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Captured by Concord: So 

Musical moments will live a lifetime with 
the Concord 550. Designed for the connois- 
seur of sound, it incorporates all the quality 
features so vital to professional tape record- 
ing and play back. 

TRANSISTORIZED...Transistorized pre- 
amplifiers of the Concord 550 assure 
greatest operation reliability together with 
freedom from heat, noise and hum. 

It offers all push button controls, three 
speeds, sound -on -sound recording, two VU 
meters, and 6" speakers which can be sepa- 
rated for full stereo effect. 

The Concord 550 is the ideal recorder for 
operation thru the amplifier and speakers 
of a high fidelity music system, or as a 

completely self- contained stereo system. 

interior by Virz,, 

nd Devotion. 

for Con ito2SSBl61'S of Sound 

CONCORD 550 
CONCORD ELECTRONICS CORPORATION 

® 809 North Cahuenga Boulevard, Dept. L, Los Angeles 38, Calif. 

Rills 

Recording from multiplex tuners is perfect 
with the transistor Model 550. 

Priced less than $320* 
Concord 550 tape deck version of Model 550 

especially fitted for easy custom installation. 
Priced less than $230* 

CONCORD 22o -Hi fidelity monaural 
recorder with push button controls, 
3 speeds, varisync flutter -free drive 
motor, dynamic microphones, cue and 
edit button and audio sync accessory 
for home movie sound. 

Priced less than $150* 

CONCORD 880- Finest 4 -track stereo 
recording and play back. Professional 
3 -head design, sound -on -sound 
recording, 10 watt amplifier, comput- 
erized channel indicator, dual cathode 
follower, low impedance outputs. Two 
VU meters, three speeds, push button 
operation. Priced less than $400* 

See your dealer for his price today 
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That's what our British friends call an 
equalizer and, we too, think it is a very 
appropriate name. Today's recording de- 
mands continually specify curve bending 
for almost every channel. And, the 11/2" 
narrow FAIRCHILD Curve Bender (equal- 
izer) offers complete flexibility. Unit in- 
cludes five equalization points at 4, 6, 8, 
10 and 15 kc with a maximum boost or 
rolloff of 10 db in 5 steps. The FAIRCHILD 
Curve Bender also has low end equaliza- 
tion using a maximum of 10 db boost or 
rolloff in 5 steps. Easy to install . . . 

passive. The FAIRCHILD Equalizer can be 
the difference between a hit or miss in 
recording sessions. 

An Integra /Series Component -Model 664 

Price: $145.00 

Who kicked the 
music stand? 

That question would never have been 
asked if the engineer had been using the 
FAIRCHILD AUTO -TENTH (automatic atten- 
uator). The FAIRCHILD AUTO -TEN is bas- 
ically a noise reduction system: If infor- 
mation falls below the operator selected 
threshold the channel closes down and 
opens only when information passes the 
selected threshold. The FAIRCHILD AUTO - 
TEN contains a control to cover time 
needed for complete attenuation or noise 
reduction. Real flexibility! 
It does the job of units 
costing ten times as much 
and is easily installed in all 
studio consoles. The FAIR- 

CHILD AUTO -TEN is invalu- 

able for minimizing studio 
noise, preventing noise in 

multi -track tape transfer 
and minimizing feedback. 

AN INTEGRA /SERIES COMPONENT 
Rotary type Modell 661 
Thin line Model 66111 Price: $125.00 

For details write 

FAIRCHILD 
RECORDING EQUIPMENT CORPORATION 
10 -40 45th Ave., Long Island City 1, N. Y. 

1 
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FM LISTENERS! 
NOW- PERFECT RECEPTION FOR YOU 

with a money -back guarantee 

Only $214951 

The world's smallest complete 

indoor FM Antenna system 

Your expensive FM installation is only as 

good as its weakest link -the antenna. 
Some set owners use a wire, or their TV 
antenna. Others use an ugly roof -top in- 
stallation with unsightly lead wires. And 
still they get noise, interference, poor 
reception. But now every FM listener can 
enjoy guaranteed better listening -from a 

superb new system that's only 6 "x 3 "x l" 
over -all and sits handsomely indoors, near 
your FM set. This is the completely new, 
patented Gallo FM Antenna System. 

You Get All These Improvements 
Highest quality signal, thanks to its 

own built -in, AC powered transistorized 
pre -amplifier. 

Omni -directional. All stations received 
with equal fidelity. 

Smallest FM Antenna System in the 
world, and beautifully styled. Available in 
decorator colors -Faun marble, black with 
gold trim. 

Rejects noise and interference auto- 
matically. The Gallo FM Antenna Sys- 

tern is a tuned device that automatically 
rejects interference. 

Low in Cost. The complete FM Antenna 
System with built -in transistorized pre- 
amplifier costs you less than a standard 
outdoor antenna without amplifier. 

Unconditional Money -Back Guarantee 

You don't risk one cent because Gallo 
unconditionally guarantees full satisfac- 
tion. If this device does not perform as 

stipulated, return with sales check for full 
refund. 

If no dealer is available in your area order 
direct from Gallo. 

GALLO ELECTRONICS CORPORATION 
New Rochelle, New York Westbury, Long Island 

I- 
GALLO ELECTRONICS CORP. 
12 Potter Ave., New Rochelle, N. Y. 
Please send me postpaid -complete 
Gallo FM Antenna Systems. I enclose 
S29.95 for each antenna ordered. I 
understand the system carries an 
unconditional money -back guarantee. 
Black Faun marble A -33 

Name 

Address 

City. 
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7.one State 
J 

AUDIO CLINIC 
Joseph Giovanelli 

Send questions to : 

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

Include stamped, self -addressed 
envelope. 

Meter Protection 

Q. Referring to the matter of overload 
protection for a VTVM, to what extent will 
two silicon diodes placed across the meter 
(0 -1 ma, 100 k)-one diode with its posi- 
tive end at the positive terminal 9f the 
meter, and the other diode with its negative 
end at the positive terminal -affect instru- 
ment accuracy? The accuracy of the TVM 
is about one per cent, and I do not want to 
sacrifice this in any way. 

What d.c. voltage will the diodes safely 
withstand when measuring direct current? 
The current portion of the instrument is 
similar to that found in a VOM, and is 
separate from the rest of the circuit, except 
at the function and range switches. Name 
Withheld, Wellington, New Zealand', 

A. There is little problem with overload 
on those ranges of a VTVM which make 
use of the tube circuits. The tubes will satu- 
rate before any damage to the meter can 
result. In those instances, however, where 
the meter movement is removed from the 
tube circuits and is placed on multiplier 
circuits, you do face the possibility of dam- 
aging the instrument when the range switch 
is set in such a manner that the pointer 
tries to deflect beyond full scale. Perhaps 
the diodes placed across the meter as you 
have suggested will offer some protection, 
provided that they do not conduct too soon. 
If they do, full-scale readings may not be 
possible because of the shunting action of 
the diode. I assume that the purpose of the 
diode with its cathode to the positive ter- 
minal of the meter is designed to protect 
against overloading when a negativ volt- 
age appears across the meter and the se- 
lector switch is not set to accommodate this 
negative voltage. The diode whose anode 
is connected to the plus terminal of the 
meter is intended, I assume, to be used 
when the meter voltage is correctly ap- 
plied. 

The type of diodes which are needed are 
types which will start conducting in their 
forward direction at a voltage slightly 
higher than 0.1 volt, the voltage which is 
likely to appear across the meter movement 
at full scale. I suspect this can be readily 
accomplished with germanium diodes rather 
silicon diodes because the silicon diodes 
might not start conducting until dam- 
age has already been done to the meter 
movement. Only experimentation will tell 
you just what will happen to the accuracy 
of the meter with diodes whose properties 
you do not know. It all depends upon the 

conductivity and the conductivity curve of 
the diodes. The reverse -biased diode would 
not enter the picture. At least this way you 
can consider that there is only one diode 
connected across the meter. It will simplify 
your experimentation. 

Record Wear 

Q. I often read that a stylus in bad shape 
can ruin a new record in one playing. What 
about the reverse? Can a record in very bad 
condition ruin a good stylus? If not, will it 
wear the stylus more than a record in good 
condition? Roy H. Tollfeldt, Aberdeen, 
Washington. 

A. For this discussion, it is assumed that 
a diamond stylus is utilized because it is 
the most commonly used stylus material in 
high fidelity equipment. The diamond is 
one of the hardest substances know to man. 
Hard though it is, it can be chipped. For 
this reason, then, it is wise to check the 
performance and physical condition of a 
stylus if it has been dropped, especially 
when it lands on a metal surface. 

The extent of the damage which can be 
done to a stylus is dependent upon the con- 
ditions to which it is subjected. If the 
tracking force is very heavy, this will in- 
crease the amount of wear. It is obvious 
that a rough -surfaced record will wear a 
stylus faster than a record with a smooth 
surface. A worn record will not necessarily 
abrade a diamond stylus more than a new 
one, possibly less, because it has been bur- 
nished smooth by repeated playings. Even 
under the worst of conditions the diamond 
stylus will last a long time. Therefore, do 
not throw away those irreplaceable, worn 
recordings. 

I have one diamond stylus which has 
played hundreds of severely worn discs and 
I can see no evidence of wear. In the nature 
of my work, I am certain that I shall play 
many badly damaged discs with this stylus 
and still not need to worry about the de- 
struction of the diamond. 

Tracking Error 

Q. Please tell me if these assumptions 
concerning tracking error are correct: 1. 
The stylus overhang is the important meas- 
urement --not the distance from turntable 
spindle to arm pivot; 2. tracking error is 
more critical in terms of distortion at the 
inner grooves than at the outer; 3. proper 
arm design aims at keeping the stylus rid- 
ing tangential to the groove which means 
that the cartridge should aim more or less 
perfectly along the tangent of the groove. 
Name Withheld, Wichita Falls, Texas. 

A. Your assumptions about tracking error 
are correct. The distance between the pivot 
and the turntable spindle is of no import- 
ance as you already have guessed, except 
that a greater distance or arm length will 
minimize tracking error. Once this has been 
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WHAT'S THE BEST THING ABOUT A GARRARD AUTOMATIC TURNTABLE? 

. /botIO 

X.. s!4> ..; 

It could be the tone arm-dynamically balanced ... counterweight adjusted... tracking even professional cartridges flawlessly 
for flawless reproduction. It could be the turntable...over sized, heavy, and balanced. It could be the motor...Laboratory 
Series' ...on speed...double- shielded against hum, and free from rumble. It could be the automatic feature...at your service 
when you want it...foolproof, incomparably gentle to records. It could be any of these...precision components that you would 
previously have expected to select individually and have mounted together. Now, in the Automatic Turntable, Garrard has 
combined and integrated them for you. But we don't think any of these are the best thing about a Garrard Automatic Turn- 
table. Most people realize after they own a Garrard, that the most important advantage it offers sterns from a 50 year fund of 
engineering experience and a glorious tradition of craftsmanship ...supported by superior manufacturing and quality -control 
techniques, and the industry's most comprehensive spare parts and authorized nationwide service network. These practical 
factors result in the enduring satisfaction which Garrard owners enjoy. Every time you play yo-_ir rrard, the pleasure and 
the pride you will derive from owning this magnificent mechanism will increase. We think 
this is the best thing about a Garrard Automatic Turntable! 

