide range. 

The second reason is that most am- 
plifiers employ negative feedback in 
order to improve stability, minimize dis- 
tortion, and so on. With the speaker line 

(Continued on page 74) 
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CLASSICS THAT MADE THE HIT PARADE 

DETAILS OF THE PROGRAM 
"Classics that Made the Hit Parade" includes 
these popular symphonic themes: 
Borodin Polovtsian Dances from Prince Igor 

(Stranger in Paradise) 

Tchaikovsky Symphony No. 5 in E 

(Moon Love) 

Waldteufel Espana Waltz 
(Hot Diggity) 

Chopin . Polonaise No. 6, in Ab Major 
(Till the End of Time 

Tchaikovsky Symphony No. 6 in B 

(The Story of a Starry Night) 

Rachmaninoff Piano Concerto No. 2 in C Minor 
(Full Moon and Empty Arms) 

Chopin Fantasie Impromptu in C= Minor 
(I'm Always Chasing Rainbows) 

Tchaikovsky . . . Romeo and Juliet Overture 
(Our Love) 

DETAILS OF THE OFFER 
This exciting recording is available in a spe- 
cial bonus package at all Audiotape dealers. 
The package contains one 7 -inch reel of 
Audiotape (on 11/2 -mil acetate base) and the 
valuable "Classics that Made the Hit Parade" 
program (professionally recorded on Audio - 
tape). For both items, you pay only the price 
of two reels of Audiotape, plus $1. And you 
have your choice of the half -hour two -track 
stereo program or the 55- minute monaural 
or four -track stereo versions. 

See your Audiotape dealer now. 

-a new bonus reel from Audiotape 

Some of our greatest popular songs - hits like "Full 
Moon and Empty Arms," "Till the End of Time," 
"Stranger in Paradise " - took their melodies from the 
classics. Eight of these lovely themes -in their original 
classical setting -are the basis for "Classics that Made 
the Hit Parade," a program with strength, variety, and, 
of course, rich melodic beauty. 

This unusual program, professionally recorded in 
sparkling full fidelity on Audiotape, is available RIGHT 

Now from Audiotape dealers everywhere. (And only 
from Audiotape dealers.) Ask to hear a portion of the 
program, if you like. Then, take your choice of a half - 
hour of two -track stereo, or 55 minutes of four -track 
stereo or dual -track monaural sound - all at 71/2 ips. 
Don't pass up this unique opportunity. 

"Classics that Made the 
Hit Parade" makes an ideal 
addition to Audio's first two 
bonus reels, "Blood -and- 
Thunder Classics" and "High 
Spirits," still available al 
Audiotape dealers. 

"if speaks for itself" 

AUDIO DEVICES, INC., 444 Madison Ave., N. Y. 22, N. Y. 

In Hollywood: 840 N. Fairfax Ave. In Chicago: 5428 N. Milwaukee Ave. 
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Checking Frequency Response, 
Equalization, and Azimuth 

HERMAN BURSTEIN 

Checking the performance of a tape machine to maintain it in optimum condition requires making 
a series of tests. The methods of making them and of evaluating the results are all described here. 

WII EN SOUND REPRODUCTION is 
faulty, various checks of the tape 
machine's performance are obvi- 

ously needed. More than this, the meticu- 
lous audiofan may wish to keep a step 
ahead of impaired performance by hav- 
ing his tape machine checked periodi- 
cally, however well it may be working 
at the time. Accordingly, it is the pur- 
pose of this article and the following one 
to discuss basic tests of tape recorder 
performance. The present article deals 
with the inter- related factors of fre- 
quency response, equalization, and azi- 
muth. The next article will deal with 
checks of other aspects of performance, 
including bias current, distortion, signal - 
to -noise ratio, record -level indication, 
wow and flutter, tape speed, erasure, and 
head height. 

In these days when very good audio 
test equipment, such as vacuum tube volt- 
meters, oscillators, oscilloscopes, distor- 
tion analyzers, and the like, can be had 
in kit form at modest prices, it is not 
unusual to find the audiofan possessing 
some of these instruments or able to bor- 
row them from friends. Therefore this 
article is aimed in part at the audiofan 
in a position to make instrument checks 
of his tape machine. 

But this is not meant to suggest that 
the serious audiofan should go out and 
purchase or otherwise obtain access to 
test equipment if he has not already done 

280 Twin Lane E., Wantagh, N.Y. 
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so. In most instances the owner of a tape 
machine will rightfully turn to a quali- 
fied technician for a check of perform- 
ance. Nevertheless, a comprehension of 
testing procedures may stand him in 
good stead, and therefore this article is 
aimed equally at the latter type of owner. 
If he knows what should be checked and 
how to check it, there is a better chance 
of his wants or needs being met by the 
technician, at least in part because the 
two speak the same language. The knowl- 
edgeable audiofan is in a position to ask 
the right questions and to profit by the 
answers. 

The testing techniques to be discussed 
are basic procedures that apply to the 
majority of tape recorders in home use. 
It should be noted, however, that because 
of variations in the design of various 
brands and models of tape machines, the 
specific procedures may be somewhat 
different for certain tests. Hence the au- 
diofan who plans to probe the operation 
of his machine is well advised to obtain 
a service manual from the manufacturer. 

Frequency Response 

The effects of azimuth alignment, bias 
current, dirty heads, tape -to -head con- 
tact, and other factors upon frequency 
response have been discussed in earlier 
articles. It is presumed that all these have 
been attended to before checking fre- 
quency response, or else that they will be 

attended to as the result of checking fre- 
quency response. 

In checking frequency response we 
may be concerned with (1) over -all re- 
sponse, namely the result of recording 
and playing back audio signals; (2) 
playback response only; (3) with both 
over -all response and playback response. 
If a tape machine is used only for play- 
back of recorded tapes, over -all response 
is obviously not a consideration. On the 
other hand, although a machine is used 
for recording as well as playback, one 
will still be interested in playback re- 
sponse in itself if he plans to play re- 
corded tapes. It is quite possible for a 
tape machine to have relatively flat rec- 
ord- playback response, yet fall quite 
wide of the mark in playing recorded 
tapes. 

The best course in checking playback 
response is to use a test tape. It is not 
sufficient to check playback equalization, 
namely the frequency response of the 
playback amplifier, to ascertain whether 
this equalization conforms to a stand- 
ard curve. By playing a test tape one 
takes into account not only the playback 
equalization but also the characteristics 
of the playback head, which tend to pro- 
duce treble losses, and other factors that 
may affect frequency response, such as 
the cable from the head to the playback 
amplifier. 

Using a test tape, it is quite difficult 
and generally unsatisfactory to check 

AUDIO SEPTEMBER, 1960 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


SONY 
Offers the utmost in quality 

Condenser 

Microphone 

C -31 A 

Designed to meet exacting professional standards where utmost 
performance, dependability and fidelity is essential. 
The exceptionally smooth frequency response of 20- 20,000 CPS` 
is completely free of resonant peaks and dips. 
Uni- directional and omnidirectional : Maximum front to back sensitivity of 
more than 15 db provides unequalled Cardioid pattern. 

Output Impedance : 200 ohms balanced 
Output Level : Uni directional -50 db 

Omni -directional -52 db 

Actual anechoed response curve and descriptive brochure available upon 
request ! 

For free descriptive literature and name of 
nearest franchised dealer in U.S. write 

CP -2 POWER SUPPLY 
Custom matched to each microphone 

s O N Y CR-4 
RADIO Wireless MICROPHONE 
The Sony model CR -4 is a complete professional wireless microphone with an all -transistor 

FM transmitter, a dynamic lavalier microphone and an 8-tube FM receiver. 

TRANSMITTER 

Sell powered with 2 inexpensive miniature 

batteries 
Detachable small dynamic microphone 

Can be held, used as leveller, or concealed 
Flexible, detachable antenna 
No FCC license is required 

SUPERSCOPE, Inc., Audio Electronics Division /Sun Volley, California. 
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RECEIVER 

Small size and lightweight, very attractive 
toi desk use 

High sensitivity and low noise 

Squelch circuit for eli m in anon of inter 
f e re nce 

Neon light for selective tuning 

Built -in monitor speaker with volume 

coniol 

INCORPORATED 
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TAPE MACHINE 

TEST TAPE WITH FREQUENCIES 
COVERING THE AUDIO RANGE 

A.C. VTVM 

OUTPUT 

INPUT 

AMPLIFIER SPKR 

.4 
AMPLIFIER AND SPEAKER, 
PERMITTING ONE TO HEAR 
THE ANNOUNCEMENTS OF 
THE TEST TAPE FREQUENCIES. 
MAY BE EXTERNAL UNITS OR 
PART OF THE TAPE MACHINE. 

Fig. 1. Set -up for measuring playback 
response of a tape machine. 

playback response by ear, because the 
apparent frequency response will depend 
upon the sound level at which the speaker 
is operated, the listener's hearing acuity 
at various frequencies, and the frequency 
characteristics of the speaker system and 
other components in the audio chain. 
Therefore the preferred measuring de- 
vice is a VTVM (vacuum tube volt- 
meter), connected to the output of the 
tape machine as in Fig. 1. An oscillo- 
scope is also generally satisfactory. Al- 
though it does not give as precise a 
reading, usually its indication can be in- 
terpreted with an accuracy of 1 db or 
better. A volt- ohm- inilliameter should 
not be used because 'of its inferior fre- 
quency- response characteristics. 

If there are tone controls in the tape 
machine, it is advisable, if feasible, to 
measure the output signal prior to the 
tone controls. Otherwise, set the con- 
trols to the position designated as flat, 
if there is such a designation. In the 
absence of a setting marked flat, it be- 
comes necessary to measure response at 
various settings of the controls in order 
to ascertain the position nearest to flat 
response. 

It is of course necessary to identify 
the frequencies on the test tape. Voiced 
announcements of these frequencies ap- 
pear on the tape and may be heard 
through an amplifier and speaker con- 
nected to the output of the tape machine, 
in parallel with the connection to the 

Fig. 2. Method of connecting a VTVM 
to the tape output lack of an amplifier 

to measure frequency response. 
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VTVM. The capacitance of the cable 
from the tape machine to an external am- 
plifier, as well as the input capacitance 
of the amplifier itself, may produce a 
change in the playback response of the 
tape machine, principally a loss of high 
frequencies. If the tape machine has a 
low- impedance output, such losses will 
not occur. However, a short cable is al- 
ways the safest course. 

If an amplifier and speaker are needed 
to monitor the test frequencies in play- 
back, this problem may be solved in sev- 
eral ways : (1) Most home machines con- 
tain an internal amplifier and speaker. 
(2) Some machines provide a monitor 
output jack connected in parallel with 
the regular output jack; hence the 
VTVM (or oscilloscope) can be con- 
nected to one jack and the external am- 
plifier and speaker to the other. (3) In 
many audio control amplifiers, the in- 
coming signal is switched directly to a 
tape output jack ; the VTVM or oscillo- 
scope can be connected to this jack, as 
illustrated in Fig. 2. (4) If there is no 
other alternative, one can make a splice 
permitting both the VTVM and the ex- 
ternal amplifier to be connected to the 
output jack of the tape machine; it is 
probably easiest to splice into the leads 

Fig. 4. Illustration 
of differences in 
treble response. 

Fig. 3. Set -up for checking record -play- 
back response. 

Ampex equipment, so that Ampex equali- 
zation tends to serve as an unofficial 
standard. 

Record- Playback Response 

As stated before, one may be interested 
purely in over -all response, without car- 
ing whether the playback response con- 
forms to a standard characteristic. On 
the other hand, if playback response does 
conform to a standard, then a measure- 
ment of over -all response implicitly be- 
comes a check upon whether .the tape 
machine is recording in conformity with 
the standard characteristic; in other 
words, whether the signal impressed 
upon the tape has a frequency charac- 
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to the VTVM inasmuch as these are 
usually not shielded. 

Use of a test tape implies a standard 
of equalization universally or widely ac- 
cepted by the industry. The situation is 
quite clear in the case of the 15 ips and 
7.5 ips speeds, where NAB equalization 
is prevalent for consumer use. However, 
the situation is still unsettled for the 3.75 
ips speed, at least at the time this was 
written. Two different equalization char- 
acteristics have been used at this speed, 
and a third has been suggested (details 

on these three characteristics appear later 
in this article). Until the industry agrees 
upon a 3.75 ips standard, the individual 
wishing to use a test tape for this speed 
is perhaps safest in using the one put 
out by Ampex, inasmuch as most com- 
mercial tape recording is done with 

teristic such that flat response will result 
when the tape is played upon any ma- 
chine incorporating the standard play- 
back characteristic. 

Figure 3 shows an arrangement for 
checking over -all response, using an 
audio oscillator as the signal source for 
feeding in a number of frequencies at 
constant level, and a VTVM to measure 
the relative magnitudes of these fre- 
quencies in playback. The VTVM is used 
during recording to ensure that a con- 
stant signal level is fed to the tape ma- 
chine. In playback it is switched to the 
output of the machine to measure re- 
sponse. 

When the machine has a record -play- 
back head instead of separate record and 
playback heads, checking frequency re- 
sponse becomes somewhat laborious, be- 
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AT NORMAL LISTENING LEVELS THE ONLY MEASURABLE 
DISTORTION COMES FROM THE TEST EQUIPMENT! 

Measuring intermodulation, harmonic or phase distor- 
tion on the new Citation Kits can be a unique experience 
for any engineer. He will find that at normal listening 
levels the only measurable distortion comes from the 
test equipment. 
But let's put the numbers away. The real distinction of 
Citation is not in its specifications - remarkable as 
they are. It is, rather, in its performance - which goes 
well beyond the point of numbers. Citation actually 
sounds recognizably best. The "Citation Sound" has 
created so profound an impression, that the words have 
become part of the language of high fidelity. 
In AUDIO MAGAZINE, editor C. G. McProud, wrote: 
"When we heard the Citations, our immediate reaction 
was that one listened through' the amplifier system 
clear back to the original performance, and that the 
finer nuances of tone shading stood out clearly and 
distinctly for the first time." 

The basic quality of the "Citation Sound" was summed 
up by the Hirsch -Houck Labs in HIGH FIDELITY: "The 
more one listens... the more pleasing its sound becomes." 
Another glowing tribute to Citation and its talented 
engineering group, headed by Stew Hegeman (shown 
above), came from Herbert Reid who said in HI -FI 
STEREO REVIEW: "Over and above the details of design 
and performance, we felt that the Citation group bore 
eloquent witness to the one vital aspect of audio that 
for so many of us has elevated high fidelity from a 
casual hobby to a lifelong interest: the earnest attempt 
to reach an ideal - not for the sake of technical show- 
manship - but for the sake of music and our demand- 
ing love of it." 
THE CITATION I, Stereophonic Preamplifier Control Center... 
$159.95; Factory -Wired ... $249.95; Walnut Enclosure, 
W C -1... $29.95. 
THE CITATION II, 120 Watt Stereophonic Power Amplifier... 
$159.95; Factory -Wired ... $229.95; Charcoal Brown Enclo- 
sure, AC -2... $7.95. All prices slightly higher in the West. 

For a complete report on these remarkable instruments, write Dept. A -9, Citation Kit Division, Harman -Kardon, Plainview, N. Y. 

Build the Very Best CITATION KITS by harman kardon 
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TAPE RECORDER 

OUTPUT 
JACK 

SHIELDED OUTPUT CABLE 

R F CHOKE 

SHIELD 
WIRE 

(GROUND) 

Fig. 5. Method of connecting a bias trap 
across output. 

cause after various frequencies are 
recorded, the tape must be rewound and 
then played back. Accordingly, it may 
be desired to check a minimum number 
bf frequencies spanning the audio range. 
However, these frequencies should be no 
more than about an octave apart. The 
following ten frequencies would provide 
a fairly satisfactory measure of re- 
sponse : 30, 50, 100, 200, 500, 1000, 
2000, 5000, 10,000, and 15,000 cps. 

A more thorough check of frequency 
response, one that is more likely to un- 
cover significant peaks or dips, might use 
the following frequencies : 30, 50, 70, 
100, 200, 300, 500, 700, 1000, 2000, 3000, 
5000, 6000, 7000, 8000, 9000, 10,000, 
12,000, and 15,000 cps. Note the em- 
phasis on the 5000 to 10,000 cps region. 
In the attempt to achieve response out 
to 15,000 cps, some machines peak ex- 
cessively in the region of 5000 to 10,000 
cps. This is illustrated in Fig. 4. Curve 
A shows over -all response that is only 3 
db down at 15,000 cps but at the cost of 
a 5 db peak at 8000 cps. Curve B is 
smoother, having a peak of only 2 db 
at 8000 cps, although response is there- 
fore down 6 db at 15,000 cps. By and 
large, Curve B provides more accurate 
reproduction and better listening. 

It is vital that the test frequencies be 
recorded at a level at least 20 db below 
the maximum permissible recording level 
as indicated by the record -level indica- 
tor. The procedure would be to feed in 
a tone, say 1000 cps, that causes the in- 
dicator to read maximum -the eye to 
close in the case of an electronic indi- 
cator, or the pointer to read 0 VU or 
slightly higher in the case of a VU 
meter. Then the signal of the audio oscil- 
lator would be reduced 20 db (or more) 
as measured by a VTVM connected di- 
rectly to the oscillator. This signal reduc- 
tion is imperative to avoid overloading 
the tape at high frequencies due to the 
large amount of treble boost incorporated 
in the record amplifier. (In the case of 
program material, the highs are usually 
much lower in level than the mid -fre- 
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quencies, so that tape overload is thereby 
avoided.) 

When checking frequency response of 
a tape machine with separate record and 
playback heads, there is no problem in 
keeping track of the frequency being 
tested. But there is a problem of fre- 
quency identification when checking a 
machine that uses a record -playback 
head, because all the frequencies must 
he recorded, the tape rewound, and then 
played back. One method of frequency 
identification is to intersperse voiced 
announcements with a microphone, and 
to monitor the tape playback with a 
speaker. However, this is laborious. An- 
other technique is to "mark" several key 
frequencies, say 100, 1000, and 10,000 
cps. This can be done by turning the 
oscillator on and off several times when 
each of the key frequencies are recorded, 
causing the VTVM pointer to fluctuate 
in playback as an indication that a key 
point has been reached in the schedule 
of recorded frequencies. Monitoring the 
tape with an oscilloscope can serve in 
identifying the test frequencies. 

While testing frequency response is on 
the whole much easier in the case of a 
machine with separate record and play- 
back heads, because one can record and 
playback simultaneously, there tends to 
be one drawback. This concerns pickup 
of bias current at the output jack of the 
tape machine. Hence the VTVM may be 
reading not only audio signal but also 
bias signal, preventing an accurate meas- 
urement of frequency response. Bias cur- 
rent, which typically lies between 50,000 
and 100,000 cps, has radio frequency 
characteristics and therefore is apt to 
appear at various places, including the 
output jack. This tends to be especially 
true in compact home machines, where 
the record and playback amplifiers are 
very close together and it is difficult to 
shield adequately against radiation of 
the bias frequency. The fact that it is 
necessary to check frequency response at 

a level at least 20 db below maximum 
permissible recording level aggravates 
the problem. 

To prevent bias current reaching the 
VTVM in significant quantity, one can 
connect a simple, inexpensive bias trap 
across the output jack, as illustrated in 
Fig. 5. This consists of an r.f. choke and 
a capacitor in series between the high 
side of the output jack and ground. If 
the resonant frequency of these two com- 
ponents corresponds to the bias fre- 
quency, the latter will be shorted out to 
ground. A garden variety 2.5 milli- 
henry choke and a capacitor in the range 
of 1000 to 4000 µµf (micromicrofarads) 
will cover the range of 50,000 to 100,000 
cps, wherein the bias frequency probably 
lies. Given the bias frequency (as stated 
by the manufacturer of the tape ma- 
chine), one can calculate the required 
capacitor from the formula C = 
with C representing the capacitor in 
farads, f the frequency in cps, and L the 
the inductance in henries of the choke. 
This formula can be stated in more con- 
venient terms as approximately C =25; 
000 /f=L with C in µµf, f in kilocycles 
(thousands of cycles), and L in 
henries. 

If If the calculated capacitance calls for 
a non -standard value of capacitor, one 
may try using several capacitors of the 
nearest standard value; due to their tol- 
erance, one or the other may fall suffi- 
ciently wide of nominal value to achieve 
maximum attenuation of the bias cur- 
rent. In most tape machines it is possible 
to change the bias frequency by adjust- 
ing the slug in the oscillator transformer. 
One could adjust the oscillator frequency 
to coincide with the resonant frequency 
of the bias trap, but this is unwise. 
Changes in bias frequency can change 
the amount of bias current going through 
the record head and thereby alter the dis- 
tortion and frequency response of the 
tape recorder. Also, changes in bias 
frequency (upward) tend to decrease the 
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Fig. 6. Set -up for checking record -playback response by comparing playback signal 
with original source. 
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AL® 

DESIGN ADVANCE in MICROPHONES 

from 
AITE't' ( 

6$5A CARDIOID STUDIO MODEL 

Offering flat frontal response. 40. 16,000 cycles 
with average front -to -back discrimination 
of 18 db over entire frequency range. 
3 impedances selectable from cable plug. 
Output level of dbm /10 dynes /cmr. 
Slip -on adapter. Deluxe storage case. 
Calibration curve chart is supplied with 
this model. Price: 596.00 net. 

introducing great new 
improvements in performance 

Big news of the year in microphones is Altec's recent 
introduction of a new concept in microphone design. From 

Altec's great experience in engineering and manu- 
facturing broadcast equipment and extensive 

acoustical research, comes a break- 
through development which 

introduces notable improvements in 
microphone performance and 

styling. This unique design 
incorporates Altec's famous sintered 

bronze filter for unmatched pro- 
tection against moisture, contaminants, 

and blast -and Altec's new rugged "golden" diaphragm with 
its remarkably smooth, wider response and output. Individual 
certified calibration curve chart is provided with models 684A 
and 685A. Make a comparison; it is convincing proof that - 
feature for feature -Altec offers the year's best value in micro- 
phones. True professional quality from Altec -the best you 
can buy, no matter what price you have in mind. 
For more detailed technical in formation and specifications, sprite to Dept. ADM -3. 

664A OMNIDIRECTIONAL STUDIO MODEL. Uniform response over 35- 
20,000 cycles. High output of -55 dbm /10 dynes /cm,. Slip -on 
adapter. Deluxe storage case. Calibration curve chart is supplied 
with this model. Price: $81.00 net. 

6136A DYNAMIC LAVALIER MODEL. Just 31/2" 
long, weighing 3 ounces (not including 
cable and plug). Uniform response over 
70- 20,000 cycles. 2 impedances select- 
able at cable plug. Includes 24 feet of 
cable, neck cord with slip -on adapter and 
tie clip. Deluxe storage case. 

Price: $54.00 net. 
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ALTEC LANSING CORPORATION 
A SubS,drary of Ling -Temco Electronics. Inc. 

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

M30 CARDIOID CONDENSER SYSTEM. Fre- 
quency response 20- 20,000 cycles with 
directional cardioid pattern of outstanding 
discrimination. Balanced output of -53 
dbm /10 dynes /cmr. First miniature direc- 
tional microphone capable of translating 
the entire frequency and dynamic range. 

Price: $334.00 net. 

G 1960 Altec Lansing Corporation 

M20 "LIPSTICK" CONDENSER SYSTEM. Just 
31/8" x s /a ", this small versatile micro- 
phone is widely used in laboratory record- 
ing because of its extreme sensitivity as 
well as broadcast studios. Balanced out- 
put of -48 dbm /10 dynes /cm=. Omni- 
directional pick -up pattern. 

Price: 5236.00 neL 
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Fig. 7. (left) Playback equalization curves. Fig. 8. (right) Typical measured playback equalization into a tape machine claiming 
adherence to the NAB curve. 

effectiveness of the erase head. One will 
probably find that even though the reso- 
nant frequency of the bias trap is not 
exactly the same as the bias frequency, 
nevertheless sufficient attenuation will 
take place to prove satisfactory. 

In the absence of test equipment, one 
can nevertheless make a fairly good 
evaluation of a tape machine's over -all 
frequency response by recording the 
music from a phonograph disc of good 
quality and wide range, and then com- 
paring the tape playback with the disc. 
If the tape machine has separate record 
and playback heads, one can immedi- 
ately compare the incoming signal (from 
the record) with the playback signal, 
provided that the control amplifier of the 
audio system has a tape -monitor switch, 
as illustrated in Fig. 6. Otherwise, and 
in the case of a machine having a record - 
playback head, it is necessary to record 
the tape, rewind it, and compare the tape 
playback with a replay of the disc. 

With a little experience, one can learn 
to synchronize the two. Play a few meas- 
ures of the recorded tape and stop the 
machine at an easily recognized point in 
the music. Start the record, and when it 
reaches the same point in the music, 
start the tape machine again. Switch be- 
tween the tape machine and the phono 
disc by means of the selector switch in 
the audio system. If the record and the 
tape are not fully synchronized, either 
slow down the record by pressing a 
finger against the edge or slow down 
the tape by briefly turning the transport 
motor off and then on. 

Equalization 

As brought out in earlier articles, the 
tape recorder employs large amounts of 
equalization to compensate for bass and 
treble losses that occur in the record - 
playback process. If a test of tape re- 
corder performance reveals that fre- 
quency response is deficient in playback 
or over -all, then one of the things we 
wish to check in order to learn the cause 
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is the equalization in the record and 
playback tape amplifiers. 

A check of playback equalization can 
enable us to ascertain fairly well whether 
the tape machine meets a standard play- 
back characteristic, such as the NAB 
curve. Figure 7 shows the NAB play- 
back curve, commonly used at 15 and 
7.5 ips, as well as three curves that have 
been or are being used at 3.75 ips. If 
the measured equalization shows insuffi- 
cient cut (referred to 1000 cps) in the 
upper treble range, there may be a very 
good reason, namely that the remaining 
treble cut is produced by the playback 
head and possibly other circuit elements. 
If the measured equalization shows in- 
sufficient bass boost, again there may be 
good reason. For one thing, the NAB 
standard permits response to be 4 db 
down at 50 cps. For another, the play- 
back head may behave in a manner that 
causes some bass boost; a small head 
tends to behave in the same manner as its 
gap at very low frequencies, where the 
head as a whole is small relative to the 
wavelength recorded on the tape. Figure 
8 shows the measured equalization that 
one might typically find in a machine of 
good quality, operating at 7.5 ips. There 
is somewhat less bass boost than called 
for by the NAB curve, and there is some- 
what less treble cut (referred to 1000 
cps) to compensate for high frequency 

losses due to the playback head. On the 
other hand, note that between 100 and 
10,000 cps the measured equalization cor- 
responds to the NAB curve, which pre- 
sumes the use of an "ideal" playback 
head. 

If the measured playback equalization 
comes within ±2 db of the NAB curve 
or other given curve between 100 and 
10,000 cps, this may be considered excel- 
lent ; within ±3 db is good. At 50 cps, 
the measured bass boost should not be 
more than 4 db below that of the stand- 
ard curve. At 15,000 cps, the measured 
treble cut should not be more than 4 db 
in excess of the standard curve ; taking 
into account the likelihood of head losses, 
the measured treble cut should probably 
be no greater than the standard curve. 

The technique commonly used to meas- 
ure playback equalization is shown in 
Fig. 9. The signal is inserted into the 
playback amplifier through the playback 
head in order to take into account high- 
frequency losses due to winding capaci- 
tance of the head, as well as other circuit 
capacitances. The signal is taken from a 
voltage divider made up of R, and R, 
in order to present a very small signal 
(on the order of 1 millivolt or less) to 
the head and thereby prevent overload- 
ing the playback amplifier. The gain con- 
trol of the audio oscillator should be ad- 
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Fig. 9. Set -up for measuring playback equalization. 
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COLLARO INTRODUCES A NEIN' 

THREE 610T0ß, THREE SPEED 

TAPE TRANSPORT MECHANISM 

Professional quality now at a popular price! Here is a tape transport combining 

typically British top quality performance, ease of handling and truly unique economy. 

Utilizing the three motor design, usually confined to only the most expensive equipment, 

this newest Collaro unit offers the user perfect tape handling at speeds of 17 /s, 33/, and 71/2 

ips. Now you can enjoy a versatile quarter track stereo /monaural recorder -reproducer, 
with separate heads for erase, record, and monitoring. Suitable amplifiers are commercially 
available for recording. Particularly with the growth of high fidelity quarter track pre- 

recorded tapes, this new Collaro tape deck, when equipped with a reproduce head only, 

offers an unusual opportunity for maximum musical enjoyment at a minimum investment. 
It utilizes your existing high fidelity music system - connects to the magnetic 

cartridge input- thereby eliminating expensive additional electronics. 
Three motor drive provides more versatile tape handling, while reducing the number of 

mechanical parts normally found in single motor mechanisms. The result -greater reliabil- 
ity and smoother operation Reel size up to and including 7" diameter, band type brakes, 

low wow and flutter Three fully shielded motors to reduce magnetic and electrostatic 

fields Head configurations are available to suit individual requirements Unit equipped 
with six jacks for input and output circuits. 