There is a Garrard for every hitch fidelity system. Type A $79.50, ATe $54.50, Autoslim $39.5o. 
For Comparator Guide, write.: Dept. GC-13, Garrard Sales Corp., Port Washington, New York. 

World's Finest 

(wR CANADIAN INQUIRIES 10 CHAS. W. POINTON LTD., 6e RACINE ROAD, RE %DALE, ONT. TERRITORIES OTHER THAN U.S.A. AND CANADA TO GARRARD ENGINEERING AND MFG. CO., LTD., SWINDON, WILTS.. ENG. 
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A new world of sound ... 
of music, love and laughter 

in the all fF\k Roberts ' 1055' Stereo Tape Record 
This is the tape recorder "for everyone ". Its pure, high fidelity record ng 
qualities are applauded by the professional - and its simplicity of operat on 
makes it the ideal instrument for the amateur as well. Never before has th re 
been a tape recorder like this. It's compact, lightweight, portable, as easy to 
operate as turning on your radio! You can use it as a complete unit or as an 
integral part of your hi -fi system. As remarkable as the design and perfo r- 

ance of the ROBERTS `1055' is the astonishingly low price - $269.95 - a value unmatched by any other tape recorder. 

THE ROBERTS `1055' IS AS VERSATILE AS SOUND ! 

* 4 -track stereo and 4 individual quarter tracks 
* Famous Roberts proven transport 
* Perfect size for custom installation 
* Horizontal or vertical operation 
* 39' and 71/2 ips (15 ips available) 
* FM Multiplex ready 

r! 

OBE 
ECTRONICS, 

-LOS ANGELES 16, C 

CANADA: J. M. NELSON SALES CO." 
7725 ADERA ST., VANCOUVER 14,13.C. 

Prices slightly higher in Canada. 

Roberts Electronics. Dept. A.4.V 
5978 Bowcroft, Los Angeles 16, Calif. 
Please send me complete literature on Roberts Tape 
Recorders. I enclose 25c for postage and handling,. 

Name 

Address 

City lone State 

taken care of in the original design, what 
you need to know is the amount of over- 
hang. 

Actually, if a manufacturer wishes to do 
so, he can provide a template with his arm 
which will show you a particular distance 
from the spindle's center ; this distance 
which will be needed for mounting the arm 
base. Usually such measurements are given 
from the center of the spindle and pre- 
sumed to extend to the center of the base 
of the arm. 

The cartridge must always be tangent 
to the record grooves as you have said, 
otherwise some parta of the side -to -side 
undulations in the groove will impinge upon 
portions of the stylus in such a manner 
that the stylus can not transmit the infor- 
mation it receives to the generator element 
of the cartridge. To make this clear, con - 
aider what would happen if the cartridge 
were rotated 90 deg. from tangency. The 
side -to -side undulations of the groove would 
force the generator to try at least to move 
forward and backward rather than in the 
direction for which it was designed. Of 
course, the 45 -deg. groove modulations 
would also be affected, but for simplicity 
their action need not be described. 

Tracking is more critical toward the 
center of the disc than on the outside of 
the disc. Considering this, it is advisable 
to have tracking error at a minimum to- 
ward the center of the disc rather than at 
the outer edge, assuming that some com- 
promise must be made. 

Radio Interference in Amplifiers 

Q. When playing any phonograph system, 
I hear a strong, local radio station even 
though I have no radio turned on. 

I thought at first that my amplifiers were 
at fault. I checked the system and found 
the signal to be originating in the leads to 
the speakers. 

My speakers are situated across the room 
(about 25 feet) from the amplifier. I use 
40 feet of No. 18 zip cord through the attic 
to get to these speakers. 

What would be the best approach to the 
elimination of this problem? I am also 
curious to learn how this type of distortion 
is developed because the signal is picked 
up at a point where amplification has been 
completed. James J. Attain, Jr., Port Allen, 
Louisiana. 

A. The speaker leads of an amplifier are 
often the source of radio interference, es- 
pecially when such leads are of considerable 
length, as in your case. This great length 
allows a considerable amount of pickup, 
much as the signal pickup of an antenna 
increases with increasing length. 

At first, one would have reason to wonder 
how the speaker could cause detection and 
amplification to the extent that the signal 
is clearly audible. This action, however, is 
not so surprising when you consider in de- 
tail the circuitry of most power amplifiers. 
The signal passes to the "hot" speaker ter- 
minal and proceeds through the feedback 
loop to the cathode of some earlier stage. 
It is from this point that the signal is am- 
plified and appears as detected audio. 

Fortunately your problem is easily 
solved. All you need to do is bypass the 
speaker terminal with a small capacitor, 
0.05 gf or thereabouts. This capacitor should 
be connected directly to the output termi- 
nals of the amplifier. The value of this 
capacitor is not sufficiently large to cause 
degradation of amplifier performance but 
is still large enough to act as a bypass for 
the r.f. around the feedback circuitry. . 
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IDENTICAL TWINS 

00 V U 04; $1140011) 0Q t1,0 00 00 00 

This is the new 3I4A "Emperor Royale" FM Stereo Tuner. 
It was designed by Altec to meet requirements for profes- 
sional use as a monitor and network relay in FM stations. 
It is shown above in an Altec 13811 Rack Assembly, installed 
in standard studio relay rack. 

This is the new 314A "Emperor Royale" FM Stereo Tuner. 
It is identical in every respect to its studio twin on the left. 
Without the rack mounting assembly, the 314A is the 
aristocrat of home stereo components offering studio quality 
reception for the discriminating listener. 

Conceived as a broadcast studio unit in a home use cabinet., the "Emperor Royale" is a product 
of the advanced engineering skills of the world's largest manufacturer of professional sound equip- 
ment For this reason, the new 314A provides the sensitivity, selectivity and total freedom from 
distortion required by the broadcast and recording studios, the theatres and concert halls for which 
Altec has been manufacturing professional audio equipment for more than a quarter of a century. 

Specifically, the "Emperor Royale" provides these 
features: 

fully automatic, all -electronic switching circuitry for 
multiplex tuning. This facility includes a dial- mounted 
indicator light which automatically illuminates when 
program selected is transmitted in stereophonic sound. 

monophonic audio output jack which permits all 
program material to be supplied to a separate mono- 
phonic amplifier for listening to speakers throughout 
the house or at any remote location such as pool, 
patio, or workshop. Simultaneous stereo performance 
is totally unaffected by the use of this facility. 

wide -band characteristics are required in the IF stages 
to provide maximum channel separation for good FM 
multiplex reception. Altec IF filters are critically cou- 
pled using stabilized elements to provide the desired 
band width and long -term adjustment. 

The 314A is priced at $359.00 including cabinet and 
excise tax. 

C 1963 ALTE C LANSING CORPORATION 

For those who want to enjoy 
exceptionally good stereo- 
phonic sound at a savings, 
Altec provides the 315A 
"Empress Royale" FM tuner 
at only $256.00 including cab- 

inet and excise tax. Both the 314A and 315A come with 
decorative control panels in satin gold. 

Companion piece to the 314A 
or 315A tuners is the new 
353B "Royale" Stereo Ampli- ,i fier. The resulting system will 
reward you with a quality of 
sound possible to achieve only 

with such perfectly matched and balanced components. The 
353 is a dual channel -50 watt (RMS) continuous -power 
and control amplifier with 14 stereo or mono inputs for all 
known sources, even microphones and TV. Recorder outputs 
are independent of tone controls for professional quality 
home recording. A matricing network is provided for center 
stereo speaker and for driving auxiliary speakers anywhere 
in the home. Price: $225.,00 
For complete information and specifications, see the 
Professional Altec High Fidelity Consultant in your area, 
or write Dept. A3. 

ALTEC LANSING 
CORPORATION 

AsubsidiaryofLing- Temco- Vought, Inc, ANAHEIM, CALIFORNIA 
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Captivating . . . thrilling . . . inspiring. 
The pure sound of Grommes. Hi- fidelity 
stereo that delights the senses. Superb 
custom components -modestly priced. 

Model 101M FM multiplex stereo tuner $139.95 

Model 36PG 40 watt stereo amplifier 
(pictured below) ................ .....$129.95 

Write GROMMES 
Division of Precision Electronics, Inc., 
9101 King St., Franklin Park, Ill. 

h X11 111 

sets the 
scene... 

LETTERS 
SIR : 

I was thumbing through my back issues 
of AUDIO a few days ago -they are an ex- 
cellent source of reference data, you know - 
when I came across Mr. Canby's report, 
"More About Stereo" in his column of 
March 1957. 

I was intrigued at the conclusion he drew 
that there is a big difference between peo- 
ple's reaction to a live musical performance 
and a reproduction of that same perform- 
ance. 

His views, as expressed then, substantiate 
an opinion I have long held but have never 
been able to demonstrate as Mr. Canby did, 
that people DO react differently to re.orded 
music than to live performances. And, be- 
cause I believe this, I wonder why so much 
effort is put to bear by the recording in- 
dustry to recreate the concert hall in the 
living room. I do not think it can ever be 
done. Therefore, I think we should be con- 
tent to let recorded music stand as an art 
in its own right. As such, it is already emi- 
nently successful. As an attempt to recreate 
the full impact of live performances, it is 
not quite so successful and, if we persist 
in regarding it in this light, we shall al- 
ways be apologizing for that lack of success. 

Don't misunderstand me. I do not imply 
that we should relax our efforts to achieve 
perfection in the recording and reproduc- 
tion of music. But let our efforts be di- 
rected at doing just that. As Mr. Canby 
pointed out, a performance, once recorded, 
is no longer a performance but a recording. 
No matter how realistically or how per- 
fectly the original sound was captured, 
there are certain factors, exclusive of the 
performance itself, that are an integral 
part of the live- listening experience but 
which cannot be recorded. Nor can tie cir- 
cumstances that gave rise be recorded. They 
will always be absent from the reproduced 
version of the performance. 

For example, the excitement of being in 
the audience will not be there. Missing is 
the fact that you, the listener, made the 
effort to go to the concert hall in the first 
place, and missing is the warmth of fellow- 
ship at being among others who made the 
same effort for the same reason. Cómpare 
this to home -listening where the urge to 
hear a given selection can be instantly 
gratified simply by putting a disc on the 
turntable. In home listening, what can re- 
place the suspense of waiting for the con- 
cert to begin or the anticipation created by 
the orchestra tune -up? What can replace 
the satisfaction of taking part in the re- 
spect the audience shows to the maestro or 
the guest artist when they make their ap- 
pearances? How many of us have ever ac- 
corded a standing ovation or a 15- Minute 
round of applause to a recorded perform- 
ance, however great? What will replace the 
thrill that sweeps the audience at an al- 
most impossible display of virtuosity? 
These are the facets of live -listening that 
will never be committed to tape because, 
as Mr. Canby implies, they exist only at the 
original performance. 