All this at prices starting as low as $99.50. For information on the 

Collaro Tape Transport Mechanism and Collaro record changers 
and turntables, write Dept. A -9, Rockbar Corp., Mamaroneck, N.Y. 

ROCKBAR 
6o/o¢a "- 
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Fig. 10. Set -up for measuring recording equalization. 

justed so that the playback amplifier 
delivers no more than about 1 volt out- 
put. Maximum output will occur at the 
bass end, with decreasing output as fre- 
quency rises. In the case of NAB equali- 
zation, there is 36 db of emphasis of the 
extreme bass relative to the extreme 
treble. In other words, if signal output 
is 1 volt below 50 cps, then the output 
will be only about 16 millivolts at 15,000 
cps. Hence a sensitive VTVM is re- 
quired. If a sufficiently sensitive VTVM 
is not available, one may increase the sig- 
nal input into the head at a mid -range 
frequency, say 500 cps, and take into ac- 
count the amount of signal increase in 
measuring output of frequencies from 
500 cps upward. But, as stated before, 
the signal input should not cause signal 
output to exceed 1 volt. 

Figure 10 shows the procedure com- 
monly used to measure record equaliza- 
tion, which may be compared with the 
record equalization curve -treble boost - 
specified by the manufacturer of the tape 
machine. (At a given speed, record 
equalization varies somewhat from one 
tape machine to another according to the 
manufacturer's decision as to the bias 
current that achieves the optimum com- 
bination of low distortion and extended 
treble response.) A low -value resistor, 
typically 100 ohms, is inserted between 
the ground lead of the record head and 
ground. As signals of varying frequency 
are fed into the record amplifier, voltage 
measurements are taken across the re- 
sistor to indicate the equalization char- 
acteristic. 

If the VTVM does not have sufficient 
sensitivity, it may be feasible to use a 
1000 ohm resistor instead. The important 
thing is that the resistance be small at 
all frequencies compared with the im- 
pedance of the head and other circuit 
elements (including plate resistance of 
the tube that drives the record head and 
the "constant current" resistor between 
the plate of this tube and the head). To 
be on the safe side, however, a 100 -ohm 
resistor and a sensitive VTVM should be 
used. Before taking measurements of the 
equalization charactristic, it is necessary 
to remove the oscillator tube. Otherwise 
one will be measuring bias current, which 
is several times as great as the audio 
current that flows through the record 
head. 
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If record or playback equalization de- 
parts significantly from the prescribed 
curve, it may be possible to correct the 
situation readily by means of a control 
incorporated in the tape amplifier for 
this purpose. Such controls ordinarily 
are found only in machines of semi -pro- 
fessional and professional caliber. The 
léss expensive machines generally incor- 
porate fixed instead of variable equaliza- 
tion, and it becomes necessary to replace 
components, namely a resistor, capacitor, 
or inductance, in order to change equali- 
zation. This is usually a task for a serv- 
ice technician. 

If playback response has been checked 
out as satisfactory (including equaliza- 
tion of the tape amplifier plus charac- 
teristics of the head and other circuit 
elements), and if bias current has also 
been checked out as correct (discussed 
in a following article), but it appears 
that record equalization requires adjust- 
ment, the proper procedure is to make 
the adjustment such that over -all re- 
sponse is as flat as possible. This may 
be somewhat more laborious than con- 
forming the record equalization to the 
manufacturer's specified curve, particu- 
larly if the tape machine employs a rec- 
ord- playback head, so that it is necessary 
to rewind the tape before it can be 
played and checked for over -all response. 
However, adjusting on the basis of over- 
all response allows for slight deviations 
in bias current and for the characteristics 
of the particular head and tape one is 
using, whereas conforming to the manu- 
facturer's record equalization may result 
in performance that, although good, is 
not as good as could be. 

To avoid the possibility of overload in 
checking record equalization, the signal 
input to the record amplifier should be 
kept low enough to prevent the record - 
level indicator from exceeding a normal 
reading at any frequency. 

Azimuth Alignment 

To assure that the gap of the head is 
at right angles to the length of the tape, 
many tape machines provide for facile 
azimuth adjustment by simply turning 
one of the screws that fastens the head 
to the tape deck. Turning the screw up 
or down causes the head to tilt in one 
direction or the other. There are three 

ways in which the operator can check 
for azimuth alignment of the playback 
head or of a record -playback head: 

1. The simplest and least expensive is 
to make the adjustment by ear when 
listening to a commercial prerecorded 
tape known to have wide frequency 
range. The head is tilted for maximum 
brilliance of sound. 

2. The standard procedure is to em- 
ploy an azimuth alignment tape, of which 
there are a number on the market. These 
tapes contain a high frequency tone, such 
as 7500 or 10,000 cps. A VTVM is con- 
nected to the output of the tape machine, 
and the head is adjusted for maximum 
output while playing the test tape. One 
should be on the watchout for "false 
peaks" -minor peaks on either side of 
the major peak indicated by the VTVM. 
One can also adjust on the basis of listen- 
ing to the azimuth tone. 

3. A laboratory technique, employed 
in making an azimuth test tape, consists 
of the following complex and time -con- 
suming "absolute" procedure. Using an 
audio oscillator as the signal source, a 
high -frequency tone is recorded by means 
of the playback head one wishes to align. 
This tape is played back with the base 
instead of the coating against' the head. 
A weak but measureable playback signal 
will be obtained. The playback head is 
adjusted for maximum output. Then the 
head is returned to a point half -way, as 
nearly as one can judge, between its 
first position and the second position; a 
half -way adjustment is called for because 
the azimuth error in playback is in the 
opposite direction of that in recording, 
as illustrated- in Fig. 11. The procedure 
is repeated a number of times, until it 
is found that adjusting the head in play- 
back results in no signal increase. 

If the tape machine employs a sepa- 
rate record head, the playback head is 
aligned first. Then the record head is ad- 
justed so that maximum output is ob- 
tained when recording and simultane- 
ously playing back a high- frequency 
tone. JE 

Fig. 11. Reversal of direction of azimuth 
misalignment when tape is played with 
base instead of coating against the 

head. 
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Which cable has the 

Beldfoìl *? 

Both shielded cables have the same number of twisted pairs with 
identical AWG. But ... the cable with exclusive Belden BELDFOIL 
is smaller in diameter. 

What does this mean to you? It means that when you specify 
BELDFOIL, you are really buying extra space -extra conduit space, 
extra raceway space, extra console and rack space. 

A new development by Belden -BELDFOIL shielding is 100% effec- 
tive. It is a major development in quiet cables. BELDFOIL eliminates 
crosstalk and is superior for stationary or limited flexing at both 
audio and radio frequencies. 

BELDFOIL shielding is a lamination 
of aluminum foil with Mylar which 
provides a high dielectric strength 
insulation that is lighter in weight, 
requires less space, and is usually 
lower in cost. For multiple - paired 
cables, with each pair separately 
shielded, the Mylar is applied out- 
side with an inward folded edge.'" 
This gives 1009ä isolation between 
shields and adjacent pairs. 

Folded Foil 

Mylar Tape 

Aluminum Foil 

Insulated Conductors 

Drain Wire 

For complete specifications, ask your Belden electronics jobber. 

*Belden Trademark 
Reg. U. S. Pat. Off. 

"Patent applied for 

8.5.0 

Belden 
WIREMAKER FOR INDUSTRY 

SINCE 1902 
CHICAGO 
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power supply cords cord sets and portable cordage electrical 

household cords magnet wire lead wire automotive wire 

and cable aircraft wires welding cable 
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Buyers' Guide Additions 
NOT ENTIRELY UNEXPECTED -as evi- 

denced by our opening remarks to 
the August Buyers' Guide section - 

there were some manufacturers whose 
products were omitted. It is almost im- 
possible to include everyobody -some 
did not send in photographs and infor- 
mation, and in some instances the prod- 
ucts were on a limited availability basis, 
and so were omitted by ourselves. 

We trust the information below will 
find the same reader acceptance that the 
entire Buyers' Guide section of the Au- 
gust issue did, and we commend all 
readers to this additional information. 

BLONDER -TONGUE 
Audio "Baton." This is a unique high -fidel- 

ity Instrument for providing complete control 
of the audio spectrum. It provides a 28 -db con- 
trol range for compensating for deficiencies in 
program source or in reproducing equipment. 
Nine compensator controls are octave -spaced 
at 40, 80, 160, 320, 1280, 2560, 5120, and 

nrm ri III norm n nr um . ..v. 
. is>sa>. 

rGa="ra tu'`-u _ 

10,240 cps. Input is 1.5 volts rms, maximum, 
with impedance of 125,000 ohms at 1000 cps. 
Output 1s 1.5 volts rms, maximum, with im- 
pedance of 20,000 ohms at 1000 cps. Hum and 
noise are 60 db below rated output. Frequency 
range is 20 to 20,000 cps ± 2 db. Harmonic 
distortion is well under 1.0 per cent. A panel - 
mounted switch permits bypassing the Audio 
Baton when desired. This is an excellent in- 
strument for the perfectionist in reproduced 
sound. Blonder -Tongue Laboratories, Inc., 9 
Ailing St., Newark 2, N.J. User net price, 
$119.95. 

TRANSIS- TRONICS 
AU Transistor Stereo a rnplijier. Providing 

all the required facilities for a home music 
system amplifier with a power consumption 
of 70 watts maximum with both channels put- 
ting out the rated 25 watts, the Transis- 
Trollies TEC -25 amplifier is a remarkable de- 

SONOTONE 
Ceramic Stereo Cartridge. A turnover stereo 

cartridge for all record speeds, the new Sono - 
tone model 9T plays monophonic records as 
do many currently available monophonic cart- 
ridges. Frequency response of the 9T is fiat, 
plus or minus 1 db, from 20 to 17,000 cps. A 
compliance of 3.5 x 10-e cm /dyne permits stylus 
force of 2 grams for professional pickup arms 

ALTEC 
Polyester Filin Microphone. One of a new 

line of modestly priced professional- quality 
microphones, the Altec model 683A features a 
polyester film diaphragm and a sintered bronze 
filter. The use of polyester film as the dia- 
phragm material, instead of aluminum, greatly 

and 3 grams for changers. Output is 0.4 volts. 
One feature of the cartridge is the gold -plated 
metal cover which shields the cartridge both 
mechanically and electrically. Stylus replace- 
ment is simplified because of the virtually un- 
breakable nylon needle assembly and pre - 
wired terminal plug. Protection for the styli 
is provided by turning the stylus positioning 
lever halfway between either position, thus 
eliminating the need for a needle guard. Sono - 
tone Corporation, Elmsford. New York. Avail- 
able with sapphire styli at $16.50, or diamond - 
sapphire styli at $19.50. 

STEPHENS 
"Steredot" 813101 Speaker System. This sys- 

tern comprises two speakers in small sealed en- 
closures which are placed on each side of a 
full -range spenker to achieve three -channel 
stereo reproduction. The placement is not 
critical. and may be as little as four feet 
from the center speaker, or as much as the 
entire length of the wall. In operation, a filter 
network is connected to both stereo amplifiers, 

velopment of the semi- conductor art. Perform- 
ance specifications show a music power out- 
put of 34 watts, a frequency response of 20 
to 20,000 cps ± 2 db, and harmonic and inter - 
modulation distortions below 1 per cent at 
25 watts, the TEC -25 is well suited for any 
home or profesisonal application. Direct con- 
nection to a battery supply of anywhere be- 
tween 12 and 18 volts permits use in an auto- 
mobile or on camping trips -or even during 
line power failures in the home. 16 inputs, 
and 4 -, 8 -, and 16-ohm speaker outputs, plus 
a mixed A +B output for a center speaker. 
Transis -Tronics, Inc., 1050 21st St., Santa 
Monica, Calif. User net price, $249.50. 
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the Stereodot units, and the center speaker. 
This network feeds all frequencies below 250 
cps to the center speaker, at the same time 
feeding each Stereodot unit with one of the 
side channels at frequencies upward from 
250 cps. The network also combines the two 
side channels to form a "matrixed" third 
channel signal which is fed to the center 
speaker through a level control. It is this 
third channel which makes possible the 
surprisingly realistic performance of the 
Stereodot system. The two Stereodot speakers, 
not having to reproduce bass, are extremely 
compact and easy to place in any installation. 
Stephens Trusonic, Inc., 8538 Warner Drive, 
Culver City, Calif. User net price, including 
level control, $139.50. 
E2/12T 2 -way spkr sys, C. Eames design $275.00 
Stereodot 50102 spkr sys 249.50 
80FR 8" full -range spkr $31.50 
120FR 12" full -range spkr 60.00 
150FR 15" full -range spkr 87.00 
120CX 12" coaxial 97.50 
150w 15" woofer 87.00 

increases the ruggedness of the diaphragm 
thus taking it out of the delicate, easily dam- 
aged category. The sintered bronze filter placed 
in front of the diaphragm protects it from 
foreign particles such as ferrous filings, dust, 
and water. 

CHARACTERISTICS 
Type: Cardioid dynamic. 
Frequency range : 45 to 15,000 cps. 
Output impedance: 30/50, 150/250, and 20,000 

ohms (selection by connections in micro- 
phone cable plug). 

Output level : - 54 dbm /10 dynes /cm'. 
Hum : -120 db (ref. 10 -' gauss). 
Weight: 11 ounces (not including cable and 

plug). 
Finish : Two -tone baked enamel, black and 

dark green, dark brown and platinum pink, 
or brushed chrome plating. 

Altee Lansing Corp., Anaheim, Calif. User net 
price, $66.00. 

M USIC RA FT 
Electronic organ. Kit. Offering an attractive 

organ kit for home construction. National Son- 
ies Corporation, 680 E. Taylor Ave., Sunny- 
vale, California, is now reaching the market. 
Shown at the San Francisco High Fidelity 
Show in January of this year, the Musicraft 

organ is small enough for the average living 
room without giving it that overbalanced feel- 
ing that a full -sized organ console would. Yet 
it provides a complete variety of stops, and, 
optionally, external orchestra bells and the 
percussion circuitry required to obtain such 
tones as piano, guitar, harpsichord, and so on. 
Construction time for the entire organ is in 
the vicinity of thirty hours because of the 
ready-built and finished console and the unique 
key -switch assembly that is thoroughly en- 
closed for protection from dust and for sim- 
plification of the building process. User net 
price, approximately $750.00. 
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UP TO FOUR TIMES THE WORKING DISTANCE OF CARDIOID TYPES with the Electro -Voice model 644 sound spot 

Of all the audio problems confronting sound engineers, one of the most difficult to overcome is the use of microphones in spacious areas. 

Churches, auditoriums and amphitheaters present formidable problems in room acoustics and reverberation which degrade audio quality. 

Consequently, microphones cannot be placed at conventional distances from the source of sound. Under such conditions, loss of level and 

"presence" further add to the enigma of proper pick -up. The Model 644 Sound Spot is the answer. Here is a microphone providing acceptance 
within an included angle of 90° at high frequencies, high axial sensitivity, wide frequency response extending from 40 to 12,000 cps and excellent 

wind noise cancelling characteristics. Its highly directional feature permits unusual microphone working distances as well as startling flexibility 
in loudspeaker placement. Effective cancellation of sound at the rear and sides for unparalleled rejection of random noise, reverberation and feed- 

back without frequency response loss. See Polar Pattern, Stop at your Electro -Voice distributor today and let him demonstrate the Model 644. 

Depending on Acoustical conditions. 

Other features: Output level -53 db. 150 ohm and high impedance. Impedance changed by 
moving one connection to connector. Low impedance only: line balanced to ground and 
phased. Acoustalloy diaphragm, shielded from dust and magnetic particles. Non -welded 
circuit with A'nico V and Armco magnetic iron. Pressure cast case. W27 thread. Satin 
chrome finish. 18 ft. cable with MC4M connector. ON -OFF switch. Size: 23i ' diam. 16' length. 
Net Wt.: 2 lb. 9 oz. less cable. List Price $110.00. Desk stand available (extra). 

Polar 
Pattern 

gietroyioicz. 
Commercial Products Division 

ELECTRO- VOICE, INC. 
Dept. 90A Buchanan, Michigan 
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EICO MODEL HF -89 100 -WATT 
STEREO POWER AMPLIFIER 

With the increased popularity of low - 
efficiency loudspeakers, there exists a grow- 
ing demand for amplifiers of higher and 
higher power, so that 50-watt--dual 25- 
watt- stereo power amplifiers are almost 
ordinary and dual 35's and dual 50's and 
even higher -power units are becoming more 
and more important. While it must be ad- 
mitted that there is relatively little need 
for a total of ].00 watts for a home system 
over some 98 per cent of the time, it is the 
remaining two per cent where it is necessary 
to accommodate a transient peak without 
the certainty of a break -up in the sound. 
And the additonal power availability makes 
it possible to get out of the habit of cring- 
ing every time a loud passage comes along. 

Then, too, many audiofans like the idea 
of being able to feed speakers in other 
rooms of the home along with those in the 
main listening area without the necessity 
for additional amplifiers. 

One of the newer of the EICO kits is the 
Model HF -89, which comprises two 50 -watt 
sections powered by a single silicon- rectifier 
supply, thus reducing the over -all cost be- 
low that of two separate amplifiers in addi- 

tion to simplifying the construction. Each 
section consists of one half of a 12AX7 as 
a voltage amplifying stage direct coupled 
to a 6SN7 connected as a cathode- coupled 
phase splitter which, in turn, drives a pair 
of EL34's in an Ultra -Linear output stage. 
The power supply employs two silicon di- 
odes in a voltage -doubler circuit which fur- 
nishes 475 volts to the output stage. A slide 
switch on the top deck .of the chassis per- 
mits paralleling the two amplifier sections, 
resulting in a single 100 -watt amplifier. An- 
other diode is used for the fixed -bias sup- 
ply- To ensure long life for the silicon 
diode rectifiers, as well as for the filter 
capacitors and the output tubes, a surgis - 
tor is connected in the primary circuit of 
the power transformer to limit the starting 
surge currents. Physically, the HF -89, 
shown in Fig. 1. measures 11 by 15 inches, 
and is 6 inches high, and it weighs 3735 
pounds. 

Construction 

Building the 11F -89 is comparatively 
simple, and should be completed in about 
eight hours as a maximum. None of the 
wiring is difficult, and the instructions are 
clear enough that even the novice should 

Fig. 1. EICO Model HF -89 dual 50 -watt stereo power amplifier. 
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encounter no trouble in any step of the 
construction. Tie points are used profusely 
so that all parts are "tied down" at both 
ends (we have seen some units in which a 
resistor or a capacitor was fastened to a 
fixed point at only one end, with a wire 
being connected to the unanchored lead of 
the part -we do not consider this to be 
good design). Lengths of leads are speci- 
fied for all connections, and the drawings 
are clear and easily readable. One feature 
of the instruction booklet that we are 
pleased to see is a voltage and resistance 
chart which shows d.c. voltages on all tube 
elements at no signal and at an output of 
100 watts, and a.c. signal voltages (1000 
cps) for a 0.5 -volt input, as well as the 
usual resistance measurements to ground. 
Another feature of the EICO instruction 
books that we like is the over -all arrange - 
meat -the construction section is located in 
the center pages, while description, opera- 
tion, and servicing data are located in the 
front and back pages. After the construc- 
tion is completed and each step marked off, 
the center pages can be removed, leaving a 
much thinner book for permanent reference 
use. Actually, in most instances there is no 
need to keep the sheets covering the con- 
struction steps once the unit is completed 
-the few exceptions are with amplifiers 
which must be partially disassembled to 
change a component part. 

Performance 

Specifications for the HF -89 indicate a 
power output of 100 watts at an IM dis- 
tortion of 0.5 per cent, and a harmonic dis- 
tortion of less than 0.25 per cent from 30 
to 15,000 cps and less than 1 per cent from 
20 to 20,000 cps within 1 db of 100 watts. 
This specification of power seems to be a 
very small difference from the rated value, 
but it must be remembered that 1 db below 
100 watts is 79 watts, which means that 
the harmonic distortion figures relate, ef- 
fectively, to two 40 -watt amplifiers. How- 
ever, our measured results are even better 
than the specifications anyway. Our own 
measurements showed an IM distortion of 
0.46 per cent at 50 watts on one channel 
and 0.48 per cent on the other. Separate 
bias and balance controls on the two sec- 
tions permit adjustment to optimum per- 
formance separately. Harmonic distortion 
at 1000 cps measured 0.42 and 0.55 per cent 
respectively on the two channels at 50 -watt 
outputs, and music power output measured 
55 and 59 watts respectively at 1 per cent. 
An input signal of 0.53 volts drives the 
amplifier to full output, and with a 50 -watt 
output on one channel and a shorted input 
to the other, the separation measured 57 
db. Hum and noise measured 75 and 77 db 
below 1 watt output, which is slightly bet- 
ter than the specification of 90 db below 
rated output, since 1 watt is 17 db below 
50 watts. We believe that all amplifiers 
should be rated for hum and noise as so 
many db below a fixed reference, since the 
normal listening level is likely to be about 
the same regardless of maximum output 
power, and it would be a more revealing 
way of specifying hum and noise. 

Thus combining ease of construction and 
full conformance with the specifications, the 
HF -89 turns out to be an excellent ampli- 
fier. Listening quality is clean and smooth, 
with a good solid feel in the bass register 
which is the mark of a good amplifier. The 
output is adequate for even the most ineffi- 
cient loudspeakers, and after one becomes 
accustomed to high -power amplifiers, lie is 
not likely to be satisfied with any others. 

J -28 
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MUSIC SOUNDS BEST ON TAPE ... he listens ... he's enthusiastic ... he agrees! From the full richness 

of opera to the tingling brilliance of jazz, you hear it all on 4 -track stereo tape. Economical, too ...because 

with 4 -track stereo tape you get twice as much music on a reel. Listen to it today at stores displaying 

the 4 -track symbol and you'll agree, too ... music sounds best on tape. Write for complete catalog: 

1024 Kifer Road, Sunnyvale, California. UNITED STEREO TAPES 
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CONNOISSEUR FIXED 2 -SPEED 
TRANSCRIPTION TURNTABLE 

Somewhat simplified from the original 
three -speed Connoisseur turntable and the 
current Model B, the newest model in this 
British -made line is obviously designed for 
the only two speeds that are of much in- 
terest to the present -day audiofan. For all 
ordinary uses, the 78 -rpm record is in the 
same category as the dodo bird -it is only 
those who have a collection of old records 
which are important principally for nos- 
talgic reasons that have much interest in 
the highest of the three speeds. Thus the 
economy of the two -speed construction per- 
mits anyone to own a high -quality turntable 
at a cost about half that of the three -speed 
models. 

First introduced in the Model B, nylon 
graphite bearings are about the last word 
for turntable applications. As used in the 
Connoisseur, these bearings appear to con- 
sist of a block of nylon in which a square 
hole has been cut, and a saw cut is made 
through one corner of the square. The hole 
itself has a nominal width slightly larger 
than the diameter of the spindle, and an 
adjusting screw pinches the square together 
to fit the spindle. Thus the actual bearing 
surface consists of four lines of contact, all 
parallel to the axis, and this type of con- 
struction permits extremely close adjust- 
ment for a minimum of play in the bearing, 
in addition to making it possible to com- 
pensate for wear. The bottom bearings for 
both motor and turntable shafts are self - 
locating single pin points resting on nylon 
graphite. Drive between the synchronous 
motor and the turntable is effected by a 
double -stepped motor shaft and an idler 
assembly, with both motor and idler being 
carried on exceptionally resilient mount- 
ings. Speed selection is by a single knob 
which retracts the idler when the unit is 
not being used to avoid making fiat spots, 
and the motor is started and stopped by a 
push button on -off switch. A neon indicator 
lamp shows when the power is on. Mount- 
ing requires a single cutout and three screw 
holes to provide a solid attachment of the 
platform to the motor board, and the 
pickup arm is then fitted to the board so 
as to preclude the possibility of any rela- 
tive movement between the turntable shaft 
and the pickup -an absolute necessity for 
good reproduction. 
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Fig. 2. Connois- 
seur F2S turntable 
and integrated 
arm and pickup 
on Formica -sur- 

faced base. 

Performance 
The important consideration in any 

stereo turntable is that of rumble -wow 
and flutter are practically unmeasurable in 
any good unit on the market today. The 
model tested measured 52 db below a stylus 
velocity of 1.4 cm /sec at 100 cps -17 db 
better than NAB standards. Neither wow 
nor flutter is detectable to the ear -using 
piano records for the former and violins for 
the latter. The unit comes up to full speed 
in about one revolution of the turntable at 
33} r.p.m. Using the Formica -covered base 
available for the unit, and with the Con- 
noisseur integrated pickup and arm -both 
shown with the turntable in Fig. 2 -we 
could not find any trace of acoustic feed- 
back when playing in a typical living room 
with the loudspeakers six feet from the 
turntable. 

This is the third Connoisseur turntable 
we have had an opportunity of using -the 
first is still in use after six years, and is 
just as quiet as when new; the second has 
been in fairly heavy use for over a year. 
The F2S -Fixed 2 Speed -follows the sanie 
general type of construction, and would 
appear to be capable of providing a long 
and satisfactory life. It is attractively 
finished throughout, with shafts ground and 
polished to mirror -like surfaces, and with 
all internal parts finished as thought done 
by a watchmaker. This model is a fine per- 
former, and its appearance indicates that 
it would be-in fact, the appearance prob- 
ably contributes to the performance. 

J -29 
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New York High Fidelity Show 

New York Trade Show Building 
New York City 

September 7, 8, 9 .. 4:00-11 :00 p.m. 
September 10 . 1 1 :00 a.m. -1 1 :00 p.m. 
September 11 1:00-7:00 p.m. 

INSTITUTE OF 

HIGH FIDELITY MANUFACTURERS 

HOMEWOOD INDUSTRIES' 
SPEAKER CABINET KIT 

Of the great variety of speaker cabinets 
on the market, the bass reflex still appears 
to be the logical model for use with a va- 
riety of loudspeakers -most other designs 
require quite a bit of "tailoring" to match 
a specific loudspeaker mechanism, and while 
performance may be better when cabinet 
and speaker are designed to work together, 
the reflex can give excellent performance 
with almost any speaker unit, providing a 
few simple precautions are followed. 

Measuring some 19 inches wide by 12 
inches deep and standing 29 inches high on 
its 5 -inch lega, the cabinet offered by 
Homewood Industries in kit form has an 
internal volume of about 2.6 cu. ft. The 
speaker panel has a cutout for a 12 -in. 
unit and a reflex port with an area of 48 
sq. in. The parts are all saw -cut to make 
neat joints which gives a factory -built ap- 
pearance when completed. The frame for 
the front fits perfectly and complete con- 
struction of the cabinet will take only 
about 45 minutes. Sanding and finishing 
takes quite a bit longer, of course, depend- 
ing on the type of finish desired. We used 
a Cabinart finishing kit which included 
stain, filler, and fine cabinetmakers varnish. 
A coat of stain takes about 15 minutes to 
apply, then one must wait until the next 
day. Filling and drying takes perhaps a 
half hour for the former and a day for the 
latter- except in humid weather. Two coats 
of varnish and the necessary drying take 
another two days, at least, again depend- 
ing on the weather. No mention was made 
of the time for sanding, but the outside 
surfaces are well finished to start with, and 
an hour is adequate for the first sanding, 
and two more for final rubbing down of 
the varnish coats. When complete, however, 
the unit looks just like a factory -built 
cabinet. 

We mounted a General Electric 12 -in. 
woofer and a 4 -in. tweeter for test listen- 
ing, and found results more than satisfac- 
tory. Since the speaker panel is removable 
from the inside of the cabinet, this model 
is ideal for experimental mounting of vari- 
ous types and sizes of speakers. 

In all, this cabinet will give a few hours 
of interesting work and result in a neat 
and attractive speaker for most any appli- 
cation. J -30 

Fig. 3. Homewood Industries' loud- 
speaker cabinet built from a kit. 
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WHAT'S BEHIND THE EXTRAORDINARY PERFORMANCE OF 

THE PILOT GD2 RECEIVER' 
COMPACTNESS... The rear panel of Pilot's new 602 stereo receiver is an impressive concentration 
of inputs, outputs and terminals. It reveals the ingenious use of space that makes this the most compact all - 

in -one stereo instrument available. Imagine a stereo FM -AM tuner, a stereo preamplifier, and a 30 watt 
stereo power amplifier all on a single chassis no larger than most tuners! 

COOL RUNNING... Pilot engineers have paid meticulous attention to circuitry and design, making 
possible the close proximity of component elements ... tuner, preamplifier, and dual channel amplifier .. . 

without excessive heat generation. This makes the 602 ideally suited for wall, cabinet or bookshelf instal- 

lations. Or, in its own enclosure, it makes a handsome tabletop unit. 