I do not mean to minimize the ñmpor- 
tance of recorded music. It's values are so 
well known that they needn't be enumerated 
here. I wish only to show it to you for what 
it is -an experience apart from live- listen- 
ing. Any attempt to create the one in terms 
of the other shall always fail. Let us, there- 
fore, experience concert -hall realism in the 
concert hall and be not chagrined when it 
is not duplicated in our living rooms. Let 
us exult in the NEW art that has been 
born -an art fully capable of standing on 

its own merits. Let us go to the concert hall 
as often as we can and listen to recorded 
music as often as we wish but let us not 
think of one as a substitute for the other. 
Rather, let us think of each as being unique 
and take, at face value, any pleasure that 
it has to offer. 

J. E. HANCEY 
51 So. 400 East St. 
Clearfield, Utah 

(Hear! Hear!! ED.) 

Tape Synchronization 

SIR: 
There has been serious need for discus- 

sion of tape synchronization methods for 
quite some time. Therefore, praise and ex- 
pressions of appreciation are in order for 
both AUDIO and Mr. Hal Magargle for his 
efforts in preparing a clear description of 
the various systems, with their deficiencies, 
currently in use in motion -picture work. 

We would like to point out that the situ- 
ation is further complicated by differences 
in choice of system and the consequent 
flexibility, once the signal has been re- 
corded. For example, a producer will gen- 
erally prefer to have a choice of facilities 
capable of making his transfer to optical 
track. The cost of the "black boxes" neces- 
sary to play back a control signal generally 
far exceed the cost of "boxes" necessary 
to record such a signal. 

One distinct advantage of the systems 
employing a biased 60 -cps signal (Pilot - 
tone, Ryder -Sync) is that such a signal may 
be amplified and used to drive a sync motor 
for re- recording to sprocket tape or double - 
system projection. Our experience in con- 
sulting on motion picture problems has 
been that such flexibilities often are the 
determining factors in equipment choice. 

DONALD STUART BERMAN 
Industrial Sales Representative 
Sixteen Eliot Street 
Cambridge 30, Mass. 

We've Succeeded -His Wife Hates Us!! 

Sra: 
My wife hates AUDIO magazine. I simply 

refuse to speak to her or any other member 
of the family until I have literally read 
each issue from cover to cover, including 
the advertising. Lately, she has taken to 
hiding it, but my sixth sense almost in- 
variably leads me to it. You'd think she'd 
be resigned by this time since I have been 
an AUDIO fan since 1949 and an audiof an 
since 1945. 

Now, having paid you the compliment 
you richly deserve, let me proceed to a 
few suggestions. As an inveterate do -it- 
yourselfer, I would like to see even more 
articles on construction projects. What 
about an article on a low -cost, reasonably - 
good, stereo power amplifier ; small and 
light for portable use with a tape deck 
and record playback amplifier and designed 
primarily for monitoring purposes? Or 
more articles on the fine art of mierophono 
placement for live stereo recording? How 
about a really first -rate transistor mike 
preamp designed for balanced- output low - 
impedance mikes. 

One final word: Beep my wife mad at 
you. 

EDGAR R. EMERY 
23 Canterbury Road 
Winchester, Mass. 

(We'll have to see your wife first! ED.) 
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WRGYME ®E? OQ IMO 
WITH VERSATILE TARZIAN TAPE 

Make a Priceless Family 
Heirloom -The Easy Tarzian Way 

Next time the family gets together for a special occasion... 

and everytime a high point comes along in the lives of the 

children and grandchildren...be sure to record the 

events on long- lasting Mylar* -base Tarzian Tape. The tape 

will last indefinitely -and so will your pleasure -with a 

priceless heritage of voices and events unique to your family. 
Such moments can seldom be repeated, but thanks to 

Tarzian Tape they can always be remembered. 

Video Plus Audio 
Tape recorders and Tarzian Tape pep up your movie 

and slide shows just as Rodgers worked with Hammerstein 

-good separately, outstanding together. In addition to 

straight commentary and music, other voices and sounds can 

be taped from radio and TV for use as needed -applause, 
traffic, etc. Speaking of taping from radio and TV, 

if you use a microphone try wrapping it lightly in a 

handkerchief to cut down on unwanted outside noise. 

You're even better off to eliminate the microphone. 

Obtain a recorder accessory cord with input plug 

on one end, and alligator clips on the other. 
The clips can be attached directly to the speaker voice coil. 

{ 

Well, 
I'll be a 

Monkey's Uncle! 

Double Your Pleasure 
With an Extra 1,4 Inch 

Here's good news for owners of battery- operated tape 

recorders. If you feel restricted by the standard 3 -inch 

reel capacity, try the new Tarzian 311'4 inch reel for 1/2-mil 

"tensilized" Mylar* tape.Tape footage and available recording 

time are doubled. You get 600 feet of Tarzian Tape and 

one full hour of recording at 3% i.p.s.- compared to 

300 feet and 30 minutes with the old- fashioned 3 -inch reel. 

This Is Tarzian's 
New Tape Booklet 

"Lower the Cost of Fun." It is free, useful, and distills a 

wealth of information on recorder and tape use and care - 
into 32 interesting pages. Send for your copy today, or ask 

for one from your local camera, high fidelity, or tape recorder 

dealer. Meanwhile, depend on Tarzian Tape to capture 

every sound with professional fidelity. Available in 11/2 and 

1 -mil acetate, 1 -mil and'/ -mil Mylar -on 3, 31/4, 5, and 

7 -inch reels to meet every recording requirement. 

The price is competitive...the quality is unchallenged. 

A 

SARKES TARZIAN, Inc. 
World's Leading Manufacturers of TV and FM Tuners Closed Circuit TV Systems Broadcast 

Equipment Air Trimmers FM Radios Magnetic Recording Tape Semiconductor Devices 

MAGNETIC TAPE DIVISION BLOOMINGTON, INDIANA 
Export: Ad Auriema, Inc., N.Y. Canada: E. J. Piggott Enterprises Ltd., Toronto, Ont. 
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Melachrino: Our Man in London 
RCA Victor LSP 2608 

If the first shipment of the new year is any 
indication, RCA Victor really means business 
in 1963. Among the releases for the month of 
January are to be found several recordings 
that can do justice to the most expensive 
sound system. As the record business goes 
into a new year, the chasm that separates the 
engineering theories of the top labels becomes 
even more pronounced. We seem to be ap- 
proaching the day when RCA and Columbia 
are going to be found occupying entirely dif- 
ferent camps in the matter of engineering 
practice as it relates to their recordings of 
popular music. For some months now, the evi- 
dence has been mounting that the two firms 
no longer see eye to eye on what constitutes 
accurate sound reproduction in the pop field. 
When the stereo disc was born, both labels 
were in there pitching to produce a record 
that would emulate, where possible, the well - 
developed audio qualities of the mono LP disc. 
In this latest Melachrino release, RCA con- 
tinues to demonstrate that its only aim is to 
turn out the best possible stereo disc that 
today's technology can manage. Compare the 
recent pop releases of the Columbia label on a 
wide -range playback system and you'll prob- 
ably come away with the feeling I've been try- 
ing to voice in recent months. It seems to me 
that Columbia is turning its back on the very 
real advances made by the industry during all 
these years of the stereo record. It shows 
every sign of abandoning the hard earned at- 
tributes of impressive frequency response and 
dynamic range that are now part of RCA's 
products. In their place, Columbia is fooling 
around with gimmicks that appear valuable 
to them when their records are played on a 
portable stereo unit. The extent of their suc- 
cess in this regard becomes fully evident when- 
ever I try to equalize one of their recent 
releases immediately after I've played a well - 
nigh flawless item such as RCA's latest Mela- 
chrino disc. Unlike the Columbia jobs, arti- 
ficiality is no problem on LSP -2608. As miked 
by seasoned "panelists," each section of the 
familiar Melachrino orchestra makes its en- 
trance just as though the listener were stand- 
ing in the same studio. Because there is no 
pinching of the frequency range in order to 
gain an unusually high signal level on the 
disc, the location of the Melachrino instru- 
ments is ridiculously easy to spot. The relaxed 
highs captured by RCA are the highs of the 
instruments instead of something created by a 
bend in the recording curve. Victor's replica 
of the bass instrument's sound energy is the 
same stuff that courses along the hard studio 
floor to the sensitive mikes now part of any 
good studio's arsenal. 

About one half of this album is given over 
to tunes associated with the English scene 
( "Foggy Day," "Nightingale Sang in Berkeley 
Square" etc.) while the rest is thoroughly 
American in content -Stephen Foster rubbing 
shoulders with Richard Rodgers' "Sweetest 
Sounds." Other outstanding releases in this 
latest series from RCA include LSP 2599 
"Arthur Fiedler -Our Man in Boston" and 
"Ray Ellis--Our Man on Broadway," LSP 
1615. Each offers exemplary treatment of 
sound but this Melachrino disc just about 
sums up the current thinking of the Victor 
staff. 

Little Me (Original Broadway Cast) 
RCA Victor LSO 1078 

The sizable army of readers who enjoyed the 
hilarious story of Belle Poitrine on the printed 

8 

page may be surprised at the change in em- 
phasis now that the book has been made into 
a Broadway musical. Originally, Little Me was 
an elaborate spoof of the life stories of ould- 
be actresses whose notoriety exceeds their 
talents by a handsome margin. As a sat re on 
the modern biography that is "told" rather 
than written, the saga of Belle Poitrine was 
more than dotted with a long procession of 
men who figured prominently in each phase of 
her theatrical career. In this new Broadway 
musical from the venerable production team 
of Feuer and Martin (any producer with more 
than two hits to his credit is a Main' Stem 
institution these days) the story of Little 
Me still digs through the recollections of a 
fabulous female but the show has become a 
starring vehicle for the incomparable talents 
of Sid Caesar. Fourteen years after his Broad- 
way debut in a production called Makel Mine 
Manhattan, one of television's truly gifted 
comedy stars is back in the main stream of 
show business with a procession of virtuoso 
impersonations. However incidental the suc- 
cession of Belle's men may have been in the 
Patrick Dennis novel, the assortment of char- 
acters now takes on new importance as Sid 
Caesar leaps from costume to costume. 'Much 
of the success this original cast record may 
enjoy will depend on Sid's ability to hbring 
these kooks to life by means of vocal talents 
alone. As Belle Poitrine (played by Virginia 
Martin during the first part of her career and 
Nancy Andrews in the later years) climbs the 
social ladder that is to carry her from the 
wrong side of the tracks in Venezuela, Illinois 
to a mansion in Southampton, Sid Caesar pro- 
vides most of the entertainment playing the 
long list of Belle's husbands and lovers. You'll 
find equally diverting Caesar's portrayals of 
Noble Eggleston, the pride of Venezuela's 
elite ; eighty -eight year old Pinchley, the mi- 
serly banker ; Val du Val, the great French 
entertainer and heartbreaker ; Fred, the timid 
doughboy of World War I and Prince Cherney, 
the declining regent of the mythical kingdom 
of Rosensweig. Virginia Martin, who estab- 
lished her position on Broadway playing the 
secretary in Feuer and Martin's "How To 
Succeed in Business Without Really Tryliling," 
carries off most of the remaining honors in 
the album as the younger Belle Poitrine Her 
most touching moment in the acore is t ac- 
count of moviedom tribulations that runs 
through "Poor Little Hollywood Star." I this 
poignant number, Miss Martin reveals a epth 
of feeling that goes beyond anything she's 
done on records in the past. A cute touch in 
the album is the duet, "Little Me," as sung by 
the two Belle Poitrines. Cy Coleman of Wild- 
cat fame wrote this score. While much of the 
music rises only slightly above a category that 
could best be described as utilitarian, there are 
several items that stand out in the course of 
the show. In addition to Belle's Hollywood 
sojourn, her vaudeville days contribute "Be 
a Performer" as sung by a team of bookers. 
An engaging tune of World War One vintage 
is a specialty delivered by the male chorus, 
"Real Live Girl." 

RCA's sound is typical of many of their 
recent albums featuring original casts from 
Broadway shows. To the already live acoustics 
of Webster Hall in New York, several ingredi- 
ents have been added in the processing of the 
stereo disc. These are undoubtedly calculated 
to lend more "oomph" to the sound of a 
middling -response console. I find that the ex- 
tra processing tends to thicken the quality of 
the sound if I play the disc with the preamp 
in the RIAA setting. At the risk of offering a 
suggestion that cannot be carried out on some 
stereo control centers, I prefer the sound on 

this record when the turnover point is 400 
instead of 500 cycles. If this seems a drastic 
measure, I know of cases where owners of a 
system rich in honest woofers have been using 
a 300 cycle turnover when playing some of 
today's really reverberant pop discs. No mat- 
ter how many woofers you have working for 
you these days, all RCA Victor stereo discs, 
with the exception of most of their original 
cast show albums, sound fine at normal 500 
turnover. The offending items requiring 300 
cycle turnover in playback are found on other 
labels. 

Gypsy (Original Sound Track) 
Warner Bros. Tape WSTC 1480 

Only a diehard tape fan with a very modest 
investment in four -track playback facilities is 
apt to derive much satisfaction from the 
sound quality of this reel. It's true that, in 
many instances, the well -equipped listener 
with access to both tape and disc playback 
will prefer to acquire a basic show in its tape 
format if he intends to live with it for many 
years to come. The disc version of the sound 
track seems the better buy in this case. 

The original Broadway cast of "Gypsy" has 
been available for some time in the Columbia 
four -track stereo tape library (OQ 434, star- 
ring Ethel Merman, Jack Kingman, Sandra 
Church etc.) and is well entrenched in any 
comprehensive collection of show music. Made 
expressly for home instead of movie theatre 
listening, the Columbia recording enjoys ad- 
vantages usually not shared by sound track 
albums. There is far less opportunity for dis- 
tortion to creep in when only one recording 
characteristic is employed instead of the two 
that have to be juggled whenever a movie 
track is adapted for a home release. The 
"Gypsy" sound track produced by Warner 
Bros. does not translate too comfortably into 
a four -track reel for the home. The brassy 
quality of the Jule Styne score is not easy to 
record under any circumstance. The greater 
the gusto of the film cast, reaching some 
pretty wild peaks in this latest version of the 
play based on the memoirs of Gypsy Rose Lee, 
the higher the distortion content of this reel. 
With the exception of a few minor items at 
the very beginning of the show, the film ver- 
sion heard here follows the Broadway se- 
quence of songs. Rosalind Russell drives hard 
in order to approximate Ethel Merman's natu- 
rally assertive portrayal of the domineering 
stage mother. Natalie Wood, for all her un- 
deniable visual appeal, just about meets mini- 
mum requirements in the singing department 
during her big number, Let Me Entertain You. 
The important element of show business flavor 
that Paul Wallace supplied in the Broadway 
production is present in this album as he socks 
home All I Need ie the flirt. The takeoff of the 
child acts of vaudeville is as biting as ever in 
the performance of Baby June and her News- 
boys. Aficionados of the esoteric talent that 
once was part of the famous Minsky runway 
will be pleased to learn that the film does not 
forgo the ornate contributions of the play's 
trio of strippers- Electra, Mazeppa and resale 
Tura. The dynamic range of this tape is more 
than enough to permit them to bring down 
the house with their routines at the windup 
of the album. Anyone who insists on acquir- 
ing the sound track of "Gypsy," as opposed to 
the Broadway cast recording, would be well 
advised to sample the stereo disc version on 
Warner BS -1480. 

Sunday Only Mobile Fidelity MF 9 
Here is further evidence that Burbank, 

California, is one of the more active sources 
of steam railroad releases today. Riding the 
hard Polymax grooves of this latest Mobile 
Fidelity stereo disc are two star performers 
of the Burlington Route that stretches west 
out of Chicago. Midwesterners acquainted only 
with the Burlington's modern Zephyrs plying 
between Chicago and Denver may find it hard 
to believe that the line still maintains such 
an active interest in steam. This recording 
begins with a festive excursion from Chicago 
to Galesburg, Ill., held on Labor Day in 1959 
Under the sponsorship of the Illini Railroad 
Club, perhaps the nation's most active rail- 
road travel group, two famous locomotives 
were linked for a doubleheader -coal burner 
#6315, a Texas type 2 -10-4 and the oil burn- 
ing #5632, a 4 -8 -4. Carefully documented by 
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"Our measurements show 
the Fisher FM -100 -B to be 

the most sensitive FM tuner 
we have tested to date." 

- JULIAN D. HIRSCH and 
GLADDEN HOUCK, JR. 

In "Laboratory Test of Stereo FM Tuners: Part Two" 
HiFi /Stereo Review, February, 1963. 

And it's not even the most sensitive FM tuner we make! 

There are several higher - priced Fisher 
tuners even more sensitive than the FM- 
100-B. Add that fact to the Hirsch -Houck 
report and the conclusion is inescapable: 
Fisher FM tuners totally outclass all other 
makes in sensitivity - which is the most 
positive criterion of distortion -free recep- 
tion in typical home installations. 

To quote Hirsch- Houck: . IHFM 
usable sensitivity (was) 1.95 microvolts. 
Its limiting action was near -perfect, with 
minimum distortion and full output being 
reached at about 3 microvolts and remain- 
ing unchanged up to 100,000 microvolts. 
Distortion at 100 per cent modulation was 
0.65 per cent ... capture ratio was 3 db. 

"The Fisher FM -100 -B performed as 
well as it measured. Tuning was exception- 
ally noncritical; when the tuning meter was 

peaked, distortion was always at a mini- 
mum and separation very near its maxi- 
mum ... Its interchannel muting circuit is 
very effective, producing a dead silent back- 
ground between stations and operating with- 
out thumps or clicks." 

A laboratory report by the United States 
Testing Company, Inc., published in the 
August, 1962, issue of High Fidelity, in- 
cludes the following remarks about the 
FM- 100 -B: "... extremely sensitive, low - 
distortion instrument ... designed to pro- 
vide top quality monophonic or stereo FM 
reception for the finest of home music sys- 
tems ... IM distortion was measured to be 
0.04 %, which is extremely low ... Calibra- 
lion across the tuning dial was excellent 

. On stereo operation, both channels had 
uniform response characteristics within a 

small fraction of a decibel." Enough said. 
The Fisher FM -100 -B is priced at 

$249.50.* Walnut or mahogany cabinet, 
$24.95.* Metal cabinet, $15.95.* 
r 

FREE! $1.00 VALUE! The 
new 1963 edition of The Fisher 
Handbook, a lavishly illus- 
trated 40 -page reference guide, 
idea book and component 
catalogue for custom stereo. 

HAIÑß-i(EiOK 

FISHER RADIO CORP. 
21 -29 44th Drive, Long Island City 1, N, Y. 
Please send free 40 -page Handbook, complete 
with detailed specifications on the FM- 100-B. 

Name 

Address 
City Zone_ State 

L 03302 
oJk 

The Fisher 
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FROM THE LABORATORIES OF PAUL WEATHERS: 

A NEW 
UNIVERSAL TONEARM: 

(TAKES ANY CARTRIDGE) 

Now, the professional performance of a Weathers Tonearm can be enjoye 
by all! Buy it mounted on the new Weathers low -mass turntable, or use it o 

any table to improve reproduction ... install any cartridge in its interchang - 

able plug -in shell. Because of its perfect balance, no side thrust is prese t 
to cause distortion, and no "skating" can occur. The non -resonant walnut ar 

rids the tonal coloration usually associated with metallic tonearms. Full -tim 

viscous -damping both vertical and lateral, exclusive with Weathers, preven 
accidental stylus and record damage ... insures that correct stylus force i 

constantly applied. 100% cable shielding insures stereo channel isolatio 
eliminates induced hum. Micrometer adjustment for all stylus pressures. 

THE WEATHERS ML66A SYSTEM -Universal Tonearm with New Low -Mass 
66 Turntable -16 "L. x 14" D. and only 2" high including the integrated base. 
Dual synchronous motor drive system and seismic platform suspension f r 

500 to 1 isolation from floor and cabinet vibrations. Julian Hirsch, in Decemb 
Hi -Fi /Stereo Review, calls its speed "exact" -its rumble, "10 cps ... an 

totally inaudible under any listening conditions." MT -66 Weathers Univers 
Tonearm, $31.50. Weathers ML66A Turntable and Universal Tonearm Syste 
$99.50. Now at your hi -fi dealer. For free catalog write: Desk A -3. 

w 
Division of TelePrompTer Corp. 50 West 44th Street. New York 36, N.Y. 