DEPENDABILITY... Many thousands of audiophiles all over the country now using the 602 

report completely trouble -free performance. This functionally versatile unit has been approved by Under- 

writers Laboratories and may be used in custom installations with complete confidence. Simply connect 
speakers and record changer for a complete, flexible stereo system. Play AM or FM broadcasts alone or 

simultaneously for stereocasts. Pilot's exclusive Stereo -Plus Curtain -of -Sound center channel signal allows 

you to add a third speaker to eliminate the "hole -in- the -middle." The Pilot 602 stereo receiver costs only 

$249.50. Write today for full specifications. 

N /ot RADIO CORPORATION, 37 -04 36TH STREET, LONG ISLAND CITY 1, NEW YORK 
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RECORD REVUE 
Edward Tatnall Canby * 

1. Ever Victorious . . . 

Strauss' Don Quixote. Chicago Sym- 
phony, Reiner; Antonio Janigro, cello. 

RCA Victor LSS 2384 stereo 
This is a splendid example of the Soria -style 

record spectacular -it includes a big color 
booklet of extensive comment plus Skim 
prints, all about Cervantes and Don Quixote, 
the whole enclosed in a fancy book -type al- 
bum. 

"Don Quixote" is, of course, an excellent 
bet for the Soria technique. Everybody Im- 
portant has written about Don Q. and his 
author, Cervantes ; but even better, every 
artist worth his paint and pencils has done a 
picture of Don Q., Sancho Panza and /or that 
noble and gawky steed, Rosinante. In this 
album we range in Skira prints from Dali to 
Doré to Daumier, from Picasso to Goya. What 
an art show! Worth the cash just in the 
prints themselves. The commentary is excel- 
lent, by the Irish Cervantes authority Walter 
Starkie (who has done a very funny Irish - 
accented reading of the Don on records). 

And the music is tops, too ; nobody can 
turn out better Richard Strauss than Reiner, 
particularly in the longwinded works that can 
stand tensing -up and pulling- together. Makes 
an immense difference here -it's a long time 
since I've been able to listen to this piece all 
the way through without getting bored. If I 
believed in definitive recordings, I'd say this 
was one of them. 

Festival. Chicago Symphony, Reiner. 
RCA Victor LSC 2423 stereo 

Fritz Reiner, I suspect, is not a man to be 
pushed where he doesn't want to go. For ob- 
scure, probably contractual or sales reasons, 
RCA has lately been setting him to work on 
Pot -boilers and chestnuts, exalted and other- 
wise, and the results, for those who know 
Reiner at his best -say, in Strauss and Bartok 
-are definitely not good. 

Here we have such over -ripe items as that 
eternal Night on a Bare (Bald) Mountain, the 
once -dismal Marche Stave, which just drags 
along impatiently nowadays, the Maslen and 
Ludmilla overture, the usual Prince Igor stuff, 
even a bit of noisy Kabelevsky. A festival 
of Russian corn, or so it comes out bere. The 
Reiner approach to such music is hard, cold, 
fast, intense, without the compensating musi- 
cal glow of his really fine conducting; you 
can't help but feel a certain clear resentment 
in this playing, via the musicians themselves 
and vin the conductor. 

Funny -some famous conductors can do a 
fine job with this kind of potboiling. Ormandy, 
for example, with the Philadelphia. Not 
Reiner, and RCA had better try somewhere 
else. 

The Virtuoso Liszt. Gary Graffman, 
piano. RCA Victor LSC 2443 stereo 

This disc was an unexpected pleasure. 
Graffman is one of those powerhouse, prize- 
winning young pianists who get snapped up 
by record companies these days and I some- 
how expected a Liszt that would be all bang 

780 Greenwich St., New York 14, N.Y. 

and whang, noisy and show -off. That's the 
current style. 

Not at all. Graffman does, to be sure, play 
with a modern tension and a rather typical 
lack of subtlety in piano tone -gradations 
of pianistic color are now just about a lost 
art. Paderewski and Cortot might well call 
this playing crude, from their tonal point of 
view. But, in terms of our present accept- 
ance, this pianist has an unusually good feel- 
ing for the old master of piano pyrotechnics; 
his playing is both sympathetic and musical. 

Lizst, as anybody who has got to know him 
can say, was a serious and sensitive musician 
under the bombast. Anything less than purely 
musical understanding of his harmonies makes 
tinkling jargon, overblown nonsense, out of 
his best works. To overplay him is deadly, but 
even worse is to play him apologetically, play- 
ing down the showmanship. The clue to right- 
ness in Liszt is in sheer musicality -for then, 
the stuff makes sense and sounds right. This 
is where Graffman Is good. 

The Graffman pianistic ear is perfect for 
the music's harmonies, no matter how 
thick the finger- frosting. His pedal never 
blurs, the sense is always matter -of-factly 
clear and taken for granted. (How many 
other quick -fingered pianists are stone deaf 
to it !) Phrasing, though not magically subtle 
as in the old days of Liszt pianism, is of a 
common -sense sort that gets Liszt over, makes 
the fancy piano figuration seem quite reason - 
able-as It is, played rightly. Proportion and 
balance of internal elements, the main tune 
against the decor, is always good. 

Recommended, then, as an excellent intro- 
duction to the Liszt sort of piano music. 

(You'll find here one side of assorted short 
items, including a Hungarian Rhapsody and 
the familiar Liebestraum, and the second side 
devoted to the Liszt piano arrangements of 
Paganini Etudes, including his variations on 
the famous tune also used by Brahms and 
Rachmaninoff.) 

Schumann: Piano Concerto in A Minor. 
Van Cliburn; Chicago Symphony, Reiner. 

RCA Victor LSC 2455 stereo 
The music critic of the Chicago Tribune 

thought this was pretty fine, in its "live" 
performance in Chicago ; in its recorded form, 
at least, I find it's not very fine at all. Don't 
like it much. 

True, Cliburn has generally a right disposi- 
tion for such music-but it takes much more 
than a mere suitability for the job to bring. 
out what's in Schumann -who is surely the 
most difficult of the Romantics to project con- 
vincingly today. It takes, in effect, what Cli- 
burn does not now bave, a supremely experi- 
enced sense of Romantic drama, of phrasing 
and rubato, that tricky hesitation that makes 
or breaks a Romantic performance. Somehow, 
I keep feeling that Cliburn is counting time, 
not strictly, but as though inserting irregu- 
larities by rote. It isn't masterfully spon- 
taneous, it doesn't carry poetic conviction and 
it doesn't jibe with Reiner's playing either. 

Reiner, for his part, somehow manages to 
make this into another of his warhorse read- 
ings, done in the Reiner warhorse manner, 
which is to say with a certain impatience 
and irritability, as though to get it over with. 
His lack of poetry is prickly and hard, where 
Cliburn's is soft and unformed. Not a happy 

combination-they don't even get their timing 
right in chord afer chord that ought to coin- 
cide. 

For all of RCA's impressively clean etereo, 
and in spite of a first rate orchestra and a 
fine piano, the piece comes off badly, Schu- 
mann's personalized idiom seems repetitive 
and even banal. It shouldn't. 

Schumann: Piano Concerto in A Minor; 
Introduction and Allegro appasionato, 
Op. 92; Novelette in F, Toccata in C. 
Svjatoslav Richter; Warsaw Notional 
Philharmonic, Rowicki. 

Deutsche Gramm. 138 077 stereo 

Here is the sort of competition, from afar, 
that points up the domestic policies of our 
own record companies in respect to standard 
repertory -for though this record's sound is 
duller than RCA's, the orchestra is much less 
competent, the piano is not brilliant, its 
strings aren't even carefully in tune, I found 
this performance of the Schumann Concerto 
by the new Russian piano sensation astonish- 
ingly more alive and interesting than that by 
Cliburn and Reiner for RCA. It takes more 
than outward spit and polish to make fine 
Schumann, whether musically or technically. 

It's simple enough. First, Richter -who will 
be coming to the U.S. soon and may be next 
season's big sensation -has a masterful way 
with the music. In the most unobtrusive man- 
ner he puts into it the very strengths that 
Cliburn lacks -his melodies really sing, with 
poetry, with melodic tension, with intuitively 
right shaping and balance. And second, the 
strange orchestra from Poland and its Polish 
conductor are with their pianist every step 
of the way. It's a fine collaboration in musical 
terms, even if the stereo impact is low and 
the mikes pick up too much piano and not 
enough orchestra. 

There are dividends, too, especially the quite 
lovely concerto fragment in the form of an 
Introduction and a passionate Allegro, a piece 
that is fresh and new in its own right. Two 
solo plano pieces manage to find room on the 
record, too -altogether a musical bargain. 

Grieg: Piano Concerto in A Minor. 
Liszt: Piano Concerto #1. Rubinstein; 
RCA Victor Symphony, Wallenstein. 

RCA Victor LSC 2429 stereo 

-Might as well lay on the axe here too, 
while I'm at it. This one, too, seems to me to 
be an excellent example of warhorse perform- 
ance, musically full of fustian, technically 
superb in its big sound, but nevertheless tired 
and un -fresh in far too much of the music. 

Rubinstein's solo plano recordings of 
slightly less -than- standard repertory have 
lately been really excellent, displaying his best 
and most sagacious musical abilities. But 
here, in a piece that he must have played 
hundreds of times, he reverts to the old 
trouper. The Grieg just sags, in spite of all 
efforts to keep it alive and puffing. Sounds 
merely tedious and utterly dated, which It 
surely is if you play It this way. It needs a 
rest, as far as these performers are con- 
cerned. The Liszt "Triangle," with more 
scintillation and less length, comes out fairly 
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*DIRECTIONALITY ...maximum directionality, 
separation and presence!" 

L 
JAll HISTORY IN THE MAKING! 

D STEREO, aFMOMMV 

LOUIE iiiitges 
OF DIXIMAND : AFLP 1924 

AFSD 5924 

AUDIO FIDELITY 

MASTERPIECES OF STEREOPHONIC RECORDING 

LOUIS and the DUKES OF DIXIELAND 
A record business first on Audio Fidelity Records 
joins LOUIS "SATCHMO" ARMSTRONG with the 
incomparable DUKES! Outstanding, hardly suf- 
fices to describe their inspirational treatment of: 
"Bourbon Street Parade ", "Washington & Lee 
Swing ", "Just A Closer Walk With Thee ", "Sweet 
Georgia Brown ", "Dixie ", "That's A Plenty ", 
"Limehouse Blues ", "South ", "New Orleans ", 
"Sheik of Araby ", "Avalon" and "Wolverine 
Blues ". 

* YOU'LL 

HEAR 
THE STEREOPHONIC 
SEPARATION ON 
AUDIO FIDELITY RECORDS 

AFLP 1928 

AFSD 5928 

PIANO 1.11011111 
h. 

DUKES OF 

PIANO RAGTIME .. . 

' DUKES OF DIXIELAND. New Orleans 
storyville ... high steppin' music 

with the plunking piano, whompin' 
tuba and sliding trombones. Selec- 

tions include: "Tiger Rag," "Original 
Dixieland One Step," and "Kansas 
City Stomp." 

AUDIO SEPTEMBER, 1960 

DANCES of PORT SAID -VOL. 5... 
Provocative, authentic music of the Middle East. 
Selections by MOHAMMED EL- BAKKAR describe 
the pungent, bustling, Port Said bazaar by day and 
the seething human panorama of the Djema'a 
el -Fna by night in all their fascinating turbulence. 
Reeds, bells, cymbals, strings, with varied native 
percussion devices, weave visions of sensuous 
harem dance rituals and the ancient slave mart 
in rhythmic, exciting melody. 

For complete catalog, technical information, on 
monaural and stereo records and tapes write: 

Dept. A9 

AUDIO FIDELITY, INC. 
770 Eleventh Ave. 
New York 19, N. Y. 
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Sonotone's 1960 
census over 

(yes, 10 million) 

cartridges 

Only a few years ago, Sonotone invented the ceramic cartridge...and has 

been setting sales records ever since. And no wonder! Over the years, 

Sonotone has developed its fine cartridge line to the point where today it's 
the standard of the industry. Models available for virtually every type of 
phonograph...used as original equipment by over 70 manufacturers. In 

fact, Sonotone has already sold over 10,000,000 cartridges. You'll hear the 

difference when you change to Sonotone ceramic or new crystal cartridges. 

Sonotone 
ELECTRONIC APPLICATIONS DIVISION. ELMSFORD, N. Y., DEPT. C26 -90. 

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

LEADING MAKERS OF 

. BATTERIES CARTRIDGES SPEAKERS TAPE HEADS MIKES ELECTRONIC TUBES 

well, for Rubinstein is a master of its pyro- 
technics, making them sound easy and off- 
hand, as they should. Takes skill and experi- 
ence; he has both. 

Mr. Wallenstein is again the too -willing pur- 
veyor of musical conventionalities, as he has 
been for other companies. He doesn't get much 
out of this thin -voiced orchestral ensemble. 
whose strings sound particularly weak. 

Tomas Luis de Victoria -Spanish Church 
Music of the 16th Century. Dessoff 
Choirs, Boepple. Fantasy 8035 stereo 

Victoria didn't know it, but he was to 
become in this last century the father of the 
great revival of "early" music, even more 
clearly than Palestrina, whose name had 
always been around on our musical monu- 
ments. Victoria came back into prominence 
with the last of the Romanticists -they are 
still with us, as interpreters -and indeed his 
music was peculiarly "romantic" in its own 
mystically Spanish way. It lent itself mar- 
velously to that slow, inspiring singing that 
swells up and dies away in religious ecstasy. 

That style is an anachronism now ; most 
music of the 16th centry has come down to 
earth for a more realistic, if no less musical 
performance. But Victoria's music was meant 
to sound mystical -far more than Pales - 
trine's. And Victoria was a musical ham of 
the highest sort ; he knew a telling effect and 
he used it whenever he could, again and 
again. He must have wowed them, in his days. 

All this comes upon listening to this big, 
blow -up sound, a large chorus in a perfectly 
huge and resonant space, doing Victoria up 
in full cathedral style. (I was at the re- 
cording session myself -but I hear the re- 
sult through my professional ears, and I 
hear an enormous space though I happen to 
know that it was neither enormous nor re- 
motely cathedral- like!) 

I suspect that, were this any other com- 
poser, there could be some criticism of this 
vast and bulky sound, the slow tempi, the 
mammoth expenses of choral tone. But in 
Victoria the music asks for it and can take 
it remarkably well. 

The largest item is the Requiem Mass, 
rather long and unwieldy here, some of the 
sections on the tired side and occasionally a 
bit flat in the upper parts, the frequent 
Gregorian chant (solo voices) not always in 
tune with neighboring music due to the edit- 
Dug together of sections made at different 
times. Two short motets are livelier for the 
record listener-0 Magnum Mysterium being 
virtually the patriarch of all well known 16th 
century works of this sort. The medium -long 
Magnificat, for dispersed choral groups, is 
lively and interesting in stereo effect, in 
twelve voice- parts. 

As a member of Dessoff's board of directors 
I am currently urging the chorus to record 
with a smaller group ; but in the case of 
Victoria the full chorus is acceptable as a 
specialty. A very impressive sound in its 
best moments. 

Offenbach in America, Boston Pops Orch., 
Fiedler. 

RCA Victor LSC 1990 stereo 

Interesting. This recording was issued in 
mono form 'way back in early 1956 -it prob- 
ably dates, then, from 1955. This stereo ver- 
sion appears to be the original, made at the 
time, one of RCA's pioneer big -stereo experi- 
ments on two -track tape. Shows how a solid 
and forward -looking recording policy can pay 
off. Now if only Toscanini. , 

The stereo sound does, indeed, have a 
familiar ring to me : that big, overly -wide 
separation, spread 'way out, with a sort of 
vagueness (if not an actual hole) in the 
middle, the sound that so wowed us all in 
the early demonstrations. It still sounds good, 
if like an orchestra in Madison Square Gar- 
den. But newer stereo is much more predse 
in spatial location, with a better middle sense 
and, all in all, a more natural and simple 
effect. 

P.S. Aha ! I Just proved that this is, in 
fact, the 1955 recording. The clarinet in one 
solo passage makes a slight break, a hiccup. 
It appears in both the 1955 mono and 1960 
stereo versions, 
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2. Stereo Operatics 
Mozart: Don Giovanni. Fischer -Dieskau, 
Kohn, Kreppel, Jurinac, Laefliger, Stader, 
Sardi, Seefried; Berlin Radio Symphony, 
RIAS Chamber Choir, Fricsay. 
Deutsche Grammophon DGSO 7302 (3) 
stereo 

This is a fine example of imaginative stereo 
miking, making use of un- stage -like close -up 
vocal recording to heighten the musical drama 
in its stereo form. 

In addition, it is a mostly high -ranking per- 
formance of the opera, faithful to the tradi- 
tion, vigorous and sincere in the acting and 
singing though the approach is somewhat 
softer and more serious than some of the 
more sparkling performances of the past. 
Fischer -Dieskau and Karl Kohn make a good 
pair of rogues, the Don and his servant Le- 
porello; the others fall into their familiar 
attitudes, the coy peasant girl and swain, the 
jilted virago, the ever -so- virtuous pair of 
lovers (Anna and Ottavio) and the rest. John 
Brownlee, one of the greatest 20th century 
Dons, writes an amusing personal account of 
the role in the fine accompanying booklet, 
which has other good material plus the usual 
libretto in Italian and English. 

Here, the close -up stereo miking of the solo 

voices is especially useful In two ways. First, 
it keeps the fast -moving action sharp and 
clear ; distinguishing, for instance, between 
the two baritone rogues, the Don and his 
servant and accomplice, Leporello, who hold 
endless high- speed, half- confidential conversa- 
tions at close range, often almost whispered. 
One of them is on the right, the other to the 
left, and thus all that happens is clear enough 
-you can tell them apart. So too, with other 
pairs of singers, with trios and with pairs of 
pairs; judicious separation makes their musi- 
cal and dramatic roles clear. 

Secondly, the grand Mozartean finales, 
where many characters sing together -six 
or so at a time -are made immeasurably more 
effective and easier to follow, amid all the 
cross -talk of different texts, by the stereo 
spread from right to left. In standard mono 
recording these multi -voiced finales are a 
jumble, the voices super -imposed on top of 
one another. Separation does much to restore 
the original musical effect. 

A big stereo principle emerges from re- 
cordings such as this, namely, that whereas 
spatial separation is wonderfully effective in 
recorded opera, spatial motion is something 
else again, resulting more often than not in 
chaos or, worse, false and unexpected effects 
that can be ludicrous. There is no aesthetic 
value to the seeming spectacle of a dignified 

singer swimming sedately through the air 
towards you-or crawling grotesquely on bis 
belly along the floor ! 

Remember that the stereo "stage" is at 
best only seven or eight feet wide as you 
hear it, in the area where the singers do their 
work. Only the most obvious and exaggerated 
stereo motions, then, can carry conviction and 
aid the operatic drama and music. They 
thus must be deliberately false to begin with, 
if they are to create an illusion of natural- 
ness. 

Distrust all record -company claims that so- 
and-so opera's normal stage movements are 
re- created in a stereo recording! It doesn't 
work; and it never will, except by gross 
simplification and plenty of illusion. 

Renata Tebaldi- Operatic Arias. Orch. of 
Accademia di Santa Cecilia, Rome, vari- 
ous conductors. 

London OS 25120 stereo 
You'll find the famed Tebaldi in many a 

full -length operatic recording, but this single 
disc gives all of us a good chance to size her 
up in concentrated form. She is the reigning 
queen of Italian opera in most fans' estima- 
tion. 

For those of us who are not regular patrons 
of the Met, Tebaldi shows up here as a ster- 

This is probably the last man who will ever see 
the inside of your KLH speaker system. 

IU.H RESEARCH AND DEVELOPMENT CORPORATION 

30 CROSS STREET. CAMBRIDGE L. MASSACHUSETTS 

Descriptive literature, with the name of 
pour nearest franchised KLH dealer, 
is available on request. 
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12th ANNUAL 

CONVENTION AND EXHIBITS 

OF THE 

AUDIO 

ENGINEERING 

SOCIETY 

Showing Professional Audio Equipment for Studio 

and Laboratory 

OCTOBER 11 THROUGH 14 

AT THE HOTEL NEW YORKER, 34TH STREET AND 

EIGHTH AVENUE, NEW YORK CITY, NEW YORK 

EIGHTY -THREE PAPERS Psychoacoustical Engi- 

neering Speech Analysis, Synthesis and Compres- 

sion Music and Electronics Speech Input Com- 

ponents and Systems Loudspeakers Amplifiers 
Disc Recording and Reproducing Magnetic 

Tape Recording and Reproducing Architectural 
Acoustics and Electronics Stereophonics Audio 
Applications Measurements and Standards 

SESSIONS: Tuesday through Friday, 9:00 a.m., 1:30 and 7:30 p.m. 

(except Tuesday, 9:30 a.m.). Annual Award Banquet, Thursday, 6:00 p.m. 

EXHIBITION: Tuesday through Friday, noon to 6:45 p.m. (except 

Thursday to 5:00 p.m.). 

Program available from 

AUDIO ENGINEERING SOCIETY 
Post Office Box 12, Old Chelsea Station, New York 11, New York 
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ling singer, of impeccable sureness in the pres- 
ent -day style of opera performance and notably 
with a long- breathed sense of phrasing that 
makes her the envy of almost any singer you 
can name. Such breath control ! Such confi- 
dence! And, of course, a fine sense of the 
somewhat special Italian dramatics, never too 
much, never too little. 

In comparison with the great voices of the 
past, Tebaldi's is typically modern, which 
means to my ear that it has a whiter, less 
brilliant sound than the great ladies of the 
turn of the century, a slower, less regular 
vibrato, considerably less flexibility in fast 
passages, a greater restraint in the use of 
varying tone colors and in sheer, all -out phys- 
ical drama. The older singers weren't afraid 
of real gusty chest tones, of sighs, breaks, 
shrieks (always on pitch); but that was an- 
other age. 

Gluck: Der Betrogene Kadi (Comic 
opera). Soloists, Camerata Academics 
des Salzburger Mozarteums, Paumgart- 
ner. Epic BC 1062 stereo 

The outside of this record is a real budget 
Job, minus description of the opera and even 
minus the soloists' nines (they are on the 
record) -but an all- important item is present, 
anyhow, the complete text in German and 
English ; it runs economically onto the two 
sides of the inner paper liner. I took me to 
the nearest dictionary to find out more, and 
herewith -oblige. 

This was originally a comic opera with 
French text, the then -current rage, though it 
was performed at Schoenbrunn castle (the 
Versailles of Austria) for the Viennese court. 
Gluck's more famous and later French operas 
were composed for Paris itself, where one of 
the Austrian princesses, Marie Antoinette, had 
gone as the wife of the Dauphin, soon to be 
Louis XVI. Gluck was German, not French 
(born near what is now Czechoslovakia, lived 
much of his life in Vienna) but in the fashion 
of the day he wrote his serious operas iu 
Italian and, later, in French. 

Now -the opera itself. You'll find it quite 
a delightful short bit, the usual 18th century 
funny story of the Turkish harem, though 
here the plot concerns a "Kadi"-some species 
of potentate, I suppose -who lusts for wife 
No. 2 in the face of bis furious No. 1, and is 
tricked into falling for an odious gal by a 
bit of hocus -pocus with Turkish veils. It's 
all over in no time, and he returns good - 
naturedly to wife No. 1, who shrugs her 
shoulders philosophically. 

What interests me-and will you -is the 
music, and its style. Maybe it was composed 
to a French text, in supposed French opera - 
comique style, but what we hear today is a 
clear foretaste of the Beethoven-Weber Ro- 
montic opera, by- passing Mozart entirely. The 
German words, even though not the original, 
tend to emphasize this interesting musical 
similarity. Note that the date here is 'way 
back, 1761 ; Mozart at that point was just 
five years old -yet this suggests Beethoven ! 

If you know "Fidelio" (and any of the Weber 
operas, too), you'll find surprising resem- 
blances in the more serious arias here, in the 
simplicity of the melodies, the clear, slow 
pacing, so unlike Mozart. 

Also, of course, there are solid touches of 
Gluck himself, as of his later and much bigger 
operas in French, "Alceste," the French ver- 
sion of "Orpheus" and so on. 

Nice little performance here, lively and 
well sung -well acted, too, in the German 
dialog, which may serve you as a good Ger- 
man lesson. Only anomaly is the stereo sound 
of the spoken dialog, which is produced in 
the seine big liveness as the music and ac- 
cordingly seems to take place in some vast 
and murky dungeon ! That's one of the haz- 
ards of stereo and hi -ti. 

3. Nocturnes and Battles 
Mozart: Notturno in D for 4 Orchestras, 
K. 286; Serenata Notturna in D, K. 239; 
Overture to "Lucio Silla," Interludes from 
"Thamos," K. 345. London Symphony, 
Maag. London CS 6133 stereo 

Here's one of the nicest collections of odd 
Mozart to come out in a long while. It has 
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unexpected musical values, imaginative play- 
ing and perceptive use of stereo technique. 

Side 1 has the stereo stunt stuff, out of the 
vast supply of small -scale entertainment music 
by the composer. One piece calls for four 
small orchestras, the other for a solo group 
contrasted with an orchestral group ripieno 
of strings and drums. 

In the first, the four orchestras actually 
comprise three "echoes" for one main orches- 
tra. The four groups are neatly placed in 
stereo for a three -dimensional -not a two - 
dimensional -effect ; the main group is In 
front, the first "echo" behind and to the right. 
the second a bit further behind and off to the 
left and the last "echo" still further back but 
on the right again. Since the entire function 
of these rearward orchestras is to repeat the 
end of what the front group has to say in 
each phrase -each repeat shorter than the 
previous one -the result here is unexpectedly 
charming and all that the playful Mozart 
could have wanted. How easy it was for this 
master to turn out disarmingly simple echoes, 
overlapping, yet without clashes in the har- 
mony ! It sounds easy, anyhow -it's just a 
nice little Mozartean suite, ending with a 
minuet and trio ; but everything gets the in- 
genious echo treatment. 

As for the Serenata Notturna, the Night 
Serenade. It gets a similarly imaginative por- 
trayal of its own special space -challenge. In 
this one, the contrast is between the small 
solo group of four string players (including 
double bass) and the larger orchestra of 
strings and drums and stuff. You'll quickly 
find that the small group plays a game bere- 
ft produces a highly sophisticated sound. 
whereas the larger group is obviously intended 
as a bunch of musical peasants and confines 
itself to loud and platitudinous comment on 
the small group's playing, with much whang- 
Ing of kettledrums. 

It's an amusing contrast and London bas 
made the best of it by putting the small 
group up forward, center. The large group 
surrounds it in the rear and to both aides 
for a pompously big effect, like an instru- 
mental chorus. Excellent, and the piece hasn't 
been done as well before. 

The second side of the record contains 
wonderful and serious music of symphonic 
proportions. The brief and early overture for 
Lucio Silla (aged 16) is soon over, but 
Thamos turns out to be top -drawer mature 
Mozart of unusual seriousness and expressly - 
ity, in the manner of the arresting statue 
music of Don Giovanni or the more solemn 
parts of The Magic Flute and the Masonic 
music. Remarkable, since we practically never 
get to hear these incidental items. 

Altogether a most worthwhile and memor- 
able Mozart record. 

Britten: Nocturne, for Tenor and Orches- 
tra; Four Sea Interludes and Passacaglia 
(Peter Grimes). Peter Pears; London Sym- 
phony, Royal Opera House Orch., Brit- 
ten. London CS 6179 stereo 

The Sea Interludes and Paseacagia are 
filler items here, taken out of the recent com- 
plete "Peter Grimes" recording. What is really 
interesting (since the Interludes have been 
beard over and over again before) is the Noe- 
turn, as sung by the Britten specialist, Peter 
Pears. It Is a kind of exalted recent sequel 
to one of Britten's finest earlier pieces, the 
Serenade for Tenor and Horn with orchestra, 
and like that work is a series of settings of 
various English poems from authors well dis- 
tributed In time. 

Unfortunately, this splendid performance Is 
dismally marred by London's short -sighted 
packaging -not a single word of the texts is 
included and the long explanatory notes in- 
credibly omit even their very titles and au- 
thors! Nor does the record itself help; the 
movements are cut continuously without band 
separations and without titles. 

Pending some better information on what 
goes on here, I can only say that there are 
fascinating sounds in the work, fine singing, 
highly dramatic orchestration and some in- 
teresting elaborations of the Britten technique -at the beginning, the music is less tonal 
than any of his I remember bearing. 

(Continued on page 7$) 
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u<ct4 DYNAKIT 
voa 6arVtrtlre 

y,ou kule t.ite BEST! 

Stereo 70- $99.95 kit, $129.95 assembled, including cover 

The DYNAKIT STEREO 70 is in a class by itself among high 
quality stereo power amplifiers, and no others can approach 
its unique combination of quality, reliability, simplicity and 
sheer listening pleasure for the discriminating audio buyer. 

BEST IN EVERY 
Whether you purchase a kit, or pre- 
fer a factory wired and tested 
STEREO 70, you can be sure per- 
formance specifications will be met 
or exceeded in all respects. The basic 
DYNAKIT amplifier circuit, utiliz- 
ing DYNACO's patented output 
transformers (worth one -half the 
cost of the kit) and other top quality 
components, yield an amplifier of 
uncompromised performance. 