10 

D 

recording engineers Brad Miller, Leo Kulka 
and Ben Jordan are the dispatcher's voice and 
the ritual in the roundhouse as the tracks are 
cleared for the run of the special. The track - 
side scenes include a sound pickup alongside 
the powerful 4 -8-4 at speeds up to 70 MPH as 
the mikes pace along at equal speed. A pro- 
pitious vantage point is provided rail fans on 
Side Two of Sunday Only with the mikes 
placed on the tender of $0632 as she nego- 
tiates the grade of Burlington Hill, Iowa, 
past overheads, rows of factory buildings and 
warehouses. One of the most effective touches 
in the album occurs in the way the recording 
crew uses an echoing mountain at Armour, 
Missouri. In one sequence, a railside position 
lets us hear the bounce of the passenger 
whistle as it collides with the side of the 
mountain. Then the mikes are placed atop the 
same mountain during another run -this time 
to probe the full panorama of sound in the 
valley below as the train wheels past at a 
distance of three -quarters of a mile. Thanks 
to the harder groove surface of this Polymax 
pressing, the important transients of railroad 
sounds come through with reassuring crisp- 
ness. 2e 

THIS MONTH'S COVER 
This month we see a stereo system in the 

home of George F. Varkonyi in New York 
City, N. Y. The equipment and cabinetry 
were designed and built by Mr. Varkonyi 
over a period of two years. Under normal 
operating conditions the entire system is 
controlled by a master unit consisting only 
of an input selector control, a volume eon - 
trol, and a stereo -mono switch, making it 
possible for the most non -technical person 
to operate the system. At the same time, 
complete flexibility of tone control and 
equalization are available to the techni- 
cally- minded user at the flick of a switch. 
The loudspeaker system, not shown in the 
photograph, consists of a wall-to -wall ceil- 
ing- mounted infinite baffle enclosure con- 
taining 17 drivers. Both channels are tri- 
amplified. The loudspeaker system is a 36- 
cubie- foot infinite baffle mounted against 
the ceiling and spreading across the full 
width of the listening room. Each major 
channel utilizes an Audax 18 -in. driver and 
three Goodmans Axiom 80 speakers (modi- 
fied) for the low frequencies; two Bozak 
B -209 units for the mid -range; and two 
Wharfdale 3 -in. tweeters. The center -chan- 
nal speaker is an 8 -in. Eleetro -Voice unit 
fed by a band -pass network restricting the 
bass and treble frequencies. 

The control center of the entire system is 
of particular interest. Only two major con- 
trols, the selector switch for the inputs 
and a volume control, are in full command. 
A combination on -off mono- stereo switch 
completes this unit, making it possible for 
a novice to operate the system. If anything 
other than standard R.I.A.A. equalization 
or additional tone control is needed, these 
networks are patched in by means of re- 
cycling relays. The following components 
are used in this system: A Shure MD -216 
dynetic arm and cartridge plus a Fairchild 
SA -12; a Fairchild turntable with modified 
electronic control; a Citation III FM -tuner 
with Heath AC -11 multiplex adapter; a 
Fisher FM -AM 101 -R tuner; an Ampex 
350 tape playback transport; and an Am- 
pex 351 recording transport and head as- 
sembly. 

All the electronics in the system, includ- 
ing the record electronics mixer, all play- 
back preamps, control center, electronic 
crossover and seven power amplifiers, were 
designed and built by Mr. Varkonyi as were 
the cabinets. All components are mounted 
in drawers or on slides and may be removed 
from the front for servicing. Tape trans- 
ports are on pivoted panels for ease of 
access. Æ 
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THE BETTMANN ARCHIVE 

It took 300 years to make Athanasius Kircher's dream come true. 
Athanasius Kircher was a man of vision. Among his many 

accomplishments, this 17th Certury scholar perfected the 
Aeolian Harp and invented a Tin Pan Alley dream -a compos- 
ing machine. But his outstanding achievement...the Kircher 
Broadcasting System shown above, actually called for out- 
sized cornucopias of sound built into walls. This system pio- 
neered principles in use today. 

The boldness, the vision of such a man, is truly epitomized 
today in the remarkable new instruments for high fidelity de- 
veloped by University. In University's modern sound labora- 
tories (what a treat they would be for Kircher) engineers de- 
voted to the perfection of sound reproduction are creating 
extraordinary musical instruments. Consider the Classic Mark 
II. In according it top -notch rating, Julian Hirsch of Hirsch 
Houck Laboratories wrote: "ln listening tests, it sounded very 
clean...there was an undercurrent of bass more often felt 
than heard that was completely lacking in some other quite 
good speaker systems that I compared to the Classic Mark II. 
Overall, the sound was beautifully balanced." The low fre- 
quencies up to 150 cps are handled through a 15 -inch high 
compliance woofer in the tuned ducted port. An 8 -inch mid- 
range speaker covers from 150 to 3,000 cps, and above this, 
the superb Sphericon Super Tweeter takes over. Impeccable 
cabinetry, in oiled walnut. 35 "w x 281/4 "h x 17 "d. $295. Hear 
it at your hi -fi dealer's or write for complete specifications and 
free Guide to Stereo High Fidelity. University Loudspeakers, 
Desk R -3, 80 South Kensico Ave., White Plains New York. 

leUNIVERSITY 
LOUDSPEAKERS 
A Division of Ling -Tmmco- Vaught, Inc. 

Tne Classic Mark II. 
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AUDIO [TC. 
Edward Tatnall Canby 

1. BACK TO THE FACTORY 
It seems to me that one of the greatest 

remaining problems in the "component" 
scene is that of adequate repair and main- 
tenance. 

I do not mean that our component units 
fall apart and need more repair than they 
get -not at all. Indeed, the very fact that 
components are generally reliable over a 
long period of years is one reason why re- 
pair services aren't too readily available. 
There's not enough business to warrant 
regular component service in most areas of 
our country. 

Component hi -fi units are built to last 
and to remain non -obsolescent for a long 
time, too, thanks to typically component- 
style versatility. Add new components and 
bring the old ones up to date, rather than 
trading -in a complete one -piece console for 
another one very much like it merely be- 
cause the changer doesn't work right. Com- 
ponents have bugs, like most equipment, 
especially in the early stages of production 
on a new model. But if you get hold of a 
component that behaves as the maker in- 
tended it to, minus bugs, it is likely to keep 
on behaving that way for a long period of 
time with a minimum of care. 

Electronic instruments do tend to drift 
out of adjustment in one way or another, 
even though actual faults do not exist. 
Minor parts age and change values; the 
tubes go through a normal age- ripening, 
perhaps affecting other aspects of the cir- 
cuitry even though they have not actually 
failed themselves. Who is to service our 
equipment for this normal and inevitable 
process, It is clearly the big problem, and 
a much bigger one than the servicing of 
obvious and gross failures or accidents, 
where the remedy is often simple -if ex- 
pensive. 

Fix It Yourself 

There are four ways in which components 
are repaired and maintained today. The 
first is, of course, by the buyer himself. If 
he has the common sense he was born with, 
he can do a great deal of simple "repairing" 
on his own. If one speaker of a stereo sys- 
tem goes dead, he can deduce, perhaps, 
that the most likely thing wrong is a loose 
wire. (How many people do?) Hook up the 
wire again -it's usually at the speaker ter- 
minals -and he's back in business. Or 
maybe he'll discover that a stray strand of 
metal from one of the connecting cables 
has shorted across an amplifier output ter- 
minal. Takes two seconds to fix it. 

A very large percentage of component 
"failures" turn out to be of this anticlimac- 
tic sort and a corresponding proportion of 
all component troubles, not including those 
where clouds of smoke suddenly appear, 
are home -soluble in instant fashion. 

So the first answer to component repair 
and maintenance is home -style common 
sense. We could do with a lot more of it. 
But I once wrote a book on this, so I'll con- 
tinue onwards. 
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Local TV Man 

Second, in component repair, is the local 
serviceman, the neighborhood radio and TV 
nian. The less said the better about him. 
My advice still to all who ask is to stay 
away. 

A few years ago, when components were 
less widely sold and not many people knew 
about them, the local service people simply 
refused to touch such repair jobs. Now - 
alas -they have heard all about component 
hi -fi. They are well aware that many of 
their customers are likely to own the' stuff. 
And so they have changed their ways, 
radically. 

Nowadays, your local serviceman will 
take on any old job you want, with greedy 
anticipation. The more complex the hi -fi, 
the better he likes it. After all, these things 
all work mostly alike. An amplifier is an 
amplifier, isn't it, whether it's a Philvox 
or a Zenico. They all work the same. And 
the same goes for radios -uh, er- tuners, 
I should say. Tuner doesn't work, Simple. 
Just pull out that diagram for last year's 
Magnificent Magnarola. Tells you how to 
align the Magnarola super -combined FM- 
AM- Multiplex -TV circuit. Just do the 
same thing on the component tuner -it 
can't do any harm. Might come out OK. 
And so the component tuner goes merrily 
off to the repair shop and comes back a 
few days later ; unaccountably, it still 
doesn't receive that local good music sta- 
tion, though the bill for repair was $8.50. 
When it was brand new, you got the station 
loud and clear. 

The repairman, if questioned, goes into 
the classic song and dance. That tuner is 
old. It's out of date. Would cost you more 
to fix up than it's worth. We did the best 
we could -but. . Now, we sell a nice 
little number that maybe you'd like to 
try. . . 

The same, alas, with amplifiers, preamps, 
cartridges, phono turntables, tape record- 
ers. It's a dismally familiar routine. Most 
people don't really question it, because, 
after all, most American equipment does 
get old, and quickly. Most new equipment is 
better, newer, fuller of the latest features. 
If you're going to trade in a $2000 car 
after a year or two, how can you expect a 
$150 radio tuner to keep on going, 

IHFS? 

A third way to solve the maintenance and 
repair problem is of somewhat limited in- 
terest merely because there aren't too many 
of the repair shops in this category': the 
custom hi -fi component shop, specializing in 
component installations, complete. Most of 
these outfits (sometimes an individual, 
sometimes a larger firm) will take on re- 
pair jobs and /or maintenance (the distinc- 
tion is very slim when it comes to billing) 
perhaps with the hope that new sales po- 
tentials will be built thereby. The repu- 
table people in this area do a good repair 
job, because they know the equipment. 

Unfortunately, there's nothing to keep a 

TV man from putting out his shingle as a 
component expert, if he thinks maybe it's 
worth the trouble. 

My own feeling about this area is that 
the good people ought to figure out a way 
to band together, set up standards and 
make them known. Like the "realtors "- 
real estate agents. Build public confidence 
in a service "label," a badge of quality. 
Say the CSA, the Components Service 
Association, to make up a name on the spot. 
Make it clear that these standards of re- 
pair and maintenance refer specifically to 
components -any and all reputable brands. 
Might even call it the IHFS - Institute of 
High Fidelity Servicers. They could seek 
affiliation with our own IHF, the Institute 
of High Fidelity. If they were any 
good, they'd get it I'm sure. Indeed, 
the manufacturers and the servicers could 
work together with immense profit and good 
will. The proposed IHFS, for example, 
could acquire circuit diagrams and align- 
ment instructions, and so forth, for all new 
component equipment and make them avail- 
able in a package or subscription format to 
all its members, along with service tips and 
quirks, and so on... . 

As things stand now, I hesitate to recom- 
mend to my friends any "hi -fi repair dealer" 
or the like without knowing a lot about 
him ahead of time. The chances are more 
than good, I'd suggest, that the component 
customer will get the royal runaround, big 
repair bills, and little satisfaction. As I 
say, anybody can be a hi -fi repairman, and 
often is. 

Back to the Factory 

There remains that court -of -last- resort, 
the manufacturer himself. Box up your 
tuner, ship it back to the maker. He ought 
to know how to fix it. 

Well, he does. Moreover, a number of the 
component manufacturers do maintain 
their own repair service, for their own 
brand of equipment. (But the manufacturer 
is NOT going to appreciate being asked to 
"repair" a tuner that didn't work because 
the owner forgot to turn the switch on, or 
maybe tripped on the power cord and pulled 
the plug out of the wall.) 

For reasons that seem to me excellent, 
the manufacturers who do repair work 
charge a solid price for it. Also often a 
minimum "cover charge," perhaps $12 or 
more. Plus parts. 

People send in equipment for silly rea- 
sons. People tend too often to grouse about 
fancied distortions that don't show up in 
testing, or are due perhaps to another com- 
ponent -the one that didn't get sent in. 
All of which takes time and patience. It 
might require a couple of hours to check all 
the way through a tuner merely to find that 
it is perfectly OK. The trouble was else- 
where. That'd be maybe $14, plus shipping 
charges, and it might take a week or a 
month. 

Nevertheless, the hypothetical owner of 
such a tuner is lucky. Very lucky. For his 
hunk of cash, he's got his machine back in 
working order. Take it to the local repair- 
man and the same hunk of cash will likely 
re -outfit it with a long list of unnecessary 
replacements, most of them the wrong ones, 
plus a fine job of de- aligning! 

If I sound sour, I intend to. Personal ex- 
perience and many a disgruntled letter 
from our component fans. 

Last fall, I discovered a perfect oppor- 
tunity to dwell on this problem in terms of 
one component, an FM -AM tuner, a real 
old one. Don't know the exact model -year, 
but it was a Fisher Model 50 -R, roughly 
ten years old, which I had ordered for my 
parents 'way back, part of an inexpensive 
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108 KITS 
and FACTORY -WIRED t 

Al! EICO models are available as Kits 
or assembled and Factory- Wired. So, 
whether you build it yourself or we do 
it for you- either way -they look, sound 
a n d perform identically ... all best buy 

o =to , ,ifp fir` 

C (30 4 "4 

6 

7 alp 
10 

Over 2 million EICO instruments in use, 
Uni -card holders can buy at any EICO 
dealer with no down payment. Budget 
terms at most dealers. 

Listen to the EICO Flour, WAIIC -FM, N. Y., 95.5 MC, 
Mon.-Fri. 7:15 -8 P. M. Export Dept., Roburn Agencies 
Inc., 431 Greenwich St., New York 13 
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1. FM Multiplex Stereo Tuner ST97 
Semi -Kit $99.95 Wired $149.95 Incl. Metal Cover & FET 

2. 40 -Watt Integrated Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 Incl. Metal Cover 

3. 70 -Watt Integrated Stereo Amplifier ST70 
Kit $99.95 Wired $149.95 Incl. Metal Cover 

4. FM Multiplex Autodaptor MX99 (Patent Pending; 
Kit $39.95 Wired $64.95 Incl. FET Cover Optional $2.95 

5. FM -AM Stereo Tuner ST96 
Kit $89.95 Wired $129.95 Incl. Metal Cover & FET 

8. Transistorized Stereo /Mono 4 -Track Tape Deck RP100 
Semi -Kit $299.95 (Patents Pending) 
(Tape transport assembled & tested; electronics in kit form) 
Wired $399.95 
(Handwired throughout by skilled American craftsmen) 
Carrying Case $29.95 Rack Mount $9.95 

7. 100 -Watt Stereo Dual Power Amplifier HF89A 
Kit $99.50 Wired $139.50 Enclosure E8 $4.50 

8. Slim 3 -Way Speaker System HFS6 
Kit $52.50 Wired $62.50 

9. 12 -Watt Integrated Amplifier HF12 
Kit $34.95 Wired $57.95 Incl. Metal Cover 

10. Stereo Dual Preamplifier ST84 
Kit $59.95 Wired $89.95 Incl. Metal Cover 

011963 EICO Electronic Instrument Co., Inc. 
3300 N. Blvd., L.I.C. 1, N.Y. 

EICO 3300 N. Blvd., L.I.C. t, N.Y. A -5 

Send FREE 32 -page catalog & 
dealer's name 

Send FREE booklet "Why Stereo" 

Send new 38 -page Guidebook to 
HI -Fl. Enclosed is 25c for post- 
age & handling 

Name 

Address 

City Zone State 

Add 5 °/e in West 
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All Bozak Loudspeakers work together. The robust basso B -199A . . 

incisive baritone B -209A or B -800 ... join the sweet B -200Y soprano 
in perfect harmony to re- create The Very Best in Music. For 
your Bozak Speaker System a Bozak -built enclosure stages the sound 
to perfection. Or, if space is limited, you can build your Bozaks 
into a wall, cupboard, or treasured cabinet. Whatever its size 
and mounting, teamwork in your Bozak Speaker System assures 
you The Grandeur of Great Music in your home. Write for our 
illustrated catalog, and hear the Bozaks at your Bozak Dealer. 

DARIEN/CONN ECTICI'T 

"hi -fi system" that they had installed in 
their house in Connecticut, after my sug- 
gestions but via a local custom builder. 

For many years this tuner had been in 
intermittent service some 125 miles out of 
New York, and I had nothing to do with 
its maintenance or use. I tried a couple of 
times on visits to get my New York pro- 
gram on it. But we were unfavorably situ- 
ated; their roof -top antenna wasn't any 
good, and so I couldn't hear myself at all. 

A short while ago, after my father's 
death, my mother moved from Connecticut 
to Ossining, N.Y., only 30 miles out of the 
big city. At last, thought I, my own rela- 
tives will be able to hear my weekly radio 
stint, after so long! So the first time I got 
to visit, I hopefully turned on the old tuner, 
which had been brought down from its 
former distant location and set up again 
along with the Bogen amplifier and Mira - 
cord changer that went with it. 

Umph. The tuner turned on all right. It 
omitted noises, very loud ones. On AM, 
you could get dozens of stations mostly 
superimposed on each other in a roar of 
static and background noise. Unintelligible. 
The FM section just hissed very noisily. 
No reception at all. When we hooked up 
the TV antenna on the roof to it, the thing 
managed to produce just two faint stations, 
barely audible. Not the faintest trace of 
my own station, 30 miles away in the city. 
On the a.f.c. position, I noticed, a loud hum 
came through. It stopped when the a.f.e. 
was "defeated." Defeated the hum, but 
didn't bring in any better signal. The faint 
sounds I could hear seemed distorted -but 
I really couldn't tell for sure, thanks to the 
hideous hiss of background noise, right 
across the dial. 

A mess. Well, I thought, it's an old, old 
tuner and it's worked plenty hard. Maybe 
it really is done for. And so I began to turn 
my thoughts to the idea of lending a newer 
tuner that would work better. This one 
had had too much servicing. 

The custom builder who originally in- 
stalled the system put his nose in the air 
when he found we didn't want any of his 
expensive hi -fi furniture, and we never 
could get him to come back to service it. 
Then he died. So my parents had called in 
the local radio man when things periodically 
got to be impossible. He had managed to 
keep the set in what might optimistically 
be called "working" condition, year after 
year. 

"Working Condition" 

"Working condition" for my father 
meant two things. One, he had to get his 
morning news -of- the -world on the radio, 
along with his coffee. Two, there was the 
seven o'clock dinner commentary by his 
favorite news analyst. If these two were 
audible, more or less, he was happy. He 
didn't mind the extraneous noise, the dis- 
torted voice quality, that persistent blues 
singer who always overrode the commen- 
tator at just about seven -ten, no matter 
how carefully you tuned the diaL (Some- 
one was always jumping up and re- tuning.) 

After all, we had moved into the country. 
What more could you expectt My father 
was quite used to these sounds. 

His first news radio had been a Bolster, 
back around 1925. Then we had a Philco 
mantlepieee model, the very first, followed 
by innumerable small portable Emersons 
and Admirals and what -not. The old 1940 
Stromberg Carlson AM -FM radio console 
was his first flyer into "hi -fi" old -band 
FM and it sounded nice and boomy, minus 
any highs at all. The Fisher 50 -R was won- 
derful, when we got it, and it still seemed 
wonderful when the repairman finished 

(Continued on page 58) 
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For a limited time: what tape recorder comes with $116 worth of free tape? 

Now, Ampex will give you $116 worth of tape when you buy any of 
the Ampex Fine Line 1200 recorder /player series. You get twelve 
reels of Premium Ampex Tape worth $66- enough tape 
to record up to 38 hours of stereophonic or 76 hours 
of monophonic sound. Plus you get your choice of $50 
worth of pre- recorded stereo tapes from 13 recording 
companies. And above all, you get the finest tape re- 
corder in the world: the Ampex Fine Line 1200, the only 
4 -track home recorder built to professional standards. It 
features three new precision heads, a die -cast frame and 
a tracking technique and tape guidance system previ- 
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AMPEX 1200 

iously available only in professional recorders. No cross -talk. Just 
high fidelity sound. You also get the new Ampex "Four Star" One - 

Year warranty: Ampex will replace any defective part for 
a full year. Three models: 1250 unmounted, 1260 port- 
able and 1270 portable with built -in amplifier speakers. 
This offer good only at participating dealers for a limited 
time only. See your Ampex dealer now. Ampex Corpora- 
tion, 934 Charter Street, Redwood City, California. The 
only company providing recorders, tapes 
and core memory devices for every ap- 
plication. Worldwide sales and service. 

AMPEX 
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EDITOR'S REVIEW 
SOUND AND LIGHT 

S 
OME TIME AGO, as we were putting this issue "to 
bed," some of the staff members were discussing 
the type of effects possible with a light organ such 

as the one described by Mr. Dollens in this issue. Those 
of us who have seen this type of display, in one form 
or another, can testify to the spectacular visual poten- 
tial of this type of instrument. Some even had seen a 
light organ "played" on a keyboard in accompaniment 
to music where the result was quite beautiful. One of 
our staff then asked, "Why can't an organ be modified 
so that it will play light as well as sound?" 

Why not indeed ! 

Perhaps it has been done before, but it certainly is 
not common. In any case it seems to us that it would 
be the simplest thing in the world to have the impulse 
of a pressed key translated into a signal to a light - 
organ circuit. This would be especially simple with an 
electronic organ. In fact it might be a good idea for the 
electronic organ manufacturer to provide taps espe- 
cially for this purpose, perhaps in the form of barrier 
strips at the rear of the console. 

It has been pointed out to us that a device exists to 
convert a piano keyboard into an electronic organ key- 
board. Apparently it consists of plungers which con- 
tact the rear part of the key and make or break de- 
pending upon the position of the key. It would seem a 
mere hop, skip, and jump to convert this to a light - 
signal source for any existing keyboard instrument. 

In case it sounds as if we are pressing to have all 
such instruments modified for use as simultaneous 
sound and light instruments, please be reassured ; we 
aren 't. We are mainly pointing out the relative ease 
with which such a conversion could be affected. 