The two 35 watt amplifiers provide 
sufficient power for any need, in a 
compact, attractive package which 
you can assemble in one enjoyable 
evening. DYNAKIT's heavy duty 
pre -assembled etched circuits save 
you more than 2/3 of the effort, and 
provide an added measure of relia- 
bility for years to come. Detailed 
step -by -step instructions and large 
pictorial diagrams enable the kit 
builder to construct this amplifier 
with complete confidence even 
without previous experience. 

It is not necessary to spend a lot of 
money to have the best sound avail- 
able. DYNAKITS are designed to 
be the finest and to be used by those 
who are not satisfied with less than 
the best. The ultimate economy lies 
in sustained performance of equip- 
ment whose quality makes changes 
needless. We invite you to visit your 
high fidelity dealer and compare the 
DYNAKITS with the most expen- 
sive alternatives. Send us a postcard 
for complete specifications. 

WAY 
* Finest Performance 

35 watts continuous (80 watts peak) each chan- 
nel at less than 1% distortion. Frequency re- 
sponse ± 0.5 db from 10 cps to 40 KC. Power 
response within 1 db of 35 watts without ex- 
ceeding 1% distortion. Hum and noise more 
than 90 db below 35 watts (below audiblity) 
due to choke filtered power supply. Superior 
square wave performance at any test fre- 
quency demonstrates its outstanding transient 
response and unconditional stability under any 
load. Perfect results are obtained with any 
dynamic or electrostatic loudspeaker. 1.3 volt 
sensitivity enables use with any preamplifier. 
Close tolerance components provide accurate 
stereo balance. 

* Most Conservative Operation 
Output tubes operated at only 65% of capacity 
and filter capacitors at less than 85% of rated 
voltage. Highly efficient operation allows cooler 
running. Traditional DYNAKIT design makes 
possible a one -year guarantee, unique in the 
kit field, and seldom found on the most expen- 
sive amplifiers. In the words of one reviewer: 

"This amplifier's components are operated more 
conservatively than those in any other com- 
mercial amplifier we have tested ... Its power 
and distortion ratings are completely conserva- 
tive. Its listening quality is unsurpassed." - 
H.H. Lab Report, High Fidelity Magazine, 
December 1959. 

* Highest Quality Components 
Matched EL34 output tubes, XXXP etched circuit 
boards, highest quality plastic molded capaci- 
tors and all premium grade resistors assure 
utmost reliability. Critical components are pre - 
assembled on the etched circuit board. Heavy 
plated 18 gouge bright nickel steel chassis for 
unparalleled structural rigidity. The cover, which 
is included, is finished in abrasion -resistant 
charcoal brown baked vinyl. 

* Patented Dynaco Circuit 
The DYNACO -developed pentode- triode phase - 
inverter- driver and advanced -design feedback 
output stage minimize the number of phase - 
shifting stages, providing improved overload 
and stability characteristics by virture of its 
implicit simplicity. Fewer stages mean lower 
distortion. Exclusive Dyna Biaset eliminates 
need for critical adjustments. 

DYNACO, INC., 3916 POWELTON AVENUE, PHILA. 4, PA. 
CABLE ADDRESS DYNACO, PHILA. 
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akd'a,t fiat, 
CHARLES A. ROBERTSON 

STEREO 
Louis Armstrong: Louie And The Dukes 
Of Dixieland Audio Fidelity AFSD5924 

With all obstacles finally rolled out of the 
way, the Dukes of Dixieland fulfill one of their 
fondest ambitions and march valiantly down 
the street behind Louis Armstrong. Actually, 
this is the second time they have paraded to- 
gether, but the previous recording appears 
destined to remain in limbo indefinitely. Al- 
though the trumpeter's tone might seem dy- 
namic and powerful enough to remove any 
obstruction, obtaining clearance for tunes 
selected at the first session proved to be too 
much. A wait of five years, plus a little bit of 
luck, may free them yet, according to Audio 
Fidelity's indomitable Sidney Frey. 

To look on the sunny side, the preliminary 
baptism of fire and extra rehearsal time un- 
doubtedly helped to bring about the fine temper 
of the later meeting held at New York's Web- 
ster Hall. It could be that the impasse also 
prompted Louis to a stunning series of im- 
provisations on Wolverine Blues, as though 
to prove the folly of placing restraining labels 
and titles on jazz. He needs no encouragement 
to take liberties with a set of lyrics, however, 
and his vocals proceed with customary aban- 
don. Somehow his claims of forgetting words 
seem suspect by now, but it does serve as a 
good excuse to make pop material sound like 
New Orleans. Avalon, for instance, is trans- 
ported straight to the Gulf of Mexico. 

Some of the best blues singers go down in 
defeat when forced to work with Tin Pan 
Alley tunes. Louis always manages to rewrite 
them as he goes along. With Snooks Eaglin, 
the blind New Orleans street singer, he shares 
the ability to reshape battered tunes into 
something fresh and authentic. When the oc- 
casion arises, as on Sheik Of Araby, be 
matches both the sharp satire of Billie Holi- 
day and the robust humor of Fats Waller. But 
once Louis sinks his teeth into songs he thor- 
oughly enjoys, such as the succulent New 
Orleans, and South, the aroma of home cook- 
ing fills the air. A vocal joust with Frank 
Assunto lifts his spirits even higher during 
Bourbon Street Parade, and his magnificent 
best pours forth on Just A Closer Walk With 
Thee. 

Aside from being expansive hosts, the Dukes 
add support to the contention that Armstrong 
should depart from his regular routine more 
often. Papa Jac Assunto and his son Fred 
join forces on trombone to head the welcom- 
ing committee, but son Frank does the most 
to make his guest feel at home. As well as be- 
ing a ready vocal foil, he gives Louis effective 
trumpet support, both in torrid chases and 
muted backgrounds. Jack Fuller, a new mem- 
ber who gained experience during five years 
spent with Jack Teagarden, is well versed in 
the traditional liquid tone and soaring lines 
of New Orleans clarinet style. Pianist Stanley 
Mendelsohn introduces Sweet Georgia Brown. 
Rich Matteson plays helicon, which provides 
the sonic treats of a tuba while moving with 
much greater rhythmic agility. Given this im- 
petus and the swinging drive of Mo Mahoney, 
a recent arrival on drums, the Dukes step off 
to a lively beat. 

732 The Parkway, Mamaroneck, N.Y. 
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When Armstrong performed for this label 
with his own group, the full impact of his 
trumpet playing was preserved intact for the 
first time. If anything, his tone appears to 
be even more brilliant and pure in this in- 
stance. Contributing factors are the spacious- 
ness of the marching numbers and the deep, 
fullsome bass on That's A'Pterity and Lime - 
house Blues. The rich vibrato of his low reg- 
ister resembles the purr of a sleeping tiger 
and is wholly unmarred by distortion. 

Several attempts to record New Orleans 
bands out -of- doors, either in the search for 
realism or due to difficulties in obtaining 
studio space, all have resulted in sound of 
poor quality however high the emotive con- 
tent. By way of Contrast, stereo placement in 
this case conveys the impression of an open 
expanse, despite the absence of ping -pong ef- 
fects, while studio conditions ensure no fre- 
quency losses. Or to cite the views expressed 
by Mr. Frey, "I like a broad panorama of 
sound so that each of the musicians is placed 
-and heard -according to where he'd actually 
be standing in a performance. Also, we record 
with very little reverberation. There's already 
enough in the room. And we get all the pres- 
ence, intimacy, and warmth of sound we can 
so that the listener can identify himself with 
what's going on." 

A good deal of the spaciousness extends to 
the monophonic version, and the band setup 
is outlined on the liner. Perhaps someday 
Joe Glaser will feel a twinge of conscience 
and permit Louis to record with an augmented 
Eureka Brass Band under similar circum- 
stances. 

Mahalia Jackson: Come On Children, 
Let's Sing Columbia CS8225 
Brother John Sellers: Baptist Shouts And 
Gospel Songs Monitor MFS335 

The leading light among gospel singers and 
one of her proteges demonstrate here many 
of the factors which make their chosen field 
a vital and moving force in American music 
today. As few audio fans are unaware of 
Mahalia Jackson's artistry and powerful voice, 
she needs no introduction, but the material 
programed is likely to be a new experience 
to most. The majority of the songs are of 
recent gospel origin and only two seem suited 
to secular fancy. One being the lively title 
tune, while the other is Brown Baby, a touch- 
ing lullaby of universal proportions. The re- 
mainder permit the singer to affirm her faith 
once again, and the listener can only marvel 
at the sense of dedication which transforms 
each line of verse. The Falls -Wells ensemble, 
her staunch accompanying group, is arrayed 
in faultless stereo. 

John Sellers spent boyhood years singing In 
churches and earned a featured billing as 
"Little Brother John" before reaching his 
teens. He toured with Mahalia Jackson and 
then went out on his own as a soloist at the 
age of seventeen. All of his previous LP's 
emphasize blues and folk songs, although the 
gospel sound is always evident. This time only 
the works he does best are heard, and his most 
satisfactory performance is the result. Thomas 
A. Dorsey, a prolific composer of gospel songs, 
contributes to the liner notes and also is 

credited with Precious Lord, Coming Back 
Home, and Wooden Church On The Hilt. Sell- 
ers is the arranger of several older tunes, and 
blues collectors may remark the similarity 
between I Had A Dream, and Big Bill 
Broonzy's Just A. Dream. In the stereo setting 
engineered by Dave Hancock, the organ play- 
ing of Ernest Hayes balances the piano of 
Herman Stevens. The guitarist is Mickey 
Baker, while Haywood Henry's flute inter- 
ludes make that instrument sound as though 
it belongs. He deserves an invitation to use it 
on a jazz date. 

Katie Lee: Life Is Just A Bed Of Neuroses 
RCA Victor LSP2214 

After a session with the reigning purveyors 
of sick humor, a quick and reliable remedy is 
Katie Lee's healthy dissection of the language 
of psychiatry. The material was prepared by 
a grim body of writers, all showing signs of 
having rested on the bed of neuroses known 
as an analyst's couch. Each is peculiarly fitted 
to describe some specific problem and dispose 
of it according to Jung or Freud. Musical 
antidotes for such items as Case History, Men- 
ial Blocks, and The Insecure Tango are 
dreamed up by Ray Martin, who also conducts 
a roving band driven mad from wondering 
whether to ping or to gong in stereo. A guitar - 
picking life as a practicing folksinger has re- 
moved the last of Miss Lee's inhibitions, and 
she ends it all with a hearty Get Well March. 

Duke Ellington: Blues In Orbit 
Columbia CS8241 

Despite. extensive changes going on in the 
orchestra, Duke Ellington's busy schedule con- 
tinues unabated, and this midnight session 
took place last December in the midst of the 
reorganization process. It affords the always 
rewarding opportunity of witnessing the lead- 
er's creative powers at work on new men and 
ideas. One of his many qualities Is the faculty 
to discern the best in a musician and use it 
to enrich orchestral textures. Certainly 
Matthew Gee has never been employed more 
advantageously than on baritone horn in The 
Swingers Get The Blues Too. A temporary re- 
placement, he also plays open trombone solos 
on C Jam Blues and The Swinger's Jump. 
Booty Wood, another newcomer in the section, 
handles muted assignments and manipulates 
a plunger in ducal fashion on Sweet And Pun- 
gent. Jimmy Johnson, whose drum battles 
with Sam Woodyard were a feature of last 
season's festival season, carries on alone and 
finishes off his first entire LP with the band, 
driving it along splendidly. 

Veteran members, of course, only need be 
let loose on the blues to exercise initiative. 
Johnny Hodges turns from rhapsodizing to 
match Jimmy Hamilton in furious forays. 
Ray Nance Is the lone trumpeter, although 
reed and trombone sections for the most part 
are complete, and extends himself fully to 
meet all demands. Among the stereo treats is 
Ellington snapping his fingers as the sole ac- 
companiment to Harry Carney's bass clarinet 
on Blues In Blueprint. As the Duke Is still 
trying out new men and ideas, it is too early 
to determine how this effort will rate In the 
new order, historically speaking. It does as- 
sess high on the current market. 

Bud Shank Plays Tenor Pacific Jazz 4 
Charlie Barnet: Jazz Oasis 

Capitol ST1403 

A pair of triple- threat reedmen are heard 
treating standards with respect for the melody 
and little regard for the current bard school 
of playing. Bud Shank is best known for his 
work on alto sax and flute, possibly because 
a goodly number of West Coast tenor players 
espouse a similar style, while the supply of 
experts on the other two instruments is 
limited. The chance to test accumulated ideas 
without interference from section mates or 
arrangers occurs on this LP. For the first time 
Shank confines himself entirely to tenor sax, 
leisurely applying polish to such tunes as 
Thou Stoett, I Never Knew, Blue Lou, and 
particularly Body And Soul. Claude William- 
son is the excellent conversationalist on piano, 
while Don Prell, bass, and drummer Chuck 
Flores complete the quartet. 

Charlie Barnet is spending most of his time 
out California way, where he still etches a 
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lyric line with the warmth of Johnny Hodges 
and has lost none of his capacity to swing. 
About all the liner tells about the on- the -spot 
recording is that it was done on the spur of 
moment at a Palm Springs club. The three 
members of the rhythm section are unidenti- 
fied, and Barnet almost disappears behind the 
palms himself. No mention is made of the fact 
that be switches from tenor to alto and oc- 
casionally to soprano sax, which he plays 
with the intonation and some of the vibrato 
of Sidney Bechet. But there is an accurate 
stereo picture of a typical night in a pleasant 
club, with the dancers enjoying themselves, 
and Barnet running through his own Let The 
Good Times Roll, It's Only A Paper Moon, and 
Charlie's Blues. 

Larry Clinton: My Million Sellers 
Everest SDBR1096 

The New Glenn Miller Orchestra: Dance, 
Anyone? RCA Victor LSP2193 

The name bands of the swing era continue 
to enchant the dancing public with distinctive sounds, and here are two of the best. Larry 
Clinton dusts off the old original arrange- ments, fattens them a bit for today's stereo market, and distributes the parts to a seven- 
teen -piece studio band. His most popular hits are revived, namely the adaptations from the classics My Reverie, Our Love, and Martha. His special talent was voicing originals and arrangements so that they could be played by either swing or dance bands. Leaders of un- swinging bands could always whip up a sem- blance of the real thing on Dipsy Doodle, 
Johnson Rag, and Study In Brown. The pres- 
ent band cornes closer to swinging than most recreations, even though it must yield to a vocal group on Satan Takes A Holiday, and Shadrack. 

Ray McKinley remains determined to keep the Glenn Miller legend alive and growing. 
Under his leadership, the band renews older 
numbers and adds new arrangements by Dean Kincaide and Joe Cribari. Among the revivals 
are Bill Finnegan's settings of Adios, Sunrise Serenade, and Along The Santa Fe Trail. The program holds to medium tempos for dancing, 
until McKinley takes the center of the stereo stage for drum solos on Booniihot and Howdy Friends. 

Jackie Cain and Roy Kral: Sweet And 
Low Down Columbia CS8260 
Poll Winners Three! 

Contemporary 57576 
The shining star throughout both these albums is Barney Kessel, the bespectacled 

llollywood guitarist. Among the first to suc- 
cessfully integrate vocal sounds with instru- mental in jazz, Jackie Cain and Roy Kral 
attracted a large following and their influence 
can be discerned in a wide assortment of later 
groups. Their arrangements are their own, 
worked out by Roy at the piano, and need 
bow to no other recorded performance for 
ingenuity and swing. Solos are created from 
a thorough knowledge of jazz and not copied 
from outstanding choruses originated by some- 
one else. In addition to the title tune, two 
other Gershwin songs are included, along with 
such favorites as Chicago, Mountain. Greenery, 
and Experiment. New pieces are Roy's Wingin' 
With The Wind and Fun Life, from "The 
Nervous Set." Old married hands as they are, 
the Krals have never sounded so well before - 
one reason being Kessel's presence in the ac- 
companying quintet, and another that stereo 
is just the medium to make them feel at home. 

The motive for singling out Kessel rather 
than Shelly Manne or Ray Brown is his au- 
thorship of quotable liner notes, in which he 
sums up the album and fellow poll winners 
briefly : "Ray's the best bass player in the 
world. He's got everything -tone, time, choice 
of notes. I'm afraid we take him for granted, 
the way we do Shelly. Besides being a good 
drummer, Shelly listens to what other people 
are playing." As this is the third successive 
victory LP, Contemporary also takes the event 
for granted, recording the trio before the an- 
nual results are announced. But there is noth- 
ing cut and dried about the three originals, or 
the work on such tunes as Soft Winds, Easy 
Living, and I Hear Music. 
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Mose Allison: Transfiguration Of Hiram 
Brown Columbia C58240 

In switching from the Prestige label, 1llose 
Allison takes the occasion to premiere another 
of the characteristic piano suites which es- 
tablished his reputation. Unlike earlier en- 
deavors telling of a boyhood spent in Missis- 
sippi, the latest saga brings his story down 
to the present day with an entertaining recital 
of comic and tragic episodes. Hiram Brown 
is a naive and barefoot bumpkin before going 
to the big city. There he attains a certain 
amount of sophistication, becomes disillu- 
sioned, and finally undergoes the transfigur- 
ing experience which leads to maturity. 

A brief synopsis such as this makes it all 
seem like so much Horatio Alger, at the ex- 

pense of Allison's ability to sketch a sharp 
musical portrait. He conducts our Itero down 
a dusty country road and through Gotham's 
byways with an apt choice of rhythms, or re- 

veals budding aspirations in a tart vocal. 
Good stereo, bassist- Addison Farmer, and 
drummer Jerry Segal all help smooth the 
journey. Some of the material was composed 
more than ten years ago, but the finishing 
touches were applied only recently. A section 
called The River, with the serene feeling of 

confidence which follows the climax, is a 

powerful piece of writing. 
Just as Allison's suites are a fusion of vari- 

ous styles and periods of jazz, his treatments 
of standard tunes, on the reverse side, adhere 
to no set mold. A provincial twang as distinc- 
tive as that of any folksinger would keep his 
vocals from sounding conventional, regardless 
of intention. It may be sampled on 'Deed I Do 

and Baby, Please Don't Go. But for modern 
and highly charged piano playing, try Love 
For Sale. 

Pepe Romero: Flamenco Fenomenol 
Contemporary S9004 

Flamenco is native to Spain, but the art 
has become so widespread in recent years that 
a new guitar phenomenon may turn up in any 
part of the world. Aged fifteen at the time of 

this recording, Pepe Romero is a student at 
Hollywood High School and began playing the 
guitar when he was a three -year -old in Ma- 

laga, Spain. All of his formal training came 
from his father, a gifted concert artist, but 
the boy also listened to the gypsies around 
his home and soon learned the traditional 
rhythms of Andalucia. The family moved to 

California in 1957, and Pepe now has pupils 
of his own, including several experienced 
studio musicians. Quite possibly they supp lied 
'he extra touch of professional seasoning 
needed to prepare the youthful teacher for 
this exciting debut program. The brilliant 
variations expected of a flamenco performer 
flow from his fingers in an undiminishing 
stream, and the rhythmic pulse is sure and 
swift. Jazz students interested in the art of 

improvisation would do well to listen. The 
only written piece is Noche en Malaga, a 

a composition of his father, Celedonio Romero. 
based on the Malagncna rhythms popularized 
by Lecuona and Albeniz. Roy DuNann's engi- 
neering is close and intimate, and stereo 
brings the guitar right into the living room. 

MONO 
Blues By Lonnie Johnson 

Prestige /Bluesville 1007 

John Lee Hooker Riverside RLP12 -321 

As the attention record companies are cur- 
rently giving blues singers brings more and 
more out of hiding, it is doubtful if the ques- 
tion of which one is "best" will be decided 
for some time to come. One of the latest to be 

rediscovered is Lonnie Johnson, who was 
tracked down at his janitor's job in a Phila- 
delphia hotel and already has a new $500 
electric guitar to show for it. His most valued 
recordings were made for the Okeh label with 
Louis Armstrong and the guitarist Eddie 
Lang, but the most remunerative were his 
own blues hits that sold as many as three 
million copies. After touring England in 1952, 
be drifted into obscurity and finally stopped 
playing. 

A youth of twenty when he left his native 
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New Orleans, he returns to the studios a vet- 
eran of sixty, bringing along a dozen brand 
new blues prepared for the occasion. While 
not strictly in the rural tradition, his blues 
are authentic enough and this first LP barely 
scratches the surface of his vast repertoire. 
Hal Singer, tenor sax, and pianist Claude 
Hopkins lend idiomatic support, along with 
Wendell Marshall, bass, and drummer Bobby 
Donaldson. Prestige's new series is one of the 
few to place blues singers in a proper setting, 
striking, a happy medium between the juke- 
box sound of some companies and the anti- 
septic folk atmosphere of others. 

John Lee Hooker departs from the country 
blues of his first Riverside LP, drawing up 
an urban renewal plan of his own while sing- 
ing of life as it is lived in the big city. He 
even has a timely campaign song in Demo- cratic Man. He also enjoys the dubious dis- tinction of being told on the liner that he 
needs to be "freed from the burden of carrying the full rhythm load." Bassist Sam Jones and drummer Louis Hayes are employel for the 
task, but why the halfway measures? Hooker 
should be either left alone or assisted by an adequate small group. 

Bob Wilber: New Clarinet In Town 
Classic Jazz CJB 

While not precisely a new clarinetist, Bob Wilber bas yet to obtain all the recognition be deserves, so perhaps there are reasonable grounds for the album title. As the liner notes bear his name, they are more accurate than most and soon correct any misconceptions. 
Wilber, who has played clarinet off and on for nearly twenty years, offers the explana- tion that two approaches and settings new to him are being tried out. But detection of the knowledge picked up while an understudy to Benny Goodman for two years is left to the alertness of the listener. It will be quite plain 
to many that his journey to Brussels as a member of Goodman's sax section also in- 
cluded a postgraduate course in clarinet tech- nique. 

Wilber finds other ways to express his gratitude, however, and his choice of Charlie Byrd as a partner recalls the association of Goodman and Charlie Christian, especially on three quintet numbers. The debt is repaid in full on Benny Rides Again, a sparkling tour de force by all concerned. Ellington comes in for attention on Dave Brubeck's The Duke, and his own Upper Manhattan Medical Group. 
The Goodman small groups were most creative when the leader was inspired by men of equal caliber. Wilber enjoys just such company in 
Dave McKenna, piano, George Duvivier, bass, and drummer Bobby Donaldson. 

A. larger ensemble permits Byrd to send re- gards to another guitarist on Django Rein - hardt's Swing 39 and Django. Augmenting the quintet are a string quartet and Tony Mi- randa, French horn, on arrangements by Dean 
Kincaide, which include All Too Soon, Lonely 
Town, and Mel Powell's Clarinade. The writ- 
ing is a good contemporary example of the style pioneered by Willard Robison, who used strings more effectively thirty years ago than most high- priced arrangers for vocalists do today. This album will endure the test of time 
equally well, and Dave Hancock's engineering 
of guitar and strings is superb. 

Horace Parlan: Movin' & Groovin' 
Blue Note 4028 

John Handy: In The Vernacular 
Roulette R52042 

By n coincidence not unlike the one which 
made these two youngsters members of the 
Charlie Mingus Jazz Workshop during the 
same period, the departure times of the first 
flights scheduled on their own brings them 
together once more. Horace Parlan grew up in 
Pittsburgh and studied piano with the same 
teacher as Ahmad Jamal, mainly to strengthen 
a right hand paralyzed by polio. Only two 
fingers and his thumb can be used, requiring 
him to depend a good deal on his good left 
hand. While the technique he has developed 
is unusual, it appears to impose remarkably 
few conditions on the growth of a personal 
style. At this stage, Parlan is too intent on 
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proving his ability to compete with other 
modern pianists. He makes a plea for sim- 
plicity on the liner, but allows his enthusiasm 
to overcome his better judgment in practice. 
Chalk it up to a program consisting mainly 
of standards and a desire to make an im- 
pressive debut. Next time, a few originals may 
help Parlan achieve his own aims and fulfill 
the great promise shown here. 

John Handy, who worked with Randy Wes- 
ton after leaving the Mingus nest, concen- 
trates on originals and immediately makes 
known his individual concepts and capacities 
as an alto saxist. No holds are barred on his 
tussles with basic blues, the spirit of Charlie 
Parker, and Oriental themes, before the relax- 
ing serenade, Dance To The Lady. Also par- 
ticipating are two other Mingus pupils, pianist 
Roland Hanna and the fine new trumpeter 
Dick Williams. The set is opened by I'll Close 
My Eyes, and closed by I'll Never Smile Again. 
Experience in clubs as a leader will season 
Handy, but admirers of his work with Mingus 
will be gratified by his current progress, if 
not by the quality of the recording. 

Red Garland: Red Alone 
Prestige /Moodsville Vol. 3 

Erroll Garner: The One and Only 
Columbia CL1452 

The distinction between a jazz pianist play- 
ing to create a mood or for a crowd gathered 
for cocktails is subtle and depends largely 
upon the hour. Both of these artists exercise 
wiles appropriate to late evening listening 
rather than the brief period before dinner. 
With ample time to relax and stretch out, 
they eventually leave surface sentiment be- 
hind and work toward investing each song 
with the amount of sinew or persistence 
needed to overcome resistance. As befits the 
occasion, Red Garland ventures forth alone, 
making a first appearance unassisted by bass 
and drums. A firm left hand and a steady 
melodic sense keeps him on the primrose path 
during These Foolish Things, The Nearness Of 
You, Nancy With The Laughing Face, and 
other romantic ballads. 

Erroll Garner is trying to force withdrawal 
of his present album, but whether the threat- 
ened court action is due to contract talks or 
the nature of the recording would be hard to 
say. The tapes have evidently rested In the 
vaults for several years, and the selections are 
more likely to instill a mood than impress. A 
trio format is employed to illumine Once In A 
While, Dancing Tambourine, and Rose Room. 
Garner fans who admire the pianist's work 
before it reached the eminence of the concert 
stage may need to move fast in order to collect 
a copy. 

Coleman Hawkins with the Red Garland 
Trio Prestige /Swingville 2001 

In view of the fact that Coleman Hawkins 
avoided settling into a convenient jazz cate- 
gory for three decades. Prestige should know 
better than to try and classify bis latest ef- 
fort. True the elder statesman of the tenor 
sax sums up the subject of swing in an opening 
statement on It's A Blue World, and engages 
in a spirited colloquy with Red Garland on 
the pianist's Red Beans. But the agenda also 
includes a moody and sentimental I Want To 
Be Loved, which the State Department might 
well consider forwarding to both I {hrushchev 
and Castro. Following the short recess called 
to reverse the record, protocol is set aside en- 
tirely and the remainder of the session con- 
sists of a powerful exposition of blues themes. 
Just as Hawkins spanned the jazz scene 
throughout the years, he accounts for swing, 
moody ballads and the blues, covering in one 
fell swoop all three subdivisions in the Pres- 
tige line. 

The new alliance proves to be one of the 
strongest Hawkins has yet formed. Not only 
does the pianist hold up his end of the part- 
nership when soloing, but his accompanying 
block chords are timed to further reinforce 
the plump Hawkins tone. With the assistance 
of Doug Watkins, bass, and drummer Specs 
Wright, they make a formidable team, whose 
eloquence and rich sound sits well on any 
turntable. TE 
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New York High Fidelity Show 

LIST OF EXHIBITORS 
THE HIGH SPOT of the Fall season comes 

early this year with the opening of 
the 1960 New York High Fidelity 

Music Show at the Trade Show Building at 
4:00 p.m. Wednesday, September 7. Ex- 
hibit hours are from 4:00 to 11:00 p.m. 
on Wednesday, Thursday, and Friday, from 
11:00 a.m. to 11:00 p.m. on Saturday, and 

EXHIBITOR ROOM 

from 1:00 to 7:00 p.m. on Sunday, Sep- 
tember 11. In addition to the ninety -two 
exhibit rooms listed below, two refreshment 
rooms are situated on each floor where ex- 
hibitors and visitors alike can rest their 
feet while feeding the inner men. 

Now, everybody, let's go! 