VERTICAL ANGLE 15 DEGREES? 

In the past few months we have presented two arti- 
cles addressed to the problem of vertical tracking angle 
distortion. In both articles, reference has been made to 
15 deg. as the suggested optimum angle. In addition, 
the RIAA engineering bulletin which bears on this 
topic recommends the same angle. From all this, it has 
been assumed that we support the adoption of this 
particular angle as the standard. Frankly, nothing 
could be further from the truth. We support stand- 
ardizing the angle, and nothing more (or less) . 

As we understand it, it is a rather complex problem 
to determine the exact angle which is most desirable 
from the distortion reduction standpoint, as well as 
from the manufacturing feasibility standpoint. Also 
we understand that the presently recommended 15- 
deg. angle was arrived at in Europe. It seems to us that 
the wisest course at this time would be for American 
manufacturers to consult with each other and arrive at 
the particular angle most suitable for their require- 
ments. If this happens to be different than 15 deg., 
then it would be possible to present valid and persua- 
sive reasons to their European counterparts for chang- 
ing to whatever angle they found most suitable. 

Our point, then, is that there should be a standard 
vertical cutting and playback angle agreed to by all 
record and cartridge manufacturers so that a needless, 
and known, source of distortion can be eliminated. We 
do not presume to tell the engineers in the field what 
the best angle is; let them tell us, and soon. 
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HIGH FIDELITY DEFINITION - 
PROGRESS REPORT 

We `i i, l 1 to thank all of our readers who responded 
to the call 10 write to the Federal Trade Commission. 
Recently. wwe had a conversation with one of their staff 
members d ] d he indicated the response was overwhelm- 
ing. As N result of that response, the FTC is now 
aware tlidt an inadequate definition of high fidelity 
will not 1, rotect the consumer. In all fairness to them, 
perhaps t hey were aware all the time. In any case, they 
are inter ,ted in the proposal we made in both our 
letter to i I em and in our editorial -that there should 
be standd rds of measurement adopted rather than 
standard, of quality. For example ( and here we bor- 
row fromm, the excellent proposal made by Mr. Ray 
Pepe, Pre,ident of the Institute of High Fidelity), if 
a manufa0 turer wished to use the term "High Fidel- 
ity" to dt ,i+ribe a product he manufactured, he would 
then be required to publish certain significant specifi- 
cations measured in a standard and prescribed way. 
This would give the consumer a yardstick, if he wanted 
it, while at the same time avoiding the difficulty of 
trying to d9fine a term which has subjective overtones. 
Certainly, it is the type of solution which can be put 
into effect in a reasonable period of time. As to whether 
it could wok or not, in our opinion it would work very 
quickly ; it ouldn't take long for a consumer to real- 
ize that 15 er cent distortion is not as good as 2 per 
cent or Can you imagine a manufacturer letting 
himself in f r the ridicule attendant to the publication 
of embarra ' ing specifications? Frankly, we think that 
merely regí iring standard measurements, and publi- 
cation of them, would be all that is necessary to stop 
the misuse If the term "high fidelity." 

By the w y, in our conversation with the gentleman 
from the F C, he pointed out to us that we had erred, 
by implication, in our statement that they had invited 
the EIA to Come up with the definition. In reality, he 
said, all trade groups were invited. There was no in- 
tention to mike it exclusively an EIA affair. We are 
glad to stand oorrected. 

THE WASHINGTON SHOW 
As a last minute bulletin we are noting some of our 

impressions about the recently concluded show at the 
Shoreham Hotel in Washington, D. C. Frankly, we 
enjoyed the show. It was placed in an attractive set- 
ting, it was relatively free from the frenzied pace of 
some other 'shows we have seen, it was dignified in 
presentation, and it featured a live- versus- recorded 
demonstratipn. Perhaps there is some different quality 
about the resident of Washington of which we are un- 
aware, but it seemed to us that the audience was truly 
interested in music -reproducing components, rather 
than technological developments. All too often, when 
we attend shows, we leave disappointed in the setting 
and manner of presentation, which doesn't agree with 
the quality of the equipment being shown. Perhaps the 
secret lay in the fact that they weren't trying to in- 
terest the entire populace, but rather only those who 
could profit from seeing this type of equipment ; per- 
haps it was pecause of the manner of presentation ; in 
any case w would recommend that other regional 
shows make n attempt to learn the secret. 
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Playing Protecting 
NEW Golden SAFE V -GUARD 

Stylus D3307ATG- $17.00 

IQ 

NEW' Pickering Automatic Turntable 
Cartridge U38 /ATG- $47.50 

;I ßá,r. 

NEW! Exclusive plug -in head 
assembly for automatic turntables 

Type a Model A -6 Garrard -$52.50 
1963 Pickerirg & Co., Inc., Plainview, N. Y., U.S.A. 
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2. actual Site 

This is the exclJsive "floating stylus in the Stereo Fluxvalve *, by 
Pickering. This sty4Ls has so little mass it actually floats on water...so 
light it "floats" oer the surface of your records at an amazingly low 
tracking force of 1133 3 grams. At the merest suggestion of undue pres- 
sure on the arm o- head, it retracts immediately into its Golden SAFE V- 
GJARD® soft plast c body. The Pickering "floating stylus" action p-otects 
your diamond and iicreases the life of your record while it play:. 

Play ii perfectly, play it safelywith the Golden SAFE V -GUARD 

"floating stylus" by Pickering. 

Pickerin g 
FOR THOSE WHO CAN HEAR THE DIFFERENCE 

PICKERING & CO., INC., Plainview. N. Y. 

*The hermetically sealed S -ANTON Stereo Fluxvalve is warranted for a lifetime and is covered under 
tte follow ng patents: 1..E. Patent No. 2,917,590; Great Britain No. 783,372; Commorwealth of 
Canada No 605,673; .apar Nc. 261,203; and other patents are pending throughout the world. 
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Only Sherwood could combine the 
two most wanted components to bring you 

the new S -8000 II FM Multiplex Stereo Receiver 

The advanced design, highly sensitive 
and selective stereo FM tuner is essentially 
the same as that employed in the pace- setting 
S -2100 Sherwood tuner (below). Stereo 
music power circuitry is similar to 
Sherwood's high -rated S -550011 
stereo amplifier (at right). These extra quality features are standard with the 

Sherwood S -8000 II. 
Instant FM stereo broadcast identification - Sherwood's new 
Stereo Indicator Light. 

Novar Output Tubes - have higher voltage ratings, 
more dependable. 

Noise suppressing FM circuitry 3 Mc. Gated -Beam Limiter and 
Balanced Ratio Detector - 2.4 db. capture effect. 

Flywheel tuning -for faster, smoother dial tuning. 

Eliminaticn of "rushing" sound when tuning - 
FM Interchannel Hush. 

Dial spread - communications -type, 20 %- longer professional 
scales. 

64 Watts Superb Music Power 

Price of the S- 800011 with attractive Walnut 
Leatherette Case $317.00 (Fair- Trade). Without 
case $309.50. Full -year warranty. 

If you prefer a receiver which also includes AM 

reception and has even greater music power 
(80 watts), Sherwood now offers the new S -7700. 
Price with case $377.00. Without case $369.50. 
Full -year warranty. 

H I G H F I D E L I T Y 

S -8000 II Specifications 
FM Sensitivity: 1.8 µv. for '-30 db. noise and distortion (IHFM). 

FM Selectivity: 200 kc. @ 
-- 

3 db. FM Detector: 1.0 Mc. peak to peak 

FM Distortion: 1 /3% @ 100 mod. Power output: each channel 32 watts 

music power or 30 watts continuous @ 11 /2% IM distortion. 
Stereo low -noise phono or tape head play -back preamps. Tubes: 21 plus 2 silicon 

rectifiers, 9 diodes. Size: 161/4 x 4x 14 in. deep. 

For new catalog, write Dept. A -3 
Sherwood Electronic Laboratories, Inc. 
4300 North California Avenue 
Chicago 18, Illinois 

Q® r 
izI00000 ® e31= 

-0E¿, .: ...' .®. 0. 

Stereo Receivers Tuners Amplifiers Multiplex Adapters Stereo Indicator Lights HigY Fidelity Speaker Systems Contemporary Cabinetry 
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A Wall- Projection Color Organ 
MORRIS DOLLENS 

Projecting its kaleidoscopic color pattern on a wall, or any convenient surface, this thyratron- operated 
instrument, limited only by the imagination of the operator, provides visual accompaniment to music. 

T 
HE COLOR ORGAN has enjoyed much 
less publicity and literature than the 
other branches of electronic gadge- 

try, possibly because of the limited inter- 
est the average public has had in abstract 
images, whether it be the so- called 
modern art or the visual interpretation 
of music. 

However, with the rapidly expanding 
field of component high fidelity making 
possible vastly improved quality of 
music reproduction, plus the spoken 
word and sound effects, there comes a 
time when many people search for a 
step beyond that of the commercially 
almost- perfect sound. Aside from play- 
ing with three -way stereo sound, there 
isn't much else that can be done at 
present. Subject to criticism from many 
music lovers, here is where the color 
organ can offer an additional dimension 
to the reproduction of music in a form 
which can be anywhere in the range 
from a flickering, humorous novelty 
to an elaborate visual presentation 
approaching the hand -drawn abstract 
animated Bach section of Disney's 
"Fantasia" film of some years back. 

History 

The idea of interpreting music in 
color dates back as far as music was 
played with any conscious effort, for 
the emotional effects of music suggest to 
many people the changing colors of na- 
ture, including the obvious sunsets; the 

* 4372 Coolidge Avenue, Los Angeles 66', 
Calif. 

Fig. 1. The original unit. 
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Cl -DECAY CAPACITOR -0.1 TO 2Pf. 
C2 -PHASE SHIFT CAPACITOR -0.001 TO 0.1 Pf 

(.004 AVERAGE FOR THESE VOLTAGES.) 

120 VOLT LAMP ^ 
5k 

ó 

RI MI. 

1 N34A 

cl 

3 TO 6 VOLTS 180° 
OUT OF PHASE 

WITH PLATE V. 

Fig. 2. Basic circuit of thyratron color 
organ. 

moods which we attribute to various 
colors are often evoked by certain tones 
or rhythms, thus relating the aural and 
visual senses, and of course popular 
songs rely heavily upon the spoken 
words which habitually include color 
suggestions. 

Late in the last century the classical 
composer Scriabin wrote one piece of 
music calling for the use of a color 
organ of sorts, but the machine was not 
successful, no doubt due to the limited 
technology of the day. I have made only 
a modest study of the history of these 
devices, saving all printed information 
which came my way for a number of 
years, but I am told that a university 
student in Los Angeles recently wrote a 
100 -page thesis on this subject, so un- 
doubtedly there is interest, but little in- 
formation of a practical nature has been 
printed. My first introduction to the 
color organ was in a science -fiction story 
about 1928 which described such a ma- 
chine, played by hand on a keyboard, 
as I recall, with disastrous results. The 
future development of the color organ 
seems to crop up fairly often in the 
recent stories of this nature, and the 
authors' imaginatively inspired effects 
are elaborately described as the art -form 
of the future. 