EXHIBITOR ROOM 

Acoustic Research 
Acro Products 

544 -5 
340 

London Records, Inc. 
McIntosh Laboratory 

407 
433, 606 

Advanced Acoustic Corp. 602 Marantz Co. 329 -30 

Altec Lansing 308 Minnesota Mining & Mfg. 522 

American Concertone 614 Motorola, Inc. 426 -7 

Ampex Radio 307 -349 Neshaminy 651 -2 

Apparatus Development 322 Norelco 542 

Audio Devices 501 ORR Industries 348 

Audio Empire 547 Paco Electronics Co. 526 

Audio Fidelity 601 Pickering & Co., Inc. 309 -12 

Audio Magazine 404 Pilot Radio Corp. 527 -8 

Bogen- Presto 333 -5 Radio Frequency Labs. 401 

R. T. Bozak Sales Co. 509 -10 Radio Stations: 
British Industries 628 -9 WABC -FM 505, 512 

Capitol Records 409 WNCN 323 

Carnegie Hall 632 WRFM 605 -11 

Conrac, Inc. 552 -3 WNYC 405 -6 
Cosmos Industries 420 RCA 531 -2 -3 

Crosby Electronics 337 Reeves Soundcraft 441 

DuKane Corp. 303 Rek -O -Kut 328 

Dynaco, Inc. 502 -24 Revere Camera Co. 316 

EICO 305 -6 Rizzo & Associates 41,E 

Electrophono & Parts 347 Roberts Elect 345 
Electro -Sonic Labs. 315 Rockbar Corp. 541 -6 

Electro- Voice, Inc. 438 -9 Rockford Special Furniture 635 

Ercona Corp. 515 Roulette Records, Inc. 301 

Everest Records 646 Sargent - Rayment 338 -42 
Fairchild Recording 627 Scope Electronics Corp. 429 
Fisher Radio Corp. 529, 534 -37 H. H. Scott, Inc. 640 

General Electric Co. 325 Shell Electronics Mfg. Corp..... 302 

Gernsback Publications 525 Sherwood Electronics Labs. 408 

Glaser -Steers 445 Shure Brothers, Inc. 428 

Grado 344 Stromberg- Carlson 446 -7 

Grand Award Records 444 Superscope, Inc. 437 

Grommes 507 Tandberg of America 645 

Harman-Kardon, Inc. 424 Tannoy (America) Ltd. 642 

Hartley Products 518 Telectrosonic Corp. 346 

Heath Company 623 Thorens Company 327 

High Fidelity Magazine 343 Time Records 402 

Integrand Corp. 506 -8 Transis- Tronics 500 

Karg Laboratories 331 United Audio Products 422 

Kimberly International 430 University Loudspeakers 633 
KLH 339 Weathers Industries 600 
Koss, Inc. 617 Wollensak Optical Co. 318 
Lafayette Elect 320 -21 Zenith 648 -49 -50 
J. B. Lansing Sound 552 -3 Ziff -Davis Publishing Co. 442 -3 
Lectronics of City Line Center .. 332 
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MUSICAL SCALE AS ENGINEERING TOOL 

D, E, F, and G, and a real attempt was 
made to standardize pitch. They were 
also given single -syllable names as a 
teaching aid. r was called ut, A was 
called re, B was called mi, and so on. 
The scale thus developed became known 
as the gamma -ut or gamut and is the 
basis of the modern scale. 

The development of the gamut came 
at a time when most music was simple 
and there was no need for a versatile 
scale or for an acurate definition of pitch. 
The early Christian hymns were simple 
melodies of rather narrow range. The 

(from page 23) 

frequency standard in each monastery 
was the larynx of the monk who could 
sound the lowest note. That note was 
taken as r, and everyone set his own 
pitch accordingly. 

As music became more complex, the 
gamut proved inadequate; and the oc- 
tave was divided into more steps. The 
final result was the presently -used, equal - 
tempered chromatic scale, each octave 
having twelve equal steps called semi- 
tones, shown in Fig. 1. (On tuning 
standards, the semitone is sometimes 
further divided into one hundred 

HERE'S THE YEAR'S BIGGEST NEWS IN STEREO 
...and look at the price! 

Stereo Recorder Monaural Recorder 

Sound on Sound Recorder 

Plays Half Track 
and Full Track Monaural 

2 Track and 

4 Track Stereo 

from $495 

4 TRACK RECORD AVAILABLE 
NOW... for the first time... a 

modestly priced professional 
stereo recorder that has exciting features 
instruments. 
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 CAPSTAN FLYWHEEL INSTANT SOURCE /TAPE MONITORING TWO 
RECORD /PLAYBACK PREAMPLIFIERS INSTANT START /STOP AUTOMATIC 
CUT -OFF SWITCH 33A -71/2 IPS SPEEDS AUTOMATIC TAPE LIFTERS TAPE 
LOCATION INDICATOR SEPARATE MICROPHONE /LINE INPUTS, EACH 
CHANNEL 

, ! .- r 
- N C,. 
found only in the finest 

See the phenomenal 

CONCERTONE 505 

at your dealer, or send 

the coupon for a 

descriptive brochure and 
the name of your 

nearest dealer. 
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AMERICAN CONCERTONE, INC. 
A DIVISION OF ASTRO.SCIENCE CORPORATION 

9449 West Jefferson Boulevard, Dept. AUD -9 
Culver City, California 

Gentlemen: 
Please send your Illustrated brochure on the new CONCERTONE 
505 STEREO RECORDER, and the name of nearest dealer. 

1 

Name 

Address 

City Zone State 
J 

"cents ".) Equal -tempered means that 
the same frequency ratio exists between 
any two adjacent notes on the scale. 
Each pitch described by a letter is one 
whole tone above the preceding one ex- 
cept for the steps of B to C and E to 
F, which are one semitone each. The 
octave derives its name from the fact 
that there are eight letter pitches (count- 
ing the first and last) included. 

The Decibel -Tone Relationship 

The octave has been adopted as a log 
frequency unit for engineering work, 
but its popularity has been limited by 
its large size. The decade, a much larger 
unit representing a ratio of 10 to 1, is 
even less popular. 

Since the frequency ratio of an octave 
is 2 to 1 and there are twelve semitones 
in each octave, the frequency ratio of 
each semitone is -/2 to 1 and of each 
tone, '/2 to 1. This produces one of 
those rare coincidences for which en- 
gineers live : 

In sound pressure, or in voltage or 
current a decibel represents a ratio 
of x/10 to 1. 

x/10 = 1.12203 

N7/2 = 1.2246 

A tone is to frequency almost exactly 
what a decibel is to voltage or current. 
Any mathematics which can be used 
with decibels and voltage can also be 
used with tones and frequency. The small 
error involved (1 tone = 1.0034 db) does 
not cause trouble in ordinary calcula- 
tions. Actually, this error has been tol- 
erated for_years in. the use of 6 decibels 
to represent a voltage ratio of 2 to 1. 

Application of Tones 

The direct relationship between the 
tone and the decibel, and the fact that 
techniques used to solve problems con- 
cerning decibels can be used equally well 
when tones are involved, make the tone 
far superior to such units as the octave 
or deci- octave. Voltage and current are 
often directly or inversely proportional 
to frequency. If, when plotting graphs 
of voltage or current amplitude versus 
frequency, the amplitude is expressed 
in decibels and the frequency in tones, 
the two are effectively in the saine units; 
and the mathematics encountered in 
many problems is simplified. The slope 
of the frequency of a single stage dif- 
ferentiator is + 1 db /tn. Two diferentia- 
tor stages will produce a slope of + 2 

db /tn, and so on. The effect with inte- 
grators is the same except that the slope 
is negative. 
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If the practice of plotting amplitude/ 
frequency curves on a "square" scale 
(1 db =1 tn) is adhered to strictly, di- 
rect comparison of graphs is possible. 
It is not necessary for the scales of two 
graphs being compared to be equal ; if 
the same scale relationship is used in 
both, the shape of the curves presented 
will not be altered. In cases of extremely 
great or small slope, a square scale can- 
not be used; but much of the advantage 
is retained if one scale is made a whole 
multiple of the other and a notation to 
that effect is put in a conspicuous place 
on the graph. 

Figure 2 shows a graph in which one 
decibel equals one tone. There are sev- 
eral varieties of commercially available 
semilog graph paper, such as 5 cycle x 70 
or 3 cycle x 84, which can be used to 
produce a graph of this type. In the 
case of the 5 cycle x 70 paper, each 
ordinate division is a semitone. Figure 
3 shows a graph in which direct fre- 
quency presentation has been sacrificed 
for the neat appearance and ease of 
plotting of a linear scale. 

In loop stability studies, it is often 
helpful to be able to determine a phase 
characteristic directly from an amplitude 
characteristic. If an amplitude charac- 
teristic is straight for about six tones in 
both directions from a point in question 
and there are no lattice networks in- 
volved, the phase shift at that point can 
be derived from the slope: 

2- 
Di 

where is the phase angle in radians 
and M is the slope in db /tn, or, 

= 90 M 

where 4 is the phase angle in degrees. 
The sign of the phase angle is the same 
as that of the slope. 

Absolute levels of power and ampli- 
tude are commonly expressed in terms 
of decibels above or below certain con- 
venient absolute levels such as one milli- 
watt (0 dbm), one kilowatt (0 dbk), or 
one volt (0 dbv). In the same way, tones 
can be used to represent frequency rather 
than frequency ratio. One convenient set 
of reference frequencies is one kilocycle, 
one megacycle, and one kilomegacycle. 
These are in 60 tone steps, making it 
possible to be always within 30 tones of 
a reference frequency. Therefore, the 
error produced by handling tones as deci- 
bels never exceeds 0.1 tone. 

Occasionally an engineer needs to 
know the frequency of a musical note. 
Since tones can be handled as decibels, it 
is only necessary to know the reference 
frequency. The standard musical scale 
now in use is based on A = 440 cps. 
There is also a so- called mathematicians' 
musical scale which is 0.21 tone lower 
and is based on C = 210 or 1024 cps. 

Æ 

SPAC SPACIAL 
IBEUTY 
I)11 RFL 

single- cabinet 
nw, w- stereo 

speaker systems 

This dramatic 6- minute test - demonstration 
will prove the most compelling musical expe- 
rience you ever enjoyed outside a concert hall 
Any Spacial Fidelity dealer will be happy to give you this exciting 5- minute demonstration. 
He will first select a famous, brand -name speaker system in his stock, or you may suggest one. 
He will then select a Spacial Fidelity system. Both will be connected to a high fidelity music 
system so that he can switch instantly from one to the other. 
Your dealer will then play a high fidelity monophonic record through the first speaker. After 
about one minute he will switch the music to the Spacial Fidelity system, so you can hear the 
difference. There will be no mistaking it. 
So startling is this difference in performance between Spacial Fidelity and conventional speaker 
systems, that in similar test -demonstrations for random groups, eight out of ten listeners identi. 
fled the monophonic performance of the Spacial Fidelity speaker system as stereo. 
Your next question will probably be about stereo. Your dealer will point out that a Spacial Fidel. 
ity speaker system is actually a complete stereo reproducer in a single cabinet enclosure -and 
that if, at some later date, you convert your high fidelity system from mono to stereo, no addi- 
tional speakers will be required. To demonstrate this point, he will play a stereo record or tape 
through the Spacial Fidelity speaker system. 
If you have ever attended a concert, an opera, a musical -any live performance -you know the 
sensation, the unmistakable dimensional quality which the environmental 'surroundings impart 
to the music. Stereo Spacial Fidelity can offer you no more -only the delightful realization that 
you can now recreate this experience -at will -in the comfortable privacy of your own home. 
The Contemporary (illustrated) exemplifies the fine cabinetry, woods, workmanship and finishes 
available in the deluxe series consoles. A Petruccelli original, it captures the simple beauty of 
the modern Scandinavian mode, expressed in selected walnut grains or in rosewood, $735. 
Other models from $225 to $795. Prices slightly higher in west. 
Arrange today for a personal 5- minute test -demonstration of Spacial Fidelity. For the name of 
the dealer nearest you, and descriptive literature, write to: 

® AUDIO PRODUCTS DIVISION, RADIO FREQUENCY LABORATORIES INC., BOONTON, NEW JERSEY 
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HI FI ADDICT 
(from page 26) 

record groove and converts them into 
various forms of distortion and fre- 
quency response. The turntable is some- 
times considered an integral part of the 
pickup, but it isn't really because they 
may be purchased separately, too, except 
when the turntable is a record changer." 

Ours wasn't a record changer. 
I've forgotten to mention that some- 

where between the little speaker, pardon 
me- tweeter -and the turntable, we got 
a cartridge with a diamond stylus. ( This 
use to be called a needle when I was 
young and didn't know any better.) 

Well, anyway, we still didn't have a 
pickup arm and I finally got fed up with 
the whole state of affairs and bought one 
for my husband's birthday. 

This completed our components, with 
the exception of an FM tuner which 
wasn't essential to the reproduction of 
recorded music. 

In the meantime, back in the basement. 
my husband had been building a cabinet 
to house the two speakers. Now these 
speakers weigh together about 25 or 30 
pounds; the whole speaker cabinet 
weighs about 300 pounds. And please 
don't ask me why. All I know is that it 
has something to do with pieces of wood 
to make the music go round and round 

Gunstock walnut wood 
Smaller in size and mass 

Vertical balance adjustment 
Lateral balance adjustment 
Tracking force adjustment 

Vertical azimuth adjustment 
Interchangeable cartridges 
Adjustable overhang alignment 
Completely wired to preamp 
Ultrafine shielded cable 

Custom Cartridge $32.50 Master Cartridge $49.50 Micro Tone Arm $29.95 

For further information write: GRADO LABORATORIES, INC. 
4614 Seventh Ave., Brooklyn 20, N. Y. Export Simontrice, 25 Warren St., N. Y. C 
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and a load of insulation to cut down 
vibration. 

Finally, two years after the beginning, 
the set was ready to test. More work was 
still needed on the cabinet, but essen- 
tially the system itself was completed. 
The whole thing was still in the base- 
ment but we used to sit down there in 
the evening and listen to records. We 
usually turned out the lights because the 
laundry tubs and furnace had a certain 
distracting effect on Beethoven's Sixth. 

The First Finish 

About this time, while the set was still 
in the basement, fellow audiofans learned 
that "Brooks has his system finished" 
and, at all hours of the evening, strange 
men would come to the door, staggering 
under the weight of amplifiers or speak- 
ers or turntables, and lurch to the base- 
ment to test them. 

This testing business is a trying one 
for everybody except the hi -fi addict. 
From somewhere he suddenly acquires 
two or three obnoxious test records. 
These are made up of such sounds as 
little bells, big bells, gongs, shrill 
whistles, jungle bird calls, bongo drums, 
bass drums, and bass viols. You learn 
to steel yourself when you hear one of 
them being put on the turntable. You can 
tell it's a test record by the unctuous 
voice of an announcer asking "What is 
Hi -Fir or "Are you ready for an ad- 
venture in sound?" and then come the 
sound effects. I finally had to put my 
foot down about testing after nine in 
the evening because the children couldn't 
sleep through it and each morning looked 
as though they'd been through a bomb- 
ing raid in the night. 

The day finally came when the whole 
shebang came upstairs. It only took 
three men to get it up and they put the 
stair railing back when they finished, so 
it was relatively uneventful. 

The cabinet was beautiful, a striking 
piece of furniture finished in blonde 
mahogany with black and gold grille 
cloth. And the sound which came from 
it was a revelation, heard now in a 
living room with proper acoustic effect. 
I was even more proud of it than was 
my husband. 

An FM tuner has been added since 
then and we're beginning to talk about 
changing to stereo, but stereo could 
never sound better to me than our set 
did the first time we played a favorite 
record through it three years ago. . 

AUDIOCLINIC 
(from page 4) 

tubes. I am second guessing you here. As- 
suming that I have guessed your actual 
problem, you should know that the tube 
manual shows the impedance recommended 
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for each type of output under the condi- 
tions it is to be operated. 

In the AUDIOCLINIC for October, 1958, 
over the name Al Kerper, I describe a 
method for determining the impedance of 
the primary winding of an output trans - 
former. Remember that the impedance 
from end to end of the primary winding 
is four times the impedance taken from 
one end to the B plus tap. If the trans- 
former has ultra -linear taps, don't worry 
about them; they won't upset things too 
much. 

A Dynamically Balanced Tonearm 

Q. If I were to manufacture a balanced 
tonearm, would it be more advantageous 
to obtain stylus force by spring tension 
or by a weight applied to the cartridge 
holder? 

A. Before deciding whether it is better 
to weight the cartridge or to use spring 
loading to achieve a truly balanced arm, 
it is a good idea to know just what is 
meant by a truly balanced tone arm. When 
a tonearm is truly balanced, external forces 
which strike it from any direction are can- 
celled by opposite forces in the arm as- 
sembly. Let us assume that a force acts to 
move the arm in an upward direction. This 
same force is applied to the counterweight. 
The effect is an attempt to lift this weight. 
But lifting the weight and lifting the front 
of the arm will result in the arm's staying 
ill one position. This can only occur when 
the mass at the front of the arm equals 
that of the mass of the rear- behind the 
pivot. 

This is similar to saying that we have 
two people on a seesaw. When the weights 
are distributed just right, the seesaw comes 
to balance. Gravity acts to pull each end 
downward and the result is that no motion 
can occur. When the masses are unequal, 
however, the seesaw will gravitate down- 
ward in the direction of the heavier force 
because the downward pull from the other 
side of the fulcrum is not sufficient to op- 
pose the pull of the heavier force. 

This is also true for a balanced tonearm. 
The arm must be balanced for the par - 
bjcular cartridge with which it is to be used 
because cartridges made by various manu- 
facturers will weigh different amounts. 
These differences in weight must be bal- 
anced out by means of the rear counter- 
weight. The final balanced state means that 
the arm can be placed in any position and 
can exert no tracking force. 

Now to the actual problem. To obtain 
the needed tracking force, some sort of 
weighting must be employed, the amount 
of which is determined by the tracking 
force. If the weight is added by placing 
weights on the cartridge holder, the bal- 
ance we have so carefully worked out will 
be disturbed. After all, the increased 
weight just applied is the same as saying 
that we have replaced the desired cartridge 
with one which is heavier. To over come 
this unbalance, spring pressure, rather than 
weights, should be used. The spring pres- 
sure will overcome the downward pull of 
the rear counterweight to the degree de- 
sired, but it will not disturb the equality 
of forward and rear masses. The spring 
acts as a selective gravity system because 
its effects are noted only in front of the 
pivot. 

The tonearm balancing problem we have 
been discussing is made more difficult 
when taking into account horizontal drift 
and distribution of masses for horizontal 
balance. That is probably a subject itself, 
and since I've just about run out of space, 
it is just as well to leave this problem in 
somewhat incomplete balance. 
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take 
the controls- 

see why everything 
a tape recorder should do... 

the new 

UHER 
Stereo Record III 

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 Uher 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 I/ mil 
tape, on a 7 -inch reel, played at 17's ips provide more than 17 hours of play. The 
optional AXUSTOMAT 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 71 , 33/a , or 1743 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. 

$299.95 plus f.e.t. 
Your dealer invites you to take the controls of the exciting Uher Stereo Record Ill. 

For further details write: Dept. A -9, WARREN J. WEISS ASSOCIATES 

Sole U. S. Agents, 346 West 44th Street, New York 36, New York 
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NEW PRODUCTS 
4 -Track Tape Recorder. Moderate cost 

and quality performance distinguish the 
Sony Model 262 -SL tape recorder. The 
262 -SL records 4 tracks monophonically 
and plays back 2 and 4 tracks stereophoni- 
cally. Monophonic preamplifier, recording 
amplifier, and power amplifier are built in. 
Also built in is the second channel play- 

r 

back amplifier. Features sound -with -sound 
recording which makes it useful for lan- 
guage and music instruction. Supplied 
complete with portable case, earphone, 
monitor speaker, dynamic microphone, and 
connecting leads for stereo playback. Also 
available as tape deck Model 262 -D. Su- 
perscope, Inc., Sun Valley, Calif. J -1 

"Mlnnette" Speaker System. Designed to 
fit into a small area at a small price, the 
new Lafayette "Minuette" speaker system, 
Model SK -181, is ideal for expanding your 
present system into other areas of your 
home. It employs a 6" x 7" speaker in a 

Pr"-- 
c-t 

rear- loaded reflex type enclosure to pro- 
vide a frequency range of 100 -12,000 cps. 
Impedance is 8 ohms and power handling 
capability Is 10 watts. The cabinet is fin- 
ished in genuine walnut on four sides. 
Supplied with 6 feet of cable and a phone 
plug. Lafayette Radio, 165 -08 Liberty 
Ave., Jamaica 33, N. Y. J -2 

Improved Version of Stereo Amplifier. 
The new H. H. Scott Model 299B complete 
stereo amplifier is an improved version of 
their best selling Model 299. The improve- 
ments are in the nature of added con- 
veniences and engineering advances rather 
than major redesign. For example, tape 

monitoring provisions and an extra high - 
level input for connection of an electronic 
organ have been incorporated. In addition, 
the output power has been increased to 60 
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watts (IHFM standards). Further infor- 
mation may be obtained by writing to 
H. H. Scott, Inc., Dept. P., 111 Powder - 
mill Road, Maynard, Mass. J -3 

Gray ST -33 Turntable. Equipped with a precision hysteresis -synchronous motor, 
the Gray ST -33 turntable provides a high 
level of performance for playing 33 1/3 
rpm stereo and monophonic records. Rum- 
ble is minimized by four live rubber shock absorbers and a polyurethane belt drive which isolates the motor both vertically 
and horizontally. The mounting plate is 

or right -hand mounting, provides unusual 
flexibility and ease of installation. The manufacturer states that frequency re- 
sponse is flat up to 15,000 cps (with stand- 
ard compensations) at 3% ips because of 
a novel tapered core design. Full informa- 
tion from Fidelitone, Inc., 6415 Ravens- 
wood Ave., Chicago 26, Illinois. J -8 

fabricated from 1 -inch steel to add rigid- 
ity to the entire unit. A mounting hole is 
drilled in the plate to accommodate most 
12 -inch tone arms. Handsomely finished 
in "Sunset Gray" baked enamel with con- 
trasting black and polished aluminum 
trim. Available as a kit with a smaller 
mounting plate (PIC -83). The Gray Manu- 
facturing Company, Special Products Di- 
vision, 16 Arbor Street, Hartford 1, Conn. 

J -4 

Inverted Speaker Design. Featuring an extremely slim profile, the new "Magnl- 
Magic" speaker by Utah Is available in 
both the 8" and 6" x 9" sizes. The slim 
profile is achieved by removing the pot 
and magnet assembly from the back of 
the speaker and placing them inside the 
cone. Of special value for mounting in 
cabinets where space is at a premium, the 

new speaker is claimed to achieve the effi- 
ciency and performance of conventional 
speaker designs. The magnetic circuit uti- 
lizes a dual -diameter Alnico V magnet in 
conjunction with a pure iron magnetic re- 
turn circuit plus a self -centering pole 
assembly. Utah Radio & Electronic Corp., 
Huntington, Indiana. J -5 

Four -Track Tape Head. One of the smallest available ,/,-track heads con- forming to E.I.A. dimensional standards, 
the new Fidelitone tape head is designed 
to accommodate a wide range of electrical 
connections with different values of in- 
ductance. This, coupled with optional left 

Professional Tape Recorder Series. New 
Crown "X" all- electric control plus 
available remote control make the Crown International 800 series extremely versa- 
tile. Rugged aluminum construction, standard rack mount, plus satin anodized 
deep engraved panels clearly indicate pro- 
fessional quality. Featuring third head 
monitor with A -B and echo switch; 
three speeds with a separate motor for 
each speed; photocell actuated automatic 

stop; synchronous capstan motor; pat- 
ented differential magnetic braking; and 
provision for 10" reels with 14" reel ca- 
pacity available. Frequency response at 15 
ips, plus or minus 2 db, 30- 30,000 cps with 
flutter and wow 0.06 per cent and noise ratio 68 db; at 71 ips, plus or minus 2 db, 
20- 22,000 cps with flutter and wow 0.09 
per cent and noise ratio 55 db; at 3% ips, 
plus or minus 3 db, 30- 15,000 cps with 
flutter and wow 0.18 per cent and noise ratio 51 db. Harmonic distortion below 
3 per cent measured by professional NAB 
standards. Crown International, South 
17th St. & Mishawaba Road, Elkhart, 
Indiana. J -7 

Fisher FM -50 Wide -Band FM Tuner. Though moderately priced, the Fisher 
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FM -50 offers features found in much cost- 
lier tuners. An exclusive feature of the 
FM -50 is the dual -purpose Micro -Ray 
Tuning Indicator. It can be used in the 
normal manner as a tuning indicator or, 
at the turn of a switch, it serves as a 
recording level indicator. A red warning 
band signals overload in a manner similar 
to a VU meter. Sensitivity is 1.3 micro- 
volts for 20 db of quieting with 300 -ohm 
antenna. Four i.f. stages are provided for 
high gain and selectivity at a bandwidth 
of 200 kc, 6 db down. A wide -band ratio 
detector, utilizing two matched germa- 
nium diodes, suppresses AM and mini- 
mizes distortion. Frequency response is 
20 to 20,000 cps plus or minus 1 db (in- 
cluding standard 75 microsecond de -em- 
phasis). Harmonic distortion is less than 
0.8 per cent at 100 per cent modulation. 
Includes AGC, interstation noise suppres- 
sor, and local -distant switch. For further 
information write to Fisher Radio Corp., 
21 -21 49th Drive, Long Island City 1, N. Y. 

.1-8 

En/Wished 8 -inch Speaker Enclosure. 
Measuring only 10" x 16" x 9 ", the Home- 
wood Model 6 fits on most bookshelves 
and is finish sanded on all sides to sim- 
plify placement. A pair of Model 6 en- 
closures, with appropriate speakers, can 
be used as midrange /tweeter satellites for 
a separately enclosed, non -directional bass 
speaker. Constructed of 1/2-inch plywood 

New H. H. Scott 

88 watt Stereo Amplifier drives 

i . LH Speakers at once! INiu. 

with acoustic damping material installed 
at the factory, the Model 6 achieves a 
good level of performance with most fl- 
inch speakers. Ports are cut on either side 
of the main speaker cut -out to reinforce 
the low frequencies. Supplied with grille 
cloth framed in picture -frame type mold- 
ing. Homewood Industries, Inc., 26 Court 
St., Brooklyn, N. Y. J-9 

Speaker Selector Switches. Control of 
up to three pairs of speakers in any 
combination is afforded by this newest 
addition to the Audiotex line of speaker - 
selector switches. Impedance is automati- 
cally matched as single units or pair 

combinations are brought into play. 
Switches are simple to install, and are 
equipped with screw -type terminals to 
eliminate soldering. All models are in 
decorative brushed brass housings com- 
plete with matching hardware. Further in- 
formation may be obtained from Audiotex 
Mfg. Co., Division of GC- Textron, Inc., 
Dept. FR, 3225 Exposition Place, Los An- 
geles 18, Calif. J -10 
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H. H. SCOTT. proudly intro- 
duces the most powerful, 
most versatile complete stereo 
amplifier ever made. A recent 
demonstration at KLH Re- 
search and Development 
Corp., Cambridge, Mass., 
proved the 272's amazing ca- 
pabilities. This powerful new 
unit simultaneously drove 20 
KLH Model Six speakers to 
full room volume (with vir- 
tually unmeasurable distor- 
tion) . 
UNLIMITED VERSATILITY 
The versatility of the 272 is 
unmatched. It has 25 separate 
controls. Its advanced fea- 
tures include such H. H. Scott 
exclusives as: electronic Dy- 
naural Rumble Suppressor* 
which automatically removes 
annoying turntable and rec- 
ord- changer rumble without 
audible loss of music; unique 
Pick -Up Selector Switch; 
separate Bass and Treble con- 
trols on each channel; Center 
Channel Output with front 

panel control; massive output 
transformers using EL34 out- 
put tubes. Total weight 47 
pounds. Power Rating: 44 
watts per channel (IHFM 
rating); 0.8% Total Har- 
monic Distortion; Power 
Band Width 20 -25000 cps. 
$269.95. Slightly higher West 
of Rockies. Accessory Case 
Extra. 

H. H. SCOTT 
H. H. Scott Inc., Dept. A -9 

111 Powdermill Road, Maynard, Masi. 

0 Rush me your new 1960 HI FI Guide 
and Catalog. 

0 
formationuon your ppowerful 

technical 
new 272 

complete stereo amplifier. 

NAME 

ADDRESS 

CITY STATE 

Export Telesco International, 36 W 40th 
St., N.Y.C. 

Covered by one or more of the fol- 
lowing patents: 2,606,971, 2,606,972, 
2,606,973. 
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LETTERS 
(from page 6) 

writer is aware of, which is really ger- 
mane to the subject and which, if correct, 
invalidates the whole idea." 

Apparently this, the fundamental issue, has 
now been cleared up to the satisfaction of 
all, although Mr. Avedon's reference to it 
seems to be inadvertent. In a mathematical 
derivation avowedly designed to show that 
isothermal conditions do not banish non - 
linearity, he calculates absolute values of 
the air distortion in an extreme case 
(equivalent to 1h-inch excursions in an 
AR-1) as: 
Air distortion (isothermal case) = 0.37% 
Air distortion (adiabatic case) = 0.42% 

Since no more than 85 per cent of the 
elastic restoring force in an acoustic sus- 
pension system is normally in the air - 
spring, the contribution of the air distor- 
tion is reduced to 0.31 or 0.36 per cent, 
respectively. 

I do not think that there are any speak- 
ers whose total distortion, at the bass sound 
levels involved, is not of the order of 
twenty times 0.36 per cent, and with the 
type of speaker in which mechanical sus- 
pensions constitute the controlling element 
at low frequencies -the condition that the 
acoustic suspension system was designed to 
correct -distortion percentages well over a 
hundred times this amount have been re- 
ported by public testing organizations. 

4. The frequency -response curves pub- 
lished in the first article in which Mr. Ave - 
don was a participating author showed no 
significant effect from filling the cabinet 
with an unspecified sound absorbent mate- 
rial. The curves in my answering article 

showed that removal of fiberglass from a 
standard AR-2 created a 6 -db dip at 725 
cps, and a 3 -db broader dip at 1100 cps, 
plus general loss of smoothness. 

The new frequency -response curves pub- 
lished by Mr. Avedon, however, are in 
agreement with mine. He takes his curve 
only to 1000 cps, but shows a 7 -db dip at 
750 cps and a somewhat reduced smooth- 
ness at the upper end with removal of the 
filling, which this time is specified as fiber- 
glass. I could not ask for better agreement 
in experimental data. 

As to the effect of fiberglass at low fre- 
quencies, I would like to summarize the re- 
sults of Mr. Avedon's computations: 

It is possible to choose an amount of fi- 
berglass stuffing -the amount is not speci- 
fied -such that the compliance of a speaker 
enclosure, and its effective cubic volume, is 
increased by 19.2 per cent instead of the 
theoretical limit of 40 per cent associated 
with isothermal conditions. I agree. 

EDGAR VILLCHUR, 
Acoustic Research, Inc. 
24 Thorndike St., 
Cambridge 41, Mass. 

Cooperative Student Training 

SIR: 
We read with interest your June editorial 

about -the Shure education plan. You will 
be interested to know that Electro -Voice 
has had a cooperative student training pro- 
gram for almost ten years. We thought it 
was a good idea and we are glad to see 
others in the industry undertaking similar 
programs. An increased pool of competent 
engineers will benefit the entire industry. 

Electro -Voice which has perhaps the 
highest ratio of engineers to production 
people in the industry has been founded on 
the philosophy of "an engineering com- 

pany" and we are doing everything in our 
power to improve the supply of engineers 
familiar with electro- acoustic problems and 
raise the calibre of our own fine group. 

LAWRENCE LEKASHMAN, 
Vice -President, Sales, 
Electro- Voice, Inc., 
Buchanan, Michigan. 

Silicon Diodes 

Snnn: 

In his letter of comment on my Silicon 
Diode article, Mr. Bruce R. Kaufman 
brings out an interesting point. 

The idea of matching rectifier diodes for 
use in series strings was considered, but 
omitted from the article for practicable 
reasons. Today the manufacturers of sili- 
con diodes rate their products most con- 
servatively, and I feel that the 1N2071 is 
an outstanding example. I have yet to find 
one of these that will not handle a 600 -volt 
P.I.V. In fact, I was recently informed of 
a case where a series pair handled an 
1800 -volt P.I.V. for a couple of hours 
before one of the units failed. Perhaps a 
matched pair would have gone on much 
longer before both failed. 

I still hold that the P.I.V. ratings of 
multiple -unit strings are additive, but I 
must agree that conservative operation 
with an ample safety margin makes good 
sense. It would seem to me that the in- 
tegrity of the manufacturer is important, 
although a 100 per cent guarantee would 
not make sense. Given a proper design that 
includes a margin for safety, diodes pur- 
chased "across the counter" should display 
an extremely high survival rate without 
the need for selection. 

L. B. DALZELL, 
1162 Fleetridge Drive, 
San Diego 6, Calif. 

A mediocre tube is like a mediocre musician! 

DON'T SETTLE FOR MEDIOCRITY... USE GENERAL ELECTRIC HI-FI TUBES! 
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GENERAL ELECTRIC°qammii- 
911.2024 
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CROSSOVER 
(from page 22) 

This may sound a little complicated, 
but once you have done it, you will find 
how easy it is. The feedback invariably 
obeys the rules! 

In designing transistor circuits, it is 
more important than in tube circuits to 
watch the effect of all components or 
over -all linearity of amplification. This 
is another advantage of using the oscil- 
loscope method of set -up : distortion is 
at once evident. The feedback component 
has to be current rather than the voltage 
required for tubes. But the impedance 
in the base circuit must be kept ade- 
quately high, otherwise this will produce 
distortion, as well as loading or modify- 
ing the response in the collector circuit. 

For this reason you may find it neces- 
sary to use an emitter follower with a 
gain stage, providing a low output - 
source resistance with a reasonably high 
output voltage -or over -all voltage gain, 
so the feedback resistance can be high 
enough to satisfy these other require- 
ments. Such a circuit is shown at Fig. 10. 

18 db /octave Type 

The same method could be applied to 
the hypothetical circuit of Fig. 18, the 
theory for which was developed in an 
earlier article.6 This would use either 
two stages to get satisfactory buffer ac- 
tion between the three rolloffs, or inter- 
action could be permitted between the 
nominally non -identical ones, so the over- 
all result comes out the same as the spe- 
cified non -interacting ones. But a simpler 
approach is possible that also gives the 
correct response. 

This consists of increasing the feed- 
back around the two section type until 
the response has its unit slope, 90 -deg. 
point at zero level (with a slight peak 
of about 1.25 db just inside the pass 
band). A further single rolloff at cross- 
over then pulls the over -all response 
down to -3 at crossover, and the over -all 
shaping is correct (Fig. 11). Procedure 
is as follows: 

The internal rolloffs are each set to a 
frequency that is half crossover for low 
pass or double it for high pass, so the 
6 -db, 90 -deg. point, without feedback, is 
at this frequency. Then 12 db of feed- 
back is applied to bring this to zero level 
at crossover. Alternatively, as with the 
12 db /octave design, different combina- 
tions can be used, for which the scale of 
Fig. 13 can be used in the same way to 
aid in this step. 

Finally, this feedback section is com- 
bined with a simple rolloff, external to it, 
and with minimum interaction, giving its 
3 db point at crossover. Tube and tran- 
sistor versions of this are shown at Figs. 
16 and 17. 
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KUT 
STEREO TONFARM 

with superb new features for higher 

playback quality and installation ease: 

Model S220 
12 " arm 

$2995 

net 

PLUS THESE EXTRA FEATURES... 

Acoustically isolated counterweight. 

Exclusive precision low friction Sili 
cone damped horizontal bearing - 
eliminates horizontal oscillation. 

Exclusive gimbal assembly incorpo- 
rates individual double sets of 5 ball, 
1 mm. bearings - provides freest 
lateral and vertical motion and as- 
sures perfect tracking. 

Plus many other exclusive Rek -O -Kut 
features. 
Model S -260 16" arm 34.95 net 
Extra Stereo Shell - 

Model PS -20L 5.95 
Still available - 
Model S- 120..12" arm ..Now 24.95 Net 
Model S- 160...16" arm...Now 27.95 net 

MICROPOISE DYNAMIC 

BALANCE CONTROL -By dialing 
the cushioned, spring -tension 

Microscope Balance Control, 

the arm is dynamically 
balanced and set for accurate 
stylus pressure: 

PERMANENTLY ATTACHED 

PLUG -IN CABLE -fully shielded 
single -jacket cable is anchored 
to the arm -includes two 

color -coded plug -in leads, 

2 shields and a ground wire. 

No soldering! No hum 

problem! Fast, correct 
installation assured! 

FAST SINGLE -HOLE MOUNTING: 

Arm base mounts through 

single hole by tightening 
of single locknut. 

Revolutionary automatic 
control accommodating the 
S -220 will soon be announced! 

e Rek -O -Kut Company, Inc., Dept. A9 
38 -19 108th St., Corona 68, N. Y. 

Please send me tree brochure: 

Name 

Address 

City lone State 

Export: Morhan Exporting Corp. 458 Broadway, N. Y. 13. 
Canada: Atlas Radio, 50 Wingold Ave., Toronto 19. 
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24 db /octave Type 

The theoretically ideal 24 db /octave 
response can be achieved using the hypo- 
thetical circuit of Fig. 15. However, a 
mere glance at it shows its set -up pro- 
cedure will get quite involved -and re- 
quire a large number of components, 
since two feedback loops are needed in 
each channel. If any readers want to be 
academically correct, the scales of Fig. 
12 can be used as a design- experiment- 
ing adjunct in the same way as those 
given for the 12 and 18 db /octave cir- 
cuits. 

But there is much simpler approach 
that gives 24 db /octave, with very little 

16.69 db FEEDBACK 1.38 db FEEDBACK 

16.69 db FEEDBACK 1.38 db FEEDBACK 

H. P. 

OUTPUT 

L P. 

OUTPUT 

Fig. 15. A theoretical type of filter to give precise 24 db /octave response of maxi- 
mum sharpness uses two feedback loops in each filter. 

deviation from the ideal "constant re- 
sistance" characteristic. This uses a mini- 
mum of 18 db feedback (using identical 
non -interacting sections inside the feed- 
back loop) with a frequency extension 
factor of J8, or 2.828. Other values for 
the 90 -deg. point without feedback, the 
frequency shift, and the amount of feed- 
back necessary, are given by the scale of 
Fig. 11. 

In this case it is advisable to check the 
final response before the external sec- 
tions are added, which should have the 
90 -deg. phase shift at crossover and at 
+3 db (height of 2.S2 in. for width of 
2 in. on 'scope). Now adding two sepa- 
rate networks, one at the input and one 
at the output, yields the required re- 
sponse: 3 db at crossover, with the 
right slope (Fig. 14). 

This simplified adaptation requires 
few more components than the 12 or 18 
db/octave types, and the error in re- 
sponse is quite small. The greatest error 

2 for the money 
circuit by 

tubes by 

I;eQQ, Amperex' 

ï.n. Ì rfA:rlwwljrfc?!7`1 \iLfa\rrALJrlI1.:r wvawaiii'si .wryiiiiii 
about hi fi tubes 
for hi -fi circuitry 

Bell engineers, preliminary to the design of their Carillon 
Model 6060, 2 channel, 60 watt Stereo Amplifier, can- 
vassed the industry for tube types offering something 
truly exceptional in the way of reliability, low distortion, 
low noise, low hum and absence of microphonics. 

As has frequently been their experience, the people at 
Bell found these qualities best exemplified by Amperex 
tubes. Thus, the tube complement of the Bell Model 6060 
includes two Amperex 6CA7 /EL34's and three Amperex 
12AX7 /ECC83's in each channel. 

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. 

AMPEREX TUBES FOR QUALITY HIGH -FIDELITY AUDIO APPLICATIONS 
POWER AMPLIFIERS 
BCA7 /EL34: 60 w. distributed load 
7161: 20 w., push-pull 
6865 /ELB/: 17 w., push -pull 
6GW5 /ELBE: 25 w., high current, 

low voltage 
6BMI /ECL82: Triode -pentode, 8 w., 

push -pull 

VOLTAGE AMPLIFIERS 
6267/EF86: Pentode for pre -amps 
12AT7 /ECC111:j Twin triodes, low 
12A117 /ECC82: } hum, noise and 
12AX7 /ECC83: microphonics 
6BL11/ECF110: High gain, triode - 

pentode, low hum, noise and 
microphonics 

66 

RF AMPLIFIERS 
BEM Frame grid twin triode 
6ER5: Frame grid shielded triode 
6EH7 /EF1113: Frame grid pentode 

for IF, remote cut -off 
6E17/EF184: Frame grid pentode 

for IF, sharp cut -off 
6A08/ECCIS: 

Dual triode for FM tuners 
6DCB /EBFB9: Duo-diode pentode 

RECTIFIERS 
6V4 /EZ80: Indirectly heated, 90 mA 

6CA4 /EZB1: Indirectly heated, 150 mA 

5AR4/G234: Indirectly heated, 250 mA 

INDICATORS 
6F66/EM84: Bar pattern 
IM3 /0M70: Subminiature "excla. 

mation" pattern 

SEMICONDUCTORS 
2N1517: RF transistor, 70 me 

2N1516: RF transistor, 70 me 

2N1515: RF transistor, 70 me 

114542: 
Matched pair discriminator 
diodes 

IN87A: 
AM detector diode, 
subminiature 

Fig. 16. Configuration of circuits for 18 
db /octave filters using tubes. Extra stage 
is indicated by vertical lines separating 

it at front end. 
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occurs at frequencies above and below 
crossover by ratio -\/3 (1.73) where the 
attenuation is 0.3 db more than the ideal 
circuit would give. It is probable that a 
circuit based on the ideal would deviate 
by at least this much in practice, due to 
its greater complexity and the corre- 
sponding involvement in setting it up. 

Figures 19 and 20 show tube and 
transistor versions of the 24 db /octave 
circuit, which can be built on this design 
method. 

All these circuits should be designed 
bearing in mind that, while the feedback 
used operates to reduce distortion in the 
pass range, it is virtually non -existent 
for distortion reduction at crossover. Of 
course, an internal feedback loop can be 
used to linearize the stage if necessary, 
as well as taking precautions that the 
circuit values used do not run the tubes 
or transistors into unnecessary distor- 
tion. 

ADDITIONAL REFERENCES 

r Norman H. Crowhurst, "The RC cross- 
over compromise." AUDIO, July, 1957. 

Herbert Ravenswood, "Electronic divid- 
ing networks," Radio- Electronics, Septem- 
ber, 1957. 

Norman H. Crowhurst, "Loudspeaker 
crossover design." Radio- Electronics, July, 
1952. 

Norman H. Crowhurst, "More about fil- 
ters." Radio -Electronics, April -May, 1953. 

2 Norman H. Crowhurst, "Basic design of 
constant resistance crossovers." AUDIO EN- 
GINEERING, October, 1953. 

5 "Crossover networks for multiple speak- 
ers." Service, February, 1956. 

4 Norman H. Crowhurst, "Questions about 
crossovers." Radio -Electronics, July -Au- 
gust, 1956. 

Fig. 18. One the- 
oretical type of 
feedback filter to 
give 18 db /octave 

rolloffs. 

s Norman H. Crowhurst, "Choosing your 
crossovers." Radio 4- Television News, Oc- 
tober, 1957. 

Norman H. Crowhurst, "Multi -channel 
electronic crossovers." Radio -Electronics, 
December, 1957. 

.nl LLtidyr 

introducing the 

world's smallest 

cardioid dynamic 

microphone 

L1-IDY1E 
by 

SHURE 

Fig. 17. Configuration of circuits for 18 
db /octave filters using transistors. 

EVERYTHING YOU WANT IN A 

QUALITY CARDIOID MICROPHONE ... AND THEN SOME 

Compact size ... modern design . . . 
wide response ... superior feedback 
suppression . .. uniform cardioid pat- 
tern ... ruggedness ... reliability- you 
name it, SHURE has designed it into 
the dramatic new Unidyne III. 
5C %, SMALLER -Less than 6" X 
0.6 Ib.! 

PERFECTION IN PERFORMANCE - moving 
coil design with truly uniform cardioid 
pick -up pattern. Response: 50 to 15,000 
cps. Up to 75% greater distances from 
sound source. Impressive feedback sup- 
pression. 
MAXIMUM VERSATILITY - unobtrusive 
size, dual impedance, light weight, in- 
stant change from stand to hand, and 
wide -range response make it ideal for 
faithful reproduction of voice or music, 
indoors or out, for P.A., tape recording ... anywhere fine quality is required. 
RUGGED ANO RELIABLE- Famous 
SHURE quality. Takes 6 -foot drop - 
tests and still performs according to 
specifications! 
Literature available: 

SHURE BROTHERS, INC. 
222 Hartrey Ave., Evanston, Ill. 

$51.°43 
Professional Net 
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SM-21 

2 PAIRS OF 611M81'.P. TO PROVIDE 2 x l0 WATT CHANNELS 
features: 

Maximum power output of 20 watts (l Ow per 
channel) for perfect listening in the home and 
small public shops. 
Four rodio tuners for FM, AM 12 independent 
units) and short wove reception. Simultaneous 
reception of Iwo different programs. Stereo 
program reception of FMAM or AM -AM 
broadcasts. 
Quiet personal listening with earphones -mono 
and stereo. 
Wide ronge of usage: inputs for monophonic 
or stereo cartridges, topes and microphones. 
Output for lope recording. 

Specifications: 
4- germanium diodes, 19 tubes 6BM8p.p.x 2 

Maalmum Power Output: 10W -IOW 
Frequency Charaeteristks: 30 e fs -50 IC c fs within ± l db 

lot OW output) 
Distortion: less thon 1% at 8W output 
Gain (input for 6W output) 

MIC 1 6 mV MAG 3 1 mV 
TAPE 19 reV X -TAL 62 reV 

AUX 98 mV 

F Resp : 

80, -108 M c/s for FM 

535K c/s --1605 K e), x2 for MW 
3.5M c /sue -IoM c/s for SW 
Weight : 17 Kg 
Sixe : 49 x 39 x 14 erns 

SANSUI ELECTRIC CO., LTD. 
460, Izumi -cho, Sugintìmi -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 
has ever been published. It is the first 

book to set forth in authoritative detail what 
you can do with sound by electronic control, 
and how to do it whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together. The book develops the re- 
quirements for electronic sound control from 
the necessities of the performance, the char- 
acteristics of the audience (hearing and psy- 
choacoustics), and the way sound is modified 
by environment, hall, and scenery. Sound 
sources are considered for their susceptibility 
of control and need for it, and the many tech- 
niques for applying electronic sound control 

`are described and illustrated in thirty -two spe- 
cific problems. From these problems are de- 

RADIO` 
MAGAZINES, INC. 
Dept. 2 
Post Office Box 629 
Mineola, New York 

1 am enclosing my remittance for $10.00 

Send my copy of 
SOUND in the THEATRE postpaid. 

rived systems and equipment specifications. 
Complete procedures are given for: Planning, 
assembling, and testing sound control installa- 
tions Articulating sound control with other 
elements of production Rehearsals and per- 
formances Operation and maintenance of 
sound control equipment. 

THE AUTHORS 

During the past thirty years, the authors have developed 
the techniques of sound control in opera, open-air amphi- 
theatres, theatres on Broadway, theatres on-the -road and 
off-Broadway, in concert halls and night clubs, in Holly- 
wood and in the laboratory. Some of their techniques are 
used in broadcast and recording as well as in perform- 
ances where an audience is present. From their laboratory 
have come notably successful applications of sound con- 
trol to psychological warfare and psychological screening. 

_ 

`` 
An invaluable relte nr e an in 

dispensable guide for anyone 
working :n the theatre a corn- 
plele technological Thesaurus for 

the engineer, architect, designer. 
techmcun. student. and tacher 
concerned with the reinlorumenl 
Of sound and speech. 

(No C.O.D., all books sent postpaid in U.S.A.` 
and possessions, Canada, and Mexico. 
Add 60c for Foreign orders.) 

Name 

Address 

Qty Zone _ State 

6 Norman H. Crowhurst, "Feedback fil- 
ters for two- channel amplifiers." AUDIO, 
October, 1954. 

r Norman H. Crowhurst, "The interaction 
concept in feedback design." AUDIO, Octo- 
ber November, 1956. 

APPENDIX 

Any two -section filter, without feedback, 
has a response that can be written 

db =lO log,. [1+az' +z'] (1) 
where x is f /fe for low -pass and fe /f for 
high -pass, and f, is the frequency of unit 
slope, 90 -deg. phase shift. For identical 
non- interacting networks a has the value 
2, and f, is the 3 -db, 45 -deg. point of each 
network. For other combinations, fr is the 
geometric mean between the two 3 -db, 45- 
deg. points, assuming non -interacting types. 
For interacting types, see appendices to 
earlier articles.? 

At the unit slope point, the attenuation 
given by Eq. (1) reduces to 

db,= 10log,, [2 +a] (2) 
When feedback to the extent of a feedback 
factor F is applied, reducing mid -band 
gain by 20 logo F, or 10 log,. F', the re- 
sponse modifies to 

rr 
db= 10log,.h+a- 2(F 

-1) z' +Fz-,, (8) 

By use of the frequency extension factor 
z'/V= F (the square root of the feedback 
factor, this may be normalized to the new 
unit slope point, with feedback 

db =10 log,. I 1 +(aF+ -2 -2 1 y'+y'] (4) 

At the new 
LLLunit 

` slope point, the attenua- 
tion given by Eq. (4) reduces to 

db,f=10log. r2+a] 
LL F 

= 10 log,. [2 + a] 101og,. F (5) 
Thus the attenuation (or boost) at the unit 
slope point is raised in level by half the 
down the mid -band gain. 
amount (in db) that the feedback cuts 

For the identical non -interacting case, 
F =2 for Eq. (5) to reduce to 3 db, and the 
frequency extension factor VI' is V 2. The 
feedback required is 10 log,. 2' or 6 db. For 

other values, F = 
as 22. 

The alternative approach for the 18 db/ 
octave type is based on equating the factor 

a +2 22) in Eq. (4) to 1, so that 
F 

when this is combined with a further non - 
interacting section, having its 3 -db, 45 -deg. 
point at the same frequency as the refer- 
ence frequency for Eq. (4), the terms in 
y' and y' for the combination response 
disappear, leaving 

db= 10 log. [l+y °) (6) 
This requires a value of feedback, such 
that F =a +2. For identical non -interacting 
sections, the feedback is 12 db, and the ex- 
tension factor 2. For other cases the feed- 
back is 6 db more than for the 12 db /octave 
type, and the frequency extension factor 
V2 times it. 

The basis for the academically correct 
approach to the 24 db /octave case was given 
in ref .° The response reduces to the form 

db= 10 log. [1+y'] (8) 
The basis for the simplified approxima- 

tion rests on using an amount of feedback 
that, combined with two external identical 
non- interacting sections, will yield the half - 
ultimate- slope, half - ultimate -phase -shift 
point at 3 db. This requires 
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Fig. 19. Configuration of circuits for 24 
db /octave filters using this technique 

with tubes. 

db = 10 log,, [1 +(a -+,3 2 ) 
y' +y` 

] 

+ 10 logo [1 +ty'+ y'] (9) 

should reduce to 3 db at y =1, or 

aF2 =- 

reducing to F= 2(a +2). (10) 

This means the arrangement requires an- 
other 6 db more feedback, or 12 db more 
feedback than the 12 db /octave type, with 
twice the frequency extension ratio of that 
type. 

The error from making this simple ap- 

Fig. 20. Configuration of circuits for 24 
db /octave filters using this technique 

with transistors. 
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Fig. 21. Scale to aid in determining feedback relationships in simplified version of 
24 db /octave filters. 

proximation produces a response of equating to zero, the approximate maxima 
occur when y' = i/a or 3. Substituting these 

db = 101og,o [1 + y' +y` + y °] (11) values into the error expressiin shows the 
excess loss at these frequencies to be 

10log,,41 =0.3 db. Æ 
in place of Eq. (8). 

Differentiating the error [the difference 
between Eqs. (8) and (11)] by y and 

liti SERIES 6 
3 SPEED 4 TRACK 

STEREO TAPE DECK 
. r,r.- 

Foot 
Pedal 
Accessory 
Available 

L 

Here is breath -taking perfection encased in a unique, 
modern styled cabinet ... the embodiment of Tand- 
berg brilliance for incorporation into your present 
Hi -Fi system. Among the many outstanding features 
you will find: *3 separate heads for erase, record, 
playback. *Push button control. *High and low level 

input. *Sound -on -Sound Simultaneous record and 
playback. *Wide range of frequency response. 
*Pause control. *Dual pulsating electronic eyes. 

*4 -Track Stereo and Monaural Record. 

SEE AND HEAR ... FOR YOURSELF! 

Tanabery of America, Inc., 8 Third Avenue, Pelham, New York 
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YOUR NEEDLE 
IS DISTORTING 

SOUND BYAS 
MUCH AS 85% 
(if it isn't a Fidelitone Pyramid Diamond ) 

A conventional needle with a rounded ball tip 
can't fit the microgroove accurately. Its rounded 
shape prevents proper contact in the high tonal 
passages. Result? Distortion and noise. 

But, Fidelitone's new Pyramid Diamond is shaped 
like the original cutting stylus to fit the record 
groove exactly. It maintains proper contact in 
all frequency areas. This lowers background 
noise and distortion by as much as 85 %, and 
reproduces only maximum true sound - stereo 
or monaural. 

HERE'S WHY... 

Recording Stylus Ordinary Needle Pyramid Diamond 

Fidelitone's new Pyramid Diamond is shaped 
similar to the stylus that recorded the original 

sound. It perfectly follows every 
contour created by the recording 
stylus. 

In an unmodulated, or low fre- 
quencygroove, the recording stylus 
(A) cuts a groove (W -1) wide 
enough to let an ordinary ball 
point needle (C) and the Fidelitone 
Pyramid Diamond (B) track the 
centerline of the groove accurate. 
ly, and contact all recorded sound 
impressions. 

As the groove is modulated by 
high tones, the groove width 
(W -2) cut by the recording stylus 

(A -1) narrows. This causes 
the ordinary ball needle (C.1) 

to rise and "pinch out" of 
the record groove. It 
bridges modulation crests, 

mistracks centerline and 
distorts sound impressions. 

The Pyramid Diamond (B.1), 
because of its new shape, stays 

solidly in the record groove, 
smoothly glides along the center- 
line positively driven by the 
groove walls. 

BALL POINT DIAMOND PYRAMID DIAMOND 

And the new shape of the Pyramid Diamond 
allows more surface contact between needle and 
record, substantially reducing contact pressure. 
This greatly increases needle and record life. 

See your record dealer or hi -fi specialist today. 
Demand the Fidelitone Pyramid Point. You owe 
it to your records and your listening pleasure. 

For the complete story on the revolutionary new 
Pyramid Diamond, or the name of your nearest 
dealer, write Fidelitone, Chicago 26, Illinois. 

Fidelitone 
"Newest shape on records" 
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HAROLD LAWRENCE 

"And Everywhere That Mary Went" - 
One View of Background Music 

IN A CLASSIC W. C. Fields movie about 
a prodigal son returning borne to his 
parents' hut in the icy North, the late 

comedian prepares to go out into the cold 
to milk the deer. With his band on the 
doorknob, he pauses to utter these words, 
"It ain't a fit night for man nor beast." 
Opening the door, he is hit in the face by 
flying slush. 

I am reminded of this every time I visit 
the corner tailor shop. My first impulse is 
to duck aurally to get out of the way of 
the noise. The loud sounds filling the shop 
are created not by the steam- snorting 
presser, or the old- fashioned sewing ma- 
chine, but by a table model radio set to 
near -maximum level. There is nothing to 
do but shout "Press" or "Clean," point to 
the deposited garment, and depart hastily. 
If I happen to hail a taxi, the chances 
are that the driver, too, is operating bis 
radio at a hearty volume, loud enough to be 
heard above the clamor of Manhattan's 
traffic. The cab driver is on the whole co- 
operative when asked to turn off his radio, 
although he is one of the rare dispensers 
of processed music over which we can ex- 
ercise some control. For in a world where 
music, whether of the radio or Muzak va- 
riety, is so much a part of our lives, it has 
become almost impossible to escape the 
ubiquitous loudspeakers. 

Functional Melodies 

During the past decade or two, an in- 
creasing number of hotels, factories, re- 
tail stores, art galleries, rest rooms, and 
countless other public places have been 
wired for sound. The design of virtually 
all new office buildings, "luxury" apart- 
ment houses, air terminals, theatres, and 
so forth, includes built -in music. It would 
seem that the aim of hotel operators, busi- 
nessmen, and industrial magnates is to 
saturate their areas with background 
music. Industry reports, for example, tell 
us that output is increased and errors re- 
duced when music is piped into the plant. 
Muzak's program director once gave out 
his recipe for work- with -music in The 
Saturday Review (Sept. 28, 1957) : "When 
the employee shows up in the mornings he's 
usually in good spirits, and, accordingly, 
the music is relatively calm. By ten -thirty, 
he's getting a little tired and feels a bit 
of tension, so we hit him with something 
that will give him a lift. Around noontime 
he's looking forward to lunch, which calls 
for melodies in a more relaxed mood. Then 
toward the middle of the afternoon, fatigue 
is likely to set in, and once more we pep 

`26 W. 9th St., New York 11, N.Y. 

him up with something rhythmic, usually 
with an even stronger beat than in the 
morning." 

Similarly, Muzak's services cover other 
public functions such as transportation 
(Hawaiian songs are programmed on 
Hawaiian -bound flights), finance (banks 
are not what they used to be), dining, 
swimming, and so on. 

There is nothing anyone can do about 
the rising tide of background music, so 
enthusiastically supported by market sur- 
veys and efficiency experts. Nevertheless, 
many regard piped -in music as an intru- 
sion, though their opinions are obviously 
not shared by the majority. However, since 
"there is nothing democratic about a cap- 
tive audience" (as William Schuman, presi- 
dent of the Juilliard School of Music 
pointed out), a minority report is in order. 

One of Detroit's finest hotels has lined 
its elevator interiors with full -length mir- 
rors. When you are riding with several 
passengers, you can almost forget about the 
glass, but when you enter the elevator 
alone in the early morning, it can be a 
trying experience. It's difficult enough to 
have to face yourself in the bathroom 
mirror while shaving, but to see your re- 
flection from different angles is really un- 
fair. To add to this, the hotel management 
has installed Muzak (the term is used 
generically) with the result that you are 
bombarded with optimistic arrangements 
of popular songs all of which seem to say, 
"Smile, darn you!" 

An art gallery on Fifty -Seventh Street, 
now presenting an exhibition of French 
paintings, including the works of Dufy, 
Renoir, Redon, and Vuillard, has recently 
installed a wired music system. The choice 
of music could not be more incongrous: 
the loudspeakers fill the small gallery with 
mediocre versions of popular songs, thereby 
breaking the mood which the artist in- 
tended to create in the mind of the viewer. 

Advertisements notwithstanding, com- 
mercial jet planes have not yet succeeded 
in keeping the noise of the engines from 
the passengers, although the degree of in- 
sulation is high when one considers the 
tremendous roar and squeal produced by 
the jets. Many of the airlines have now 
equipped their cabins with wired music, 
but it is seldom effective when the plane 
is airborne. Most of the time, the repro- 
duction is distorted, suffers from wow, and 
makes for an unpleasant whine in the back- 
ground. On one particular flight, the pitch 
waver was so pronounced that it sounded 
like a 45 -rpm record being played off -center 
on a normal- spindle turntable. 
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Random Noise 

The air is contaminated not only by 
commercial piped -in music but by other 
factors as well. On a recent Antarctic ex- 
pedition, it was reported that, with the 
exception of the captain's quarters, the 
sound of rock 'n roll dises penetrated 
every corner and hole of the ship through- 
out the crew's waking hours. The pattern 
is probably true of all our military out- 
posts, submarines, and surface vessels. 

The boom in portable transistor radios 
has also swelled the ranks of the music in- 
truders. At Lewisohn Stadium concerts, it 
is not unusual to see someone in the audi- 
ence listening to a radio program while a 
performance for which he has paid to at- 
tend is being given at that very moment. 

The car radio played on important role 
in the career of a record promotion min. 
Whenever one of his firm's records was 
being broadcast by one of the local disc 
jockeys, he would raise the level of his 
sporty convertible's radio to maximum out- 
put, and in order to enable everyone within 
a twenty -block radius to hear it. 

It is interesting that with the increas- 
ingly wider dispersion of Muzak and other 
media, the public has come to take music 
in the air for granted. Half -an -ear listen- 
ing is the result. But, as Max Frankel re- 
cently reported from Moscow in the New 
York Times, it is impossible for even the 
most insensitive ears to remain indifferent 
to "the blaring of loudspeakers pouring 
forth a din of martial rhythms and inspira- 
tional lectures into trains, ships, parks and 
public squares." A powerful Russian liter- 
ary journal has finally raised its voice in 
protest and inaugurated an anti -noise cam- 
paign with the slogan, "That those who 
want to listen can listen and those who 
don't should be spared the noise." 

It looks as if those on this side of the 
Iron Curtain who don't want to listen may 
be forced to follow the lead of Time, Inc. 
In the magazine's new building, air con- 
ditioning outlets in the ceilings contain 
"a noise maker giving off a low, controlled 
hum." This noise was created deliberately 
to combat the noises produced by the "pool" 
(offices separated by movable partitions) : 

namely, the sounds of voices, telephones, 
typewriters, and teletype machines. On a 

smaller scale, why not design a portable 
transistor hum -maker for individual anti - 
noise and anti -wired music use? 

LIGHT LISTENING 
(front page 14) 

outfit that the other bands of his day have 
not been able to maintain. Then too, he has 
never indulged in ornate styles that would 
tend to date the band. Never having heard 
the band in person, I was surprised to dis- 
cover what tape Is able to do for the sonic 
punch in n typical Brown full ensemble at- 
tack. Discs have not revealed the solidity you 
can get today when this band meets a well - 
designed tape head. 

The selection of music in this set reflects 
the band's intimate association with the swing 
era. With the exception of Billy May's Lean 
Baby and a show tune from "Bells Are Ring- 
ing." most of the material has had years of 
service. The Goodman favorite King Porter 
Stomp rubs shoulders with Motet; Swing and 
Ellington classics such as Take the "A" Train 
and Pm Beginning to See the Light. Add the 
Ralph Burns Early Autumn featured by Woody 
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Herman, along with George Shearing's Lullaby 
of Birdiand and you have a lineup that could 
do credit to any swing band. A feature that 
will be welcomed by any listener with sensible 
spacing of stereo speakers is the absence of 
adolescent gimmicks both in the arrangements 
and the orchestra's seating plan. 

Bells Are Ringing -Original Soundtrack 
Capitol SW 1435 

In transferring this hit musical to the 
screen, M -G -M has captured most of the flavor 
of the New York production. Judy Holliday 
again plays the lead she created on Broadway 
in this story of the elaborately comical role 
a telephone answering service operator can 

play in the life of a client at PL 0 -4433. Dean 
Martin handles the romantic songs at that 
exchange with unpretentious aplomb. The Jule 
Styne songs, including two new ones written 
for the film, take on higher gloss with the 
studio orchestra under the direction of Andre 
Previn. The best use of stereo occurs in the 
dance sequence midway through the tune 
"Just in Time" as Judy Holliday and Dean 
Martin move from speaker to speaker in an 
old -fashioned patter routine. 

George Melachrino: Music of Victor Her- 
bert RCA Victor LSP 2129 

Many light music fans have been condi- 
tioned to the Mantovani and Kostelanetz treat- 

ment of Victor Herbert's music. Heavy com- 
mercial drive in every phrase has been part of 
their trademark. After the first fifteen minutes 
of this album, I was ready to admit preference 
for the low -pressure method Melachrino used 
in a dozen of the more familiar operetta melo- 
dies. The realism of this spacious, made -in- 
England recording doesn't need souped -up ar- 
rangements to sell the music. Impressively low 
in distortion, this is one of the smoothest pop 
recording jobs on any label in recent months. 
The term "pop" is a bit out of place in this 
case because the illusion of depth in the clever 
handling of the March of the Toys is equal to 
that of the best symphonic stereo recordings. 
This one is worth hearing even if Victor Her- 
bert's output doesn't hold a sanctified place 
in your heart. IB 

If you buy this, insist that you want a 
"libretto" or text from London, and make the 
dealer inquire for you. Somebody ought to tell 
London. . . . 

Grofé: Grand Canyon Suite. 
Beethoven: Wellington's Victory (The 
"Battle Symphony "). Morton Gould and 
His Orchestra. 

RCA Victor LSC 2433 stereo 
This is rightly billed, and sold, as a Stereo 

Spectacular. its all of that, if not too much 
more. But what surprised me here was the 
good show put on by Mr. Beethoven, whose 
musical battle is between the Duke of Wel- 
lington and Napoleon's French. 

I'll let the Grand Canyon pass ; you can 
figure for yourself how It'll sound in Morton 
Gould's enormous stereo. I went straight to 
the big fight. The Battle Symphony is regu- 
larly castigated by music critics as a piece of 
junk, unworthy of its great author. Perversely, 
I myself have had a small warm spot for it 
in my own affections, ever since I first heard 
it on records back in the Thirties. A wonder- 
ful and truly Beethovanian little set of varia- 
tions on dry Country 'Tie of Thee was part 
of its charm, for me. 

But more was simply in the fact that this 
was an honest piece which did exactly what 
it Intended to, put on a mock musical battle. 
After all, the original was written for a mon- 
ster mechanical orchestra, twenty times the 
size of our puny carousel "organs" -why, in- 
deed, should it sound like the Eroica Sym- 
phony 1 It sounds like a musical battle, and 
it's an effective one in Napoleonic terms, com- 
plete with military marching, drums, guns, 
cannon, plus God Save the King representing 
the British and The Bear Goes Over the 
Mountain (as we know it) representing the 
French. 

In stereo this battle -axe of a showpiece 
suddenly takes on a dramatic genuineness 
that you would not suspect via the one - 
dimensional format, for how, after all, can 
a musical battle be one -dimensional? Here, 
the English are in one speaker and the French 
in the other, and the battle is all over the 
place ! In good old -fashioned style, the armies 
draw up at parade attention before the fight 
begins ; we hear splendid pipings and drum 
rolls, first on one side and then the other. 
Then the cannons roar, the muskets rattle, 
the Bear goes over his Mountain slower and 
slower, in the minor, as the French are de- 
feated, and to cap the victory, God Saves his 
British King in the abovemeutioned noble 
set of variations. 

It's a lively show, come into its own In 
stereo, and if you are inclined to disapprove 
of Mr. Beethoven, you'd better not try ; oddly 
enough, the whole thing reeks of Beethoven 
from beginning to end and you won't for an 
Instant be able to forget who was responsible. 
No need to, really. 

4. Quartets, Quintets 
The String Quartets of Franz Joseph Hay- 
dn. (a) Op. 71, #3; Op. 74, #2, #3. (b) 

Op. 71, #1, #2; Op. 74, #3. Griller 
String Quartet. 
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RECORD REVUE 
(from page 51) 

Vanguard VSD 2033, 2034 stereo 
(also mono) 

Haydn: String Quartets Op. 54, #1 and 
#2. Amadeus String Quartet. 

Angel 45024 
Haydn quartet nomenclature is painfully 

hard on the eyes (as above) but the music 
is good for the ears, decidedly. You're not 
likely to exhaust the supply of these quartets 
in your casual listening -there are eighty - 
odd, composed over a long span of years, and 
even the very earliest, virtually the first true 
string quartets ever written, are masterfully 
composed. There's a little serenade movement 
from one of the very first that is often heard 
in restaurant and mood music form, for in- 
stance. (It's better where it belongs, with four 
solo strings.) 

Vanguard's Griller Quartet is the leading 
British group, mature (1028), seasoned, in 
today's fast -moving musical world a pleasingly 
old- fashioned quartet with a big, poetic sound, 
rather lush, a reverent musical approach that 
makes the most of every musical detall in rela- 
tively leisurely fashion. The Haydn Quartets 
don't suffer at all under this treatment - 
indeed, it avoids both the overly high -power 
speed treatment and that slightly prim, over - 
fussy sound that are often associated with 
Haydn quartet playing today. Perhaps there is 
more intensity of playing to be found in the 
work of other quartets- Budapest, for in- 
stance-a longer line and more subtlety of 
phrasing; but the Grillers make up for this in 
warmth, humanity, and vigor. Their playing 
is excellent for inquiring minds who want to 
know what quartet music is like under good 
home listening conditions. 

Angel's Amadeus Quartet is a younger group 
(three of them were five years old when the 
Griller was founded), nominally British but 
actually three -quarters Austrian; its name is 
Mozart's middle name. Its playing is corres- 
pondingly more of a contemporary sort, leaner, 
somewhat drier and less Romantic, with more 
emphasis on over -all shape and structural de- 
tails, less on leisurely melody on the loose. In 
corresponding fashion, Angel's recording is 
drier, closer, the string tone more edgy and 
leaner than Vanguard's for the other group. 

Stereo (in Vanguard) is Important in de- 
fining the space in which the music is played, 
rather than as a means for separating the 
instruments. (They don't spread out in a 
straight line, in any case.) You won't worry as 
to whether the cello is heard ou the right or 
the left -it's unimportant. What counts is the 
stereo room- realism. That's plenty, and it 
justifies a great deal of excellent chamber 
music stereo, right dòwn to single instruments, 
in a realistic space. 

Mozart Quintets. Griller String Quartet 
with William Primrose, viola. 

Vanguard VSD 2060/61/62 stereo 
These three LP's came in after I had writ- 

ten the preceding account of the Griller's 
Haydn, and they can share much of that de- 
scription. The discs are available separately, 
in stereo or mono, and include five Quintets 
plus the Adagio and Fugue Os C Minor, K.546 
(played by the Quartet). 

What is extraordinary about these Quintets 
is their lateness and, consequently, their full 
maturity. The earliest has a "K." number in 

the 400's and the last is one of the few final 
Mozart works with "600" identifications. The 
Quintets began thus, when the long series of 
Mozart Quartets was practically ended, and 
represent the very top of Mozart's expression. 

In addition, there is the extra richness of 
color and texture given by the pairs of violins 
and violas (the cello on the bottom) to add 
more interest. If you don't know Mozart well, 
you could at first think of these Quintets as 
light -hearted In many spots -you would be 
right, but very wrong if you concluded that 
this meant superficiality. Mozart's most hys- 
terically gay music often is a part of his 
most intense musical expression ; the final 
Quintet in E Flat, K. 614, is a superb ex- 
ample. 

Haydn: Quartet in C, Op. 76 No. 3 
( "Emperor"). Mozart: Quartet in C, K. 
465 ( "Dissonant'). Paganini String Quar- 
tet. Kapp KC 9045 -S stereo 

The Paganini group, named after the four 
" Strads" it plays, which were once owned 
by Paganiui himself, is an American -born 
quartet that has enormous competence and 
technique, a mellifluous tone (aided by the 
instruments, of course) and for my ear, a 
certain ineffable slickness which, In places, 
amounts to superficiality. 

I don't mean superficiality in any but a 
relative sense, for quartet playing is a very 
exacting art with enormously high standards 
of execution. This is a masterful quartet in 
ensemble and technique and no two ways 
about that. But there is, nevertheless, a cer- 
tain softness of phrasing, a lock of dramatic 
shaping of the ideas and, above all, an un- 
awareness of the really great and mystical 
moments in these works, that makes this 
playing top -drawer, for this music. I note 
particularly the lovely Haydn variations on 
his own Austrian national anthem, the Em- 
peror's hymn, and the almost magically sim- 
ple sequences in the slow movement of the 
Mozart -they are "just played" here, impec- 
cably, instead of projected with intimations of 
awesome greatness. It can be done, and baa, 
but not this time. 

5. Horns and Pipes 
French Horn Masterpieces. James Stag- 
liana; Paul Ulanowsky, piano. 

Boston BST 1009 stereo 
I question the word "masterpiece" in con- 

nection with many of the juicily Romantic 
items on Mr. Stagliano's program, but other- 
wise I find this as pleasantly hornful a rec- 
ord as you'll run into, showing off the pro- 
fessional sound of the instrument most ad- 
mirably. Almost all of the pieces are slow and 
dreamy (a few fast, blatty items, for con- 
trast) and the horn -particularly in stereo - 
comes from far, far away in that peculiarly 
spaceless manner that is its greatest asset. 
Nice recording. 

The piano is good too ; it ought to be, with 
the accomplished Paul Ulanowsky at the key- 
board. 

Color Contrasts. The Horn Club of Los 
Angeles. Capitol SP 8525 stereo 

My first thought, when I put on the Men- 
delssohn Bong without Words that graces the 
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opening of this LP, was of a herd of wal- 
ruses -those dozens of wallowing walruses 
that appeared on n cover of LIFE some time 
back. 

It's the darndest thing the way specialists 
like to specialize. Here, you have a braying, 
blatting, honking herd of French horns and 
the sound is not only of the utmost virtuos- 
ity but of the most curious strangeness. All 
that's missing, alas, is music, with the excep- 
tion, as I hear the stuff, of two echo-effect 
pieces by those ancients Lassus and Pales - 
trina, both of which works I've sung in their 
original vocal form. Fine music and not at 
all bad in the horny format, even if minus 
the essential words. 

The rest, Mendelssohn- Walrus aside, is pro- 
fessional horn stuff. How can so much be 
written to say so little? It does, of course, 
project every known virtuoso effect in the 
born repertory and a good many more which 
surely no man has before imagined, for you 
don't often get to bear a herd of walruses - 
horns, pardon me-all by themselves in this 
fashion. Very curious, I'll have to admit, if 
not exactly, as Capitol claims, n "startling 
showcase." 

The Festive Pipes -Five Centuries of 
Dance Muisc for Recorders. Krainis Re- 
corder Consort. 

Kapp KC 9034 -S stereo 
This is an excellent recording of recorders. 

These recorders, of course, aren't Ampexes but 
those beaked, blow- into -it wooden flutes that 
have been revived so happily in recent years, 
after a brief century or so of extinction. 
There's a whole consort of them here, from 
sopranino down to bass and great bass, six 
types in all, and they play extensive music 
ranging all the way up to the Eighteenth 
century, beginning in the Thirteenth, which 
was a lively time for recorders. 

This collection takes it cue from the fine 
records of the Belgian Pro Musica (Archive) 
The sequence of pieces affords plenty of listen- 
ing variety and color, with breaks provided 
via percussion instruments and solos, between 
the recorder ensemble pieces. The playing is 
as good as you'll find, authoritative, very mu- 
sical and technically virtuoso throughout. The 
music ranges from the wild, raw little dances 
of the sophisticated Thirteenth century 
through the ineffably lovely melody of John 
Howland, and in geography from England to 
Germany and Spain. 1£ 

CIRCUIT SENTRY 
(from page 28) 

shorted, the feedback voltage disappears, 
and the gain of the amplifier as measured 
from the input to the grids of the output 
tubes is increased. If an amplifier nor- 
mally uses 10 db of feedback, there is a 
10 db increase, or three times the normal 
voltage gain. For a given signal input to 
the amplifier, this higher gain causes a 
higher signal voltage at the grids of the 
output tubes, and a higher plate current. 
The plate dissipation is thereby further 
increased. 

In order to protect the output tubes 
from this type of fault, a circuit has 
been devised which in the event of a 
short in the speaker line removes signal 
voltage from the grids of the output 
tubes, thereby rendering the plate dissi- 
pation the same as under no signal con- 
ditions. 

Circuit Arrangement 

The new circuit is shown within the 
dash -line area in Fig. 1. In this figure, 

endowed with uncanny intelligence . 

*GENTLY AUTOMATIC* 

GLASER* STEERS 

GS *77 

Handles your records gently with all the care 
you would want them to receive. Superb per- 
formance of stereo and, monophonic records. 
World's only record changer with 'turntable 
pause.' $59.50 (less cartridge and base). At 
your hi -fi dealer or write for brochure. DEPT. A9 

Glaser -Steers Corp., 155 Oraton Street, Newark 4, N. J. 
A Subsidiary of American Machine and Metals Inc. 

Circle 73a 

DON'T SPEND ANOTHER 
CENT ON STEREO . . . 

UNTIL YOU READ THIS 
BOOK! 

Why play hit -or -miss with your stereo 
system? The fact - filled, illustrated 
STEREO HIGH FIDELITY HANDBOOK 
will be worth many times its price in 
savings to you on home sound systems. 
Its accurate, easy -to- follow instructions 
tell and show you 

how to buy, build, place and connect 
your stereo equipment 

how to convert your present mono set to 
stereo 

how to keep your stereo system in top 
shape without incurring expensive repair 
bills 

how to choose among the latest com- 
ponents and how to rate the newest 
developments 

Written by a leading electronics engi- 
neer, this trouble- shooting handbook 
guides you step by illustrated step City ......... ... Zone . State through every stereo problem, and I_ 

Circle 73b 

answers all your questions about the 
theory of stereophonic sound. It will give 
you a new understanding of the whole 
world of high fidelity. Illustated with 
hundreds of helpful photographs. Order 
your copy of Norman H. Crowhurst's 
STEREO HIGH FIDELITY HANDBOOK today. 

$5.95 

r 
RADIO MAGAZINES, INC. 
P.O. Box 629, Minneola, N. Y. 
Send me Crowhurst's STEREO HIGH FIDEL- 
ITY HANDBOOK for 10 days' examination 
on approval. In 10 days I will remit $5.95 
plus few cents for delivery costs, or return 
book postpaid. (We pay delivery costs if you 
remit with this coupon; same return 
privilege.) 

Name 

Address 

i 
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V V2, and V, constitute part of the 
regular amplifier. VIA is a voltage am- 
plifier, V1B is the phase inverter and 
driver, and Vs and V, are the push -pull 
output tubes. The new circuitry is that 
associated with V4 and V,. V4 is a duo - 
diode triode 6FM8, and V, is a 6AU6 
pentode. 

The operation of the circuit is based 

Fig. 2. Simplified comparator circuit ar- 
rangement. 

Fig. 3. Adding a fixed negative bias to 
the circuit of Fig. 2 provides a control 

voltage to the pentode shown. 

on the balance achieved under normal 
operation between voltages derived from 
the signal voltages at points (B) and 
(C) in Fig. 1, and the fact that this 
balance is upset when a short occurs at 
(C). 

An equivalent schematic is shown in 
Fig. 2. When E,= E2 and R, = RQ, the 
d.c. voltage at (A) is zero with respect 
to ground. If E, is greater than Es, the 
d.c. voltage at (A) is positive, and with 
Es greater than E the d.c. voltage at 
(A) is negative. 

It is desirable, of course, that under 
trouble -free conditions, E, = Es over the 
whole range of input signal levels to the 
amplifier. E, and Ee are derived from 
voltages at points (B) and (C) of Fig. 
1. Since these voltages are within the 
negative feedback loop of the amplifier, 
the ratio Ec /Eb remains constant over a 
wide variation of input signal levels, 
tube characteristics, line voltage varia- 
tions, and the like. 

The circuit of Fig. 2 is now modified 
by connecting the resistor R, to a nega- 
tive supply voltage, as shown in Fig. 3. 

Now the d.c. voltage at (A) is negative 
for E, =E, for all levels of E, and E2. 
Under conditions of a short or a heavy 
overload at (C), E, is much greater than E and the negative bias voltage is of 
such value as to make the resultant volt- 
age at (A) either zero or slightly posi- 
tive. The d.c. voltage at (A) is connected 
to the grid of the 6AU6 and its plate is 
connected to the plate of the amplifier 
driver V,a, (Fig. 1). Under normal con- 
ditions, the negative voltage at (A) is 
sufficient to hold the 6AU6 well beyond 
cutoff so that its effect on the operation 
of the amplifier is nil. With the output 
shorted, the grid of the 6AU6 is at zero 
volts with respect to ground, the tube 
draws a relatively high plate current and 
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Fig. 4. Curves showing effect of sentry circuit on dissipation of output tubes. Data 
taken with Fanon Model 3370 amplifier and with constant input signal. 
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Fig. 5. Complete "Circuit Sentry" is 
housed in small plug -in unit. 

due to the voltage drop in R4, the plate 
voltage of V ", is brought down to a 
very low value, limiting sharply the 
audio output of the tube. The dissipa- 
tion of the output tubes under this con- 
dition, even with maximum signal input 
and the speaker line shorted to ground, 

is practically the same as it is with zero 
input signal. 

Since under normal conditions the 
6AÚ6 tube of the protective circuit is 
operating in the cutoff region it has no 
effect on the operation of the amplifier, 
and therefore no adjustments whatsoever 
are required when the protective circuit 
is added to the amplifier. 

If a fault in the speaker line is inter- 
mittent, and if continuous signal is being 
fed to the amplifier, as from a phono or 
radio, for example, the circuit will lock - 
in in the blocked condition (no signal on 
grids of output tubes), thus protecting 
the amplifier against recurring faults. 
After the fault is cleared, it is necessary 
to hold the volume control at zero for 
approximately ten seconds for the cir- 
cuit to restore itself to normal. 

Figure 4 is a plot showing the effect 
of the protective circuit for varying de- 
grees of overloading. The data for these 
curves were taken with a constant input 
signal -the input required to drive the 
amplifier to maximum output under nor- 
mal rated -load conditions. The curves 
show the dissipation in the output tubes 
as a percentage of maximum allowable 
dissipation versus the load as a percent- 
age of rated load -with and without the 
protective circuitry. The curves show that 
when the load across the output falls to 
approximately 30 per cent of the rated 
load, there is severe danger of overdissi- 
pation. With the protective circuitry, 
there is no possibility of overdissipation 
under any conditions. 

The circuit discussed above is offered 
in the form of an optional plug -in as- 
sembly unit for the Fanon P.A. amplifier 
models 3335, 3345, and 3370. Figure 5 
is a photograph of this plug -in unit. As 
mentioned above, no adjustments are 
necessary. The unit is merely plugged 
into a socket provided for this purpose, 
as shown in Fig. 6. Æ 

Fig. 6. Fanon Model 3345 amplifier with "Circuit Sentry" 
socket provided. 

module plugged into 
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INTEGRATION! 
An integrated sound source, such as 

is produced by the unique design of the 
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tightest possible coupling over the audio 
range. This ensures a close sound spec- 
trum being reproduced of each instru- 
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was originally created. 
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each channel is thoroughly integrated, 
to avoid the 'hole in the middle' sen- 
sation. However, at the some time, the 
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tion and definition of each instrument or 
vocal placement, and to this end the 
early integration of individual channels 
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TRACKING PROBLEM 
(from page 24) 

radius of SC, which is the angle CsSZ 
which is labeled 02. At radial distances 
equal to SX and SY there is no tracking 
error. 

In Fig. 2 it can be seen that 01, the 
error at the minimum radius, is some- 
what greater than 03, the error at the 
maximum radius. Since the maximum 
permissible tracking error for a given 
distortion level is roughly proportional 
to the radius, the case illustrated is less 
than optimum. This brings us to the 
problem of optimizing the offset angle 
and the overhang distance. We may now 
apply some dimensions to the problem. 
The arm under discussion has a pivot to 
stylus distance of 91/2 inches and the de- 
sired minimum and maximum playing 
radii are 2 inches and 534 inches respec- 
tively. A number of concentric circles 
are drawn with P as the center. Each 
circle represents a different overhang dis- 
tance. For simplicity only two of these 
are shown in Fig. 3. These represent 
overhang distances of 1/2 inch and 5/s 
inch. Line SX is drawn to show that 
% -inch overhang is too great since the 
error at minimum radius is the same as 
at the maximum radius. It may be seen 
from inspection of the plot that the error 
at the minimum radius would be greatly 
reduced if the minimum radius were in- 
creased just slightly but since we wish 
to maintain low distortion in to a radius 
of 2 inches let us try an overhang of 
1/2 inch. When we have drawn an offset 
line SZ and measured the resulting errors 
we find that 81 and 02 are about 1 deg. 
and 193 is about 3 deg. These are about 
one half the permissible standard of 1 

deg. per inch radius suggested by Sea - 
grave. 

The actual determination of the opti- 
mum offset and overhang can be made 
very rapidly by drawing a number of 
concentric circles representing a range of 
values for overhang as shown in Fig. 4 
and selecting the correct one by swinging 
a straight edge around point P. Shown 
in Fig. 4 are three trys at an offset angle. 
Line 1 is at too small an angle, giving 
only one point of correct tracking and 
excessive error at other radii. Line 3 

gives a choice between only one point of 

Fig. 2. (Top) Graphical diagram for a 
phono arm with offset. 

Fig. 3. (Middle) Preliminary steps in ob- 
taining optimum offset angle by the 

graphical method. 

Fig. 4. (Bottom) Optimum tracking angle 
can usually be determined readily by 
inspection with this graphical construc- 

tion. 

correct tracking or two points of correct 
tracking with excessive error at small 
radii. Line 2 gives a reasonably good 
solution to the problem. 

This quick selection by eye may not 
be as rigorously accurate as the mathe- 
matical method, however, from the prac- 
tical standpoint the difficulties in know- 
ing the actual direction of motion of the 
stylus and the setting of the cartridge in 
the arm to an accuracy greater than that 
which the desirable offset can be deter- 
mined by the method described tend to 
make more accurate methods academic. 
The fact that the determination can be 
carried out with only a few drawing in- 
struments makes it most useful. 

Other information may be obtained 
from the graphical analysis. It can be 
seen that the errors in tracking are in- 

PIVOT FOR FIG. 2 

dicated by the divergence of parts of an 
arc from a straight line, therefore the 
error can be reduced by shortening the 
arc or flattening it. It can be shortened 
by increasing the minimum radius or by 
decreasing the maximum radius. If the 
arm is to be used only on 12 -inch records 
it might be profitable to increase the 
minimum radius to 21/2 inches with the 
result that the tracking error over the 
remaining part of the record could be 
even further reduced. If the length of 
the arm is adjustable the curvature of 
the arc may be reduced by increasing the 
length of the arm to the maximum that 
can be accommodated. 

The reader may believe that because 
his pickup arm does not have any ad- 
justments that it either doesn't need any 
adjustment or cannot have adjustment 

P PIVOT FOR FIG. 3 

applied even if needed. Neither of these 
beliefs is necessarily so. Because there is 
a variation between various cartridges 
in the relative locations of the mounting 
holes and the stylus it is possible that 
the pivot to stylus distance will not be 
the same as the manufacturer had in 
mind when he designed the arm. If a 
different offset angle is needed it may be 
possible to "steal" a few degrees by 
slotting the mounting holes in the car- 
tridge or by similar subterfuges. In any 
case it takes just a few minutes to in- 
vestigate the situation and it may well 
result in greatly reduced distortion from 
your records. 

P PIVOT FOR FIG. 4 
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AUDIO ETC. 

(from page 14) 

binaurally out of doors. That experiment 
of mine dates from March, 1953, and still 
hasn't got anywhere with the Audubon 
Society. (But then the Country Dance 
Society still hasn't put out an LP record, 
preferring the tried- and -true 78's. I at- 
tempted to sell them on LP about that 
sume era.) 

So-if you want earphones with two 
channels, by all means take up my limbo - 
hobby, true binaural recording. It's terrific, 
almost as good as that other limbo -hobby, 
stereo photography, which I continue to 
practice with much joy. And binaural is 
easy now, what with four -track portable 
recorders that'll get you two hours of hi -fi 
twin -channel earphone sound on a single 
roll of tape. My old Magnecord of 1953 
did 15 minutes on the same, and weighed 
hundreds of pounds, in two big cases. 

Ear Strain and Eye Strain 

But what of stereo itself, via earphones, 
as now being recommended so opportunely? 

Well, I won't deny that it is interesting. 
It does present an arresting and novel kind 
of sound. And especially when the stereo 
recording is of the multi -mike, multi -chan- 
nel original sort, as in the bigger RCA 
Victor jobs. You have, in such cases, a 
whole raft of ears on each side of your 
head, or rather, on extensions. Your silly 
sound -sensers are out on stalks (made of 
metal) maybe a couple of hundred feet 
apart. Most inconvenient, as to hearing. 
Sometimes, too, you find your multiple ears 
facing in various directions all at once. One 
pair of ears faces East and West while 
another aims North and South. Some of 
your ears are only a few feet from a 
singer's nose; but then again, a few more 
of them are off somewhere in distant space, 
hovering. 

This, you see, is stereo technique. It has 
astonishingly fine values, new ones being 
worked up every day. As you know, I'm all 
for stereo and I'm always the first to be 
distressed when people say, "What junk." 
It is not junky, stereo sound. It is a terrific 
thing, on every level of sound -listening 
from the crude to the cultural. 

But it isn't meant for earphones. It is 
less and less earphone -prone each day. 
Stereo, once and for all, depends upon 
loudspeakers, and is intended for loud- 
speakers. 

In the phones, most of the time you 
hear (if you will listen analytically) two 
quite unrelated recordings of the same 
sound. The two blend very nicely as far as 
content goes -they are the same. But as 
to physical sound, they remain discrete and 
separate. The two ears are simply unable 
to relate the differing reverberation and 
delay patterns afforded by the widely 
separated and multipled "ears." 

Via earphones, you do not get a stereo 
blend. You achieve a fine sense of space, 
but it's out of focus, like a stereo picture 
that won't quite register, or better, like a 
pair of stereo photographs of the same gen- 
eral scene but differing details, unassimila- 
ble by the eyes. Interesting sound. But for 
more than casual and short -term listening, 
very false and very disturbing to the 
inner -ear equilibrium. 

In a word, if you don't look out you'll 
get seasick. 

I'll admit to only one possible reserva- 
tion in my mind, as far as this earphone 
stereo listening is concerned (aside from 
what follows below). A good many of the 
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European recordings we import today are 
made with the relatively mild techniques 
of the M -S or the cross -mike schools of 
thinking; two mikes placed in a single 
physical housing or at a single spot in the 
recording hall, aimed directionally at heavy 
angles to each other. Cross -mike aims 
mostly diagonally; M -S has one mike bi- 
directionally aimed sidewise and the other, 
cardioid, aimed straight ahead, the result- 
ing pair of signals being matrixed to- 
gether to derive right and left channels. 

In these techniques, where the stereo 
effect is, shall I say, relatively gentle, it 
is possible that earphone listeners will be 
able to relate the two reverberation pat- 
terns well enough to achieve some ear -syn- 
thesis and thus a "two- eared" sense of 
space -though I quail at trying to think 
just what would be involved in literal 
hearing terms. Don't bother -just listen. 
But in all other techniques, particularly 
multi- channel, multi -mike recordings, ear- 
phone listening is just plain false -false 
to the ear mechanism itself, which tries to 
relate the sounds and cannot. 

Under such circumstances, ear strain 
and fatigue would seem to me to be as 
inevitable as eye strain when the two eyes 
cannot function properly together. 

3. Electrostatic Lamb 

I've treasured a worn little clipping for 
many a moon, hoping to remember it, come 
AUDIO deadline time, and it is now at last 
before me, mostly illegible -but I've fig- 
ured it out again. Bless me, I forgot to 
note what magazine it got clipped out of. 
But judging by the looks of the paper, it 
came either from Harper's or the Atlantic. 
I hereby and freely give credit to both 
magazines, and to any other that might be 
the original printer, in order to be on the 
safe side. Whoever printed it ought to 
have informed AUDIO on the spot. The 
thing has to do with Mary and her lamb- 
kin, and it reminds me of my own days 
at ex -WABF, the radio station that has 
now physically become WBAI of the Pa- 
cifica Foundation, in New York. 

Anyhow, WABF had a "penthouse 
studio" which was indeed just that, a con- 
verted two- story duplex apartment, with 
wall -to -wall carpeting and a fine inner 
stairway, complete with more carpeting 
and an ornamental curved railing of shiny 
brass. Now, I'm one of these electrostatic 
people. In winter, I need take only a 
couple of steps on a thick rug to generate 
thousands of volts. It drives me crazy. At 
cocktail parties I'm always shocking the 
kind hostess off her feet, and some of my 
sparks have been known to light up a 
dark room. 

Every time I travelled up or down that 
WABF stairway, which was dozens of 
times a day between studio and offices, I 
got nie a whale of a shock off the brass 
rail. I finally evolved the Canby shock -on- 
shock treatment: if you reach boldly out 
and whack the approaching metal object 
as hard as you can, the sting of the whack 
is great enough to override the electro- 
static shock. 

So I whanged away at that railing until 
my fingers were black and blue. I still do 
the same in other places, though not to 
obliging hostesses on thick pile carpets. 

The poem I hereby quote, with the above 
blanket credits, is thus of very special ap- 
peal to me. It was submitted to the other 

AIWA 
VM -17 is the 

first product intro- 
duced in Japan as vari- 

able directional ribbon micro- 
phone, successfully developed In 

collaboration with the Research 
Laboratory of the Japan Broad- 

casting Corporation (NHK). 
Most suited for Radio and 
TV broad- 
cast- /eî:_f= ?? ings. 

MODEL 

VM -11 

VARIABLE 

RIBBON 

DIRECTIONAL 

MICROPHONE 

FEATURES 
The difference in sensitivity as well as in 
frequency response characteristics in the 
front does not arise according to the change 
of the acoustical direction. 

'Exceptionally excellent response character- 
istics. 
The hum induction is extremely minimised 
with the complete shielding. 
Low frequency attenuation choke is built-in. 
Free from small shocks or vibrations with a 
bumping device. 

SPECIFICATIONS 
i. Type: Ribbon Microphone 
2. Frequency Response: 50- 15.000 el. t 3 dB 
3. Impedance: 600 ohms ± 20% 1.000 els 

(Switch at O position) 
4.Oatpul Level: - 75 dB (O dB = IV /p bar 

1.000 cls) at B position 
5. Mounting Screw: 5/8' 27 Threads 
6. Directional 

Characteristic: Variable Directional (non. 
Directional, uni- Dirce- 
tional & bi- Directional) 

7. Noise Level Below 30 dB 
8. Dimensions: Dia. 2 3/8', Length 10 5/8', 

Wt. 3 3/4 tbs. 
9. Case: Satin Chrome Finish 

Complete with 9.10 feet cord and built -in 
low frequency attenuation choke switch. 

AIWA CO.,LTD. - 

Kenda, Chlyoda -ku, Tokyo. Japan 

77 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


CONVERT TOI 
4 TRACK 
STEREO 

75% of all 2 track stereo record- 
ers were equipped with Robins 
M/M (Michigan Magnetics) "B" 
series heads. 

C ion of these machines to 
4 track o play can be made 
simply by replacing the "B" head 
with the 5017. "L" series heads 
(single track) can also be replaced 
by the 5017 but require the addi- 
tion of an amplifier. 

ROBINS M/M heads are perfect 
for upgrading older tape recorders, 
converting to stereo, replacing worn 
heads or for building special equip- 
ment. There's a full line of record 
and arose heads to fit 80% of 
existing models. 

Your service dealer or Robins 
M/M distributor can advise which 
head to order. 

Write for latest FREE catalog of 
more than 300 ROBINS audio ac- 

ies. 

Robins Industries Corp. 
Flushing 54, N. Y. 
Please send FREE consumer catalog 
to: 
Name 
Address 

City . Zone _ -- State 

Circle 78A 

Special 01 fireh, 25¢ 

Hear these 

authentic recordings 

of dramatic events 

from 

w. á .: " 
. . 

"The Amazing World of 
Short Wave Listening" 
narrated by Alex Dreier, Radio -TV "Mon on the Go" 

President's voice from outer space! 
Actual capture of a desperate criminal! 
Radio amateur of Little America! 
Ships at sea ... aircraft in action! 

IAAII 

CoOpON 
DAYI TO 

DEPT. 32, CHICAGO 11, ILL. 

Gentlemen: Please rush by return mail my r 
cording. "The A'nosing World of Short Wove 
Listening." I enclose 25e. 

S -38E 
receiver 

$ 59.95 

3 short wave bands plus standard 
broadcast. Built -in speaker, head- 
set output, 

hallicrafters 

NAMF 

ADDRESS 

CITY STATE 

Circle 78B 
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magazine by Mr. Frederic B. Vieux of 
Troy, N. Y., who is, or ought to be, a 
reader of AUDIO, I'm willing to bet. 

Mary had a little lamb 
Its fleece electrostatic 
And everywhere that Mary went 
The lights became erratic. 
It followed her to school one day 
Electrons all ajingle 
It made the children's hair rise up 
Set finger tips atingle. 
The teacher tried to turn it out 
Her body was not grounded 
The spark was seen for miles around 
And she's not yet rebounded, 
What? You say that's an ancient saw 

that everybody must have seen a million 
times? Well, I withdraw my magazine 
credits in that case, but I still love it. 
I'm an old electrostatic lamb myself. 2E 

NEW LITERATURE 
EICO (Electronic Instrument Co., Inc.), 

33 -00 Northern Blvd., Long Island City 1, 
New York, has just published a 28 -page 
catalog describing its complete line of 
monophonic and stereophonic equipment, 
test instruments, ham equipment, citizen 
transceivers and radios in both kit and 
wired form. The new 4 -color catalog con- 
tains pictures, detailed descriptions, spec- 
ifications and prices on every item of 
EICO equipment as of May, 1960. Also 
available from EICO is an illustrated 4- 
page booklet entitled, "Stereo and High 
Fidelity." The booklet presents a clear 
definition of stereophonic sound and dis- 
cusses stereo program sources. One sec- 
tion is devoted to describing various com- 
binations of component set -ups. Also dis- 
cussed are design principles of stereo 
components using various EICO compo- 
nents to Illustrate the principles. Both 
catalogs are free at local EICO distribu- 
tors or directly from the company by 
writing to the address given above. 3-14 

Lafayette Radio Electronics Corp., 165 -08 
Liberty Ave., Jamaica 33, New York, will 
mail on request its 1961 catalog listing 
the latest electronic and stereo equipment. 
The 1961 catalog contains over 320 pages 
and includes Lafayette's own equipment 
in kit form or completely assembled, as 
well as the latest stereo components of all 
major manufacturers. In addition there is 
a wide selection of radio and TV compo- 
nents and accessories, citizen band equip- 
ment, tools, books, optics, cameras, public 
address systems, and parts. J -12 

Bogen- Presto Company, Box 500, Para- 
mus, N. J., announces three new publica- 
tions covering much of the equipment in 
its broad line of high fidelity and profes- 
sional products. The first publication, 
number 520, describes stereo receivers, 
tuners and amplifiers. Full color photo- 
graphs, as well as performance data and 
prices, are shown for each model. The sec- 
ond publication, number 521, covers the 
complete line of Bogen- Presto turntables. 
The third publication, number 910, is an 
8 -page catalog on "Presto 800 Series 
Professional Tape Recorders." The tape 
recorders described in the catalogue in- 
clude models instantly convertible from 
t/e," to W' tape. J -11 

Arrow Electronics, Inc., 65 Cortland St., 
New York 17, N. Y., announces the avail- 
ability of their new 1960 -61 HI -FI, Stereo 
and Amateur Radio Catalog. This 154 -page 
catalog lists components and systems and 
gives full coverage to high fidelity and 
ham equipment. Requests for the catalog 
should be sent direct to the company, 

-CLASSIFIED 
Rates: 10e per word per Insertion far noncommercial 
advertisements; 25e per ward for commercial wirer. 
tisements. Rates are net, and no discounts will be 
allowed. Copy most be accompanied by remittance in 
fell, and mast reach the Mew York office by the 
first of the month preceding the date of Inge. 

WANTED: Good home by little girl with 
magnetic personality and nice voice. MAG- 
GIE, 521 East 162nd St., New York 51, N. Y. 

HIGH FIDELITY SPEAKERS REPAIRED 
AMPRITE SPEAKER SERVICE 

168 W. 23rd St.. New York 11, N. Y. 
CH 3 -4812 

ENJOY PLEASANT SURPRISES? Then write 
us before you purchase any hi -fi. You'll be 
glad you did. Unusual savings. Key Elec- 
tronics, 120 Liberty St., New York 0, N. Y. 
CLoverdnle 8 -4298. 

WRITE for confidential money -saving prices 
on your Hi- Fidelity amplifier, 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. 0. Box 155 
(AU), Verona, N. J. 

Low quotes on everything. Hi Fi and Stereo 
tapes. Bargain list HIFI, Roslyn 4, Pa. 

Components, recorders, free wholesale enta - 
logue. Carston, 125 -N East 88th Street, New 
York 28, N. Y. 

Ampex, Concertone, Crown, Magnecord. Nor - 
elco, Presto, Bogen, Tandberg, Sherwood, 
Rek- O -Kut, Scott, Shure, Dynakit, others. 
Trades. Boynton Studio, Dept. AM, 10 Penn- 
sylvania Ave., Tuckahoe, N. Y. 

RENT STEREO TAPES -over 1,500 different -all major labels -free catalog. Stereo - 
Parti, 911 -H Centinela Ave., Inglewood 3, 
California. 

WANTED : Back issues of Audio Engrg., 
J. SMPTE, J. Acons. Soc. Am. Electronics. 
Wireless World. Radio and T. V. News, Com- 
munications, Electronic Engineering, Tele. 
Tech. I. R. E. Trans on Audio, Sound Re- 
cording, and Reproduction, and Wireless En- 
gineer. Send list of issues available and prices 
to : R. L. Farris, 3101 Routh Street, Dallas 
4, Texas. 

HEWLETT- PACKARD audio oscillator 20- 
20,000. E. Johnson, Montgomery Road, Middle- 
town, N. Y. 

Altec M -11 mike system, latest D cartridge, 
$175.00. Fairchild 541 -A cutter, $100.00. Bine 
assembly for PT6 Magnecord, $10.00. DB 
meter panel with multiplier, $20.00. Pickering 
190D arm, $15.00. 4 30/60 Doyen pads, $6.00 
each. M. E. Boyd, 903 Salmon Drive, Dallas, 
Texas. 

WANTED : Microphone : Capps CM 2001, 
Stephens C2 -0D4, or Altec M -21 : Tape Trans- 
port for 14 inch reels. Douglas Boyvey, P. 0. 
Box 732, Balboa, California. 

McIntosh C -8 preamplifier, self -powered with 
mahogany cabinet. excellent condition, $55. 
R. G. Stevens, 1005 Irving Street, San Fran- 
cisco 22, California. 

MAGGIE : Come back please, san meet you 
at Room 518, New York Hi -Fl Show. M. S. 
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r 

Fm/e2, 
ANTENNAE 

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

To be fully informed, 

send 25r for book 
"Theme And Varia 
lions" by L. B.Carini 

and containing FM 

Station Directory. 

APPARATUS DEVELOPMENT CO. 
W E T H E R S F I E L D 9, C O N N 

Circle 79C 

CANADA 
High Fidelity Equipment 

Complete Lines Complete Service 
Hi -FI Records - Components 

and Accessories 

E,LECTRO.I)010E 
SOUND SYSTEMS 

126 DUNDAS ST. WEST. TORONTO, CANADA 

Circle 79D 

ELECTROSTATIC TWEETER 
THRILLING 
HI FREQUENCY 
RESPONSE 

ONLY $19.95 
ORDER BY 
MAIL 

kieruiff 
SOUND CORPORATION 

1015 
S. FIGUEROA 

LOS ANGELES 
CALIFORNIA 

Circle 79E 

LOOKING FOR a 
pleasant surprise? 
Write for our new hl-fl 
catalog. You'll be glad 
you did. 
KEY Electronics 
120 Liberty St., 
New York 6, N. Y. 
CL 8 -4288 

Circle 79F 

BEST IN HI -FI VALUES! 
NO All orders rushed to you 

DELAY in factory- sealed cartons. 
SERVICE Write for free catalog. 

25-A Oxford Road 
crudi n Massapequa, New York 

Circle 79C 

PACKAGE HI FI 
or SINGLE COMPONENTS 

You'll find our prices low 
and service last. 

Write for our quotation 
CENTERINDUSTRIALELECTRICALCORP. 

74 -A Cortiondt St. New York 7, N. Y. 

Circle 79H 
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90ialeabuj /Vaka . . . 
AMPERES COMPLETING NEW WING 

Completion of a 13,000 square foot wing 
was announced by Frank Randall, presi- 
dent of Amperex Electronic Corp. The 
new wing is expected to permit marked 
increase in production of their successful 
line of frame grid tubes. 

STEREO FESTIVAL AT GROSSING - 
ER'S. A new promotional approach for- 
mulated on the premise that the con- 
sumer would be more receptive if com- 
ponent stereophonic sound were brought 
to his native habitat made an excellent 
first impression at a three -day Stereo Festival at Grossinger's. Participating in 
the Festival were Bogen -Presto, United 
Audio Products, and University Loud- 
speakers. The Festival was such a fine 
success that Grossinger's is considering 
making it an annual affair. 

ELECTRO -VOICE PURCHASES 
PEATHERIDE." The acquisition of the 
"Featheride" Phono Pickup and Cartridge 
division of Webster Electric Company 
was announced by Al Kahn, Electro -Voice 
president. The transaction becomes effec- 
tive September 1, 1960. The newly acquired 
products will be marketed as Electro- 
Voice Featheride cartridges and tone arms. 

.90thab"f nom... 
Rene Snepvangers is the new Director 

of Engineering for Electro -Sonic Labora- 
tories Inc. He will be responsible for all 
technical activities in the company's high 
fidelity and industrial divisions. The holder 
of many patents. Mr. Snepvangers is per- 
haps best known for his development of 
the LP record. Harrold A. Goldsmith 
has been appointed as president of the 
Bogen- Presto Division of the Siegler Cor- 
poration. He succeeds Joseph N. Benjamin 
who resigned. Mr. Goldsmith was the co- 
founder of Magnetic Amplifiers Inc. which 
recently merged with The Siegler Cor- 
poration. . . . Donald P. Kehn has been 
appointed as advertising manager for the 
Commercial Products Division of Strom - 
berg- Carlson. Prior to joining Stromberg- 
Carlson Mr. Kehn spent several years with advertising agencies in New York 
City. 

See the new Collaro 

Tape Transport Mechanism 

at the High Fidelity Show 

Rooms 541 -546 

Rockbar Corporation 
Mamaroneck, New York 

Circle 79K 

R E N T 
stereo tapes 

CHER 1500 DIFFERENT ALBUMS 

POSTPAID TO AND FROM YOUR HOME 

SEND FOR 'stereo- a.rti 
FREE BROCHURE 

811 -C CENTINELA AVE. 
Inglewood 3. California 

Circle 79L 

A NOTE TO THE HI -FI BUYER 
AIR MAIL us your requirements for 

an IMMEDIATE WHOLESALE QUOTATION 
Components, Tapes and Recorders 

SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 

audio 714 -A Lexington Ave. 

unlimited New York 22, N. Y. 

Circle 79M 

this is only part of the 

BOGEN -PRESTO 
high fidelity 

picture... 

. 

...the rest is in the quality and per 

formante of the components. For 

literature describing Bogen Presh, 

tuners amplifiers. turntables, ar,J 

accessories, write to Desk A-90 

OBOGEN -PRESTO 
BOX 500. PARAMUS. N. J. 

A DIVISION OF THE SIEGLER CORPORATION 

Circle 79A 

try 
MANUFACTURER 

FUKUYO SOUND 
2 -25, Hori;une, Kito.ku, Tokyo 

Cable: CORALFUKUYO 

Circle 79B 
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a eYe Superior Quality Hi -Fi Kits 
OUTSTANDING DESIGN - INCOMPARABLE PERFORMANCE 

NEWT KT -250A 50 WATT INTE- 

A+GRATED STEREO AMPLIFIER 

KT -250A 
IN KIT FORM 

74.50 

LA -250A 
COMPLETELY WIRED 

99.50 
50 WATTS MONAURALLY - 25 WATTS 

EACH STEREO CHANNEL RESPONSE 15'- 
40,000 CPS ± ,5 DB (at normal listening 
level) UNIQUE "BLEND" CONTROL 

PREMIUM EL86 OUTPUT TUBES SEPA -I 
RATE BASS AND TREBLE CONTROLSI 

CLUTCH -OPERATED VOLUME CONTROL 
3rd CHANNEL OUT 

Multiplex Output for New Stereo FM 
11 Tubes (including 4 dual -purpose) + 

Tuning Eye + Selenium rectifier Provide 17 
Tube Performance Pre -aligned IF's 

Tuned Cascade FM Dual Cathode 
Follower Output 

KT -600 ¡ LA -600 
IN KIT FORM I COMPLETELY WIRED 

79.50 i 134.50 
A REVOLUTIONARY DEVELOPMENT 

IN STEREO HIGH FIDELITY. 

UNIQUE STEREO & MONAURAL CONTROL 
FEATURES AMAZING NEW BRIDGE CIR- 
CUITRY FOR VARIABLE 3d CHANNEL OUTPUT 
& CROSS- CHANNEL FEED PRECISE "NULL" 
BALANCING SYSTEM RESPONSE 5- 40,000 
CPS ±iDB 

A completely new stereo high fidelity ompliffer 
with o high quality of reproduction, versatility of 
operation, and distinctive styling. 
A full range of controls enables you to enjoy the 
utmost in listening pleasure in any situation. De- 
luxe features include: unique "Blend" control 
for continuously variable channel seporation- 
from full monaural to full stereo, A- position 
Selector, Mode, Loudness and Phase switches. 
Also provided are outputs for 4, 8 and 16 ohm 
speakers. Hum -free operation is insured by the 
use of DC on all preamp and tone control tubes. 
Harmonic distortion, less than 0.25 %. IM distor- 
fion,less than .5 %. Hum and noise, e, 74 db below 
full output. Designed with the kit builder in 
mind, assembly Is simple -no special skills or 
tools required. Complete with deluxe cabinet and 
legs, all parts, tubes and detailed instruction 
manual. Shpg. Wt., 26 lbs. 
KT -250A Stereo Amplifier Kit 5.00 Down 

Net 74.50 
LA -250A Stereo Amplifier, wired 5.00 Down 

Net 99.50 

KT -500 FM -AM 
STEREO TUNER KIT 

More than a year of research, planning and en- 
gineering went into the making of the Lafayette 
Stereo Tuner. FM specifications Include grounded 
grid triode low noise front end with triode mixer, 
double -tuned dual limiters with Foster- Seeley dis- 
criminator, less than I% harmonic distortion, full 
200 kc bandwidth and sensitivity of 2 microvolts 
for 30 db quieting with full limiting at one mi- 
crovolt. 
The AM and FM sections have separate 3 -gong 
tuning condenser, separate flywheel tuning and 
separate volume control. Automatic frequency 
control "locks in" FM signal permanently. Two 
separate printed circuit boards make construction 
and wiring simple. Complete kit includes all parts 
and metal cover, o step by step instruction man- 
ual, schematic and pictorial diagrams. Size Is 
131" W x 101/4" D u AV," H. Shag. wt., 22 lbs. 
KT -500 5.00 Down Net 74.50 
LT -SO. Same as above. completely factory wired 
and tested 5.00 Down, Net 124.50 

KT -600 PROFESSIONAL 

STEREO CONTROL CENTER 
Solves Every Stereo /Monaural 

Control Problem! 
Provides such unusual features as a Bridge Con. 
trol, for variable cross -channel signal feed for 
elimination of " ping-pong" (exaggerated separa- 
tion) effects. Also has full input mixing of monau- 
ral program sources, special 'null" stereo bal- 
ancing and calibrating system. Also has 24 equal- 
ization positions, all- concentric controls, rumble 
and scratch fivers, loudness switch. Clutch type 
volume controls for balancing or as I Master 
Volume Control. Hos channel reverse, electronic 
phasing, Input level controls. Sensitivity 2.2 mil- 
livolts for I volt out. Dual low- impedance out- 
puts (plate followers), 1500 ohms. Response 5- 
40,000 cps ± 

1 db. Less than .03% IM distor- 
tion. Uses 7 new 7025 low -noise dual triodes. 
Size 14" Jr 4%" x 1045 ". Shpg. wt., 16 lbs. 
Complete with printed circuit board, cage, pro- 
fusely illustrated instructions, all necessary parts. 
LAFAYETTE KT -600- Stereo Preamplifier kit - 
5.00 Down Net 79.50 
LAFAYETTE LA- 600 -Stereo Preamplifier, Wired - 5.00 Down Net 134.50 

I 

eiTgFgY3TT7 JAMAICA 33, NEW YORK 1 NEW YORK 13,N.Y. 1 BRONX Se, N. Y.1 BOSTON lq MASS. !. RAD = 47 NEWARK 2, N J. I PLAINFIELD, N. 1. I PARAMUS, N. J. 

Lafayette Radio, Dept. AI-6, E /The NEW 1961 
I P.D. Box 190 Jamaica 31, N. Y. Lafayette Electronics 

I Name 

Address 

324-Page 
Catalog 

No. 610 
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Lafayette Radio 80 
Lansing, James B., Sound Inc. 53 

McIntosh Laboratories 27 

Neat Onko Denki Co., Ltd. 4 

Pickering G Company 17 
Pilot Radio Corporation 45 

Radio Corporation of America Coy. I I 

Radio Shack Corporation 71 
Radio Frequency Laboratories Inc. 59 
Rek -O -Kut Company 65 
Robins Industries Corp. 78 
Rockbar Corporation 37, 39 

Sansui 68 
Scott, H. H., Inc. 63 
Sherwood Electronics Laboratories I 

Shure Brothers, Inc. 67 
Sonotone Corp. 48 
Stereo -Part i 79 
Sony Corp. of America 55 
Superscope, Inc. 31 

Tandberg of America 69 
Tannoy (America) Ltd. 75 
Transis- Tronics, Inc. Coy. IV 
Thorens 10 

Uher 61 
United Stereo Tapes 43 

Weiss, Warren, Associates 61 
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Microphone 
Model M -49b 

the most sensitive ear f in sound 
To capture the absolute truth in sound, the world 
of broadcasting and recording inevitably turns 
to Neumann. 

In the United States, Neumann Microphones, 
Disk Recording Equipment, and Stereo Cutting 
Systems are distributed by Gotham Audio 
Corporation - and only by Gotham. With 
Neumann and other lines of parallel quality ... 
with its imaginative and widely respected staff of 
sound engineers, Gotham provides 
you with the one source of equip- 
ment and service to solve every 
problem in sound - perfectly. Next 
time, call Gotham - and be certain 
of satisfaction from start to finish! 

GOTHAM AUDIO CORPORATION, 2 W. 46 St., N. Y. 36, N. Y., Tel: CO 5 -4111 
Exclusive United States Sales and Service Representatives for: NEUMANN, "the microphone standard of the world." 
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....8 
NO MARGIN 

FOR ERRORi 
Each component must wo rk - .. 

work with absolute cer- 

tainty. The reliability of these 

components depends on the 

precision transistor to insure 

perfect operation under every 

conceivable 
environmental 

condition- ics, developers. 
Transis -Trop manufacturers 
designers and m are 

of the TEC stereo amplifier, 

recognized specialists in the 

transistor field. Transis-Tronics 

"know-how" 
in the creative 

use of solid state circuitry is 

applied, at the same level of 

reliability, to the manufacture 

of the TEC S -25, the all -tran- 

t sistor stereo amplifier. Fre- 

i quencY response g20-20,000 
cycles; volts dc: 
117 inc or 12-18 harmonic 
hum inaudible 16 inp s. 

distortion s into 
The transistors which go 

the TEC S -25 are identical with 

many of those used in Space 

Age devices ...transistors 

1 
which meet specifications 

of 

amazing exactitude and level 

A Write 'now cf r complete sPeci- 

a fications on the TEC S-25 

' All- Transistor SfiTreo ?8 Watts, 
Amplifier- Ea Channel ...No 

;i 34 Watts Heat, No Hum, 
Tubes. o honics.- .Guaranteed 
No NlicroP i 
for Two Years! TEC) 

-T Street NSantási ed 
Monica, 

TRANSIS 21st 
Moni Calif.... a recog.,.. 
leader in solid state elè2tron 
devices. 

a 

.T h 

I 
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