Of interest to those of a more tech- 
nical and cultural mind was the showing 
of the portable model at the Solacon 
during the World Science Fiction Con- 
vention at Los Angeles in 1958; up to 
twenty people at a time were entranced 

with the effects on the little screen, for 
eight hours each of the four days. 

Sometimes referred to among the 
viewers of my instruments as modern 
art in motion, the effects achieved in 
even a fairly simple model can project 
imaginative shapes and forms on the 
screen; even the most superficially in- 
terested person finds it a pleasant nov- 
elty for a few minutes, and admittedly 
it can become boring if the pattern 
variety is limited, as it has been with the 
published plans of electronic color 
organs which I have clipped from maga- 
zines the past few years. 

Ideally the true color organ would 
be played by hand with an elaborate 
keyboard, and I am told by a friend who 
has had me build him a number of these 
amplifiers and associated pattern -pro- 
ducing devices, that there have been 
limited successful runs of such hand - 
played color organ performances in 
large cities over the past half -century. 
But as with its distant relative, the 
Theremin, the appeal and application 
seem to be quite limited, at least up to 
date. It is possible that the hi -fi fan who 
has (almost) everything will find the 
pattern- projectors described herein will 
add a visual dimension to his musical 
presentations for occasional demonstra- 
tions to the novelty- minded, and with 
more elaborate patterns, can afford the 
more serious student of art, music, and 
culture something new to study and 
perhaps appreciate. I might get into an 
argument here with the music -lover, for 
there are those who wish to listen in com- 
plete darkness to music and nothing else 
-which I do sometimes -but certainly 
the color interpretation is worth a look. 
Obviously, the degree of effort expended 
on imaginative use of the color and 
pattern -forming reflectors and lens - 
wheels will determine whether the final 
result resembles a garish, drunken juke- 
box or becomes a poetic visual sym- 
phony. Some will still prefer darkness 
every time. 

One practical use of the instrument, 
which I have never tried, would seem to 
be in presenting music to the deaf -sup- 
plying small speakers for them to feel 
while viewing the visual music patterns. 
A development of this idea has been in 
experimental use for some time in teach- 
ing the deaf to speak -the frequencies 
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Fig. 3. The present model projects varied patterns in color on a flat white screen in 
a window alcove. 

are broken into about seven channels, 
which light up bands of color through- 
out the spectrum, enabling the deaf (but 
not mute) person to match his voice 
patterns visually to those of a standard 
voice, enabling him to speak in a more 
natural tone. Along this line might be 
mentioned the effect discovered by C. M. 
Brainard that discarded fluorescent 
lamps connected across the output of a 
standard audio amplifier will glow and 
flash at different frequencies; the princi- 
ple has been applied in his "Light 
Organ," patented in 1948, consisting of 
a number of these lamps mounted in a 
row behind a ground -glass screen. Al- 
though limited in its appeal other than 
a novelty, the Light Organ has been in- 
stalled commercially. 

The ultimate in variety of patterns 
and elegance of engineering would seem 
to be a development of the Abstract 
Oscillography1 produced on a 'scope by 
beating different wave forms together. 
A series of still photographs of the more 
interesting patterns achieved by Ben 
Laposky were exhibited at art galleries 
and museums throughout the country a 
number of years ago. Anyone who has 
played with this instrument has proba- 
bly been fascinated by the unusual 
shapes to be seen when various wave- 
forms are mixed, and a set of projec- 
tion -type tubes with lenses or Schmidt - 
type mirror systems combining the basic 
colors on a screen would constitute an 
all- electronic color organ capable of a 
great variety of patterns, including an 
occasional glimpse of the actual wave- 
forms of the music being played. How- 
ever, such a color organ would be 
expensive to build, unless the experi- 
menter has access to quite a bit of sur- 
plus or discarded oscillographic and 
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television equipment to supply p ts. 
Probably simple lenses could be sed 
instead of the more elaborate projec ion 
lenses mentioned above, since the ab- 
stract patterns would not have to be 
quite as sharp over the whole projec ion 
screen as a regular TV image. This ys- 
tem would use only the three band -lass 
filters described herein, and would re- 
quire a number of signal genera ors 
governed by some sort of random -pat i rn 
selector, and could get quite comple 
a computer expert should have a ' ild 
time experimenting with this idea. 

Early Home Color Organs 

My own interest in the color or 
home -style, came about in finding 
article in a back issue of Popular 
ence, I believe, of the mid -30's dese 
ing a three -way electrical filter sim 
to those used with present three 
speaker systems, and displaying a s 
ground -glass screen in a discarded ta' 
model radio cabinet, presenting 
colors in a uniform glow, but pulsin 
time with the music : red for lows, gr 
for medium frequencies, and blue 

Fig. 4. Close -up 
view of thyratron 
amplifier chassis 
and control panel. 
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highs. To this day, I have kept this re- 
lationship, but others may prefer to 
reverse the order; but to me, the drums 
seem to suggest the low beat of a red 
heart, while the highs, such as violins' 
sustained notes, suggest the ethereal 
blues of the sky. 

Theoretically, the three basic colors, 
red, green, and blue, add together to 
form all the colors of the rainbow, and 
during the sustained passages, other 
shades than the three colors can be seen, 
but not so much during the faster action. 
Especially pure basic colors can be seen 
when the pattern from one falls within 
the dark area of another pattern. Addi- 
tional variations are achieved by using 
slightly different shades of the basic 
colors on different lamps, such as pure 
spectral red on one lamp, and orange - 
reds and violet -reds on others. 

More than three channels can be 
worked out but the filters become more 
elaborate and much more expensive; it 
would seem that the expense might not 
justify the effort unless a very elaborate 
system is planned. 

Departing from the small cabinet, I 
originally placed my three 6 -volt colored 
lamps on stiff wire stems in the approxi- 
mate focus of a faceted photo -flash re- 
flector mounted on the shaft of a 1 -rpm 
clock motor, the whole mounted in a 
sort of podium, a tall box situated at 
the lower center of a white screen, giving 
revolving and radiating lines which 
pulsated with the music (Fig. 1) . 

Later, more bulbs were added in paral- 
lel when a larger 25 -watt amplifier was 
built, allowing nine pilot lamps to be re- 
flected by three reflectors revolving at 
differing rates, from one to five rpm. This 
unit was placed about two feet behind the 
lower third of a ground -glass screen with 
a lamp of a different color in each re- 
flector, with much more varied results 
than the one reflector in front. Trans- 
lucent plastic sheeting can replace the 
ground glass, which was achieved by 
slowly working another piece of glass 
about 6 -in. square around the larger 
sheet, with carborundum and water be- 
tween. Unfortunately, with this arrange- 
ment, the brightness diminishes greatly 
off the axis of the lamps, even more 
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abruptly than with a front- viewed 
beaded screen. Some plastie sheeting is 
much better for the purpose, although 
the better diffusors naturally transmit 
less light. Matte acetate, obtainable at 
art supply stores is also practical to 
use. 

The three reflectors could of course be 
situated in front if desired, but mount- 
ing them behind a translucent screen en- 
ables them to be raised up a bit, dis- 
tributing the light better ; however, there 
is a certain theatrical quality to the foot- 
light effect of the low lamps, and I have 
gone back to this in the model shown. 

Needless to say, the early versions of 
this gadget were not very bright, and 
necessitated a very dark room for view- 
ing. One advantage in using the 6 -volt 
pilot lamps is the almost point- source 
quality of their small filaments, produc- 
ing very sharp images of the faceted 
and wrinkled reflectors; this sharpness 
is almost completely lost when using 
larger lamps unless much larger reflec- 
tors are used. A serious disadvantage, 
other than the high audio power re- 
quired, is that the light- producing re- 
sponse of the lamps is extremely non - 
linear with respect to voltage. Reflected 
upon the screen, the lamps give almost 
no illumination until about half the 
rated voltage is applied; then they be- 
come fantastically bright (and extremely 
short -lived) at even 50 per cent above 
rated voltage, and eventually on sharp 
peaks of music they burn out, interrupt- 
ing the performance. This was mini- 
mized in my earlier amplifier by loading 
up the system with enough bulbs so that 
when the bulbs had reached their rated 
voltages, the amplifier was overloaded, 
and ceased to increase in volume. Of 
course, the extreme distortion necessi- 
tated an additional amplifier for the 
speaker system. Another disappointment 
was that the softer parts of most music, 
in fact all but the crashing crescendos, 
were unable to achieve the half- voltage 
point and thus weren't visible; with the 
gain pumped up, the softer sections re- 
sponded well, but the bulbs saturated on 
the peaks, and still occasionally burned 
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Fig. 5. Bottom 
view of chassis. 

out bulbs -a difficulty partly overcome 
by using a volume compressor in the 
light- amplifier circuit. Because of the 
non -linear response, however, the bulbs 
appeared to flicker, rendering the eye- 
balls numb after perhaps a half hour. 
But it was a great novelty. 

The Thyratron Color Organ 

The present model (electronically) 
evolved from a number of sources, among 
them an article describing a thyratron 
circuit for detecting, via photocell, the 
flickering of candlelight and gaslights on 
a movie set,2 so that the wall behind the 
little flames would likewise flicker 
(though lighted by bright photo- floods) ; 

and a pair of articles describing thyra- 
tren power supplies,3.4 both of which 
were controlled by small grid voltages. 
Using 60 -cps a.c. on the plate, rather 
than filtered d.c., a small out -of- phase, 
60 -cps voltage is applied to the grid of a 
thyratron, a gas -filled electronic tube 
capable of handling fairly large currents 
in even the smallest sizes, and available 
in sizes which can handle many amperes. 
After a number of experimental hook- 
ups had been tried, the present basic 
circuit (Fig. 2) was settled upon, using 
a relatively inexpensive 2050 tube, cost- 
ing less than two dollars, and seemingly 
capable of being overloaded, for a mod- 
erate time, to a considerable degree. 
Rated at 100 milliamperes average cur- 
rent, with a peak of one ampere, the 
color organ model shown here has been 
in use for hundreds of hours at 250 to 
500 milliamperes drain with no tube re- 
placements yet. During the experiments, 
a 500 -watt bulb was used in series with 
one 2050 for several hours, draining 
about 4.4 amperes, with apparently little 
detrimental effect. It is doubtful whether 
this much overloading would be practi- 
cal. If you prefer to stay strictly within 
the manufacturer's ratings, it is sug- 
gested that you use one of the more 
powerful (and expensive) thyratrons 
described in the article on a "Medium 
Power Color Organ" by Glen South - 
worth.5 In fact, those experimenters who 
have previously built the color organ 

amplifier described in that article can 
easily extend its utility by adding some 
of the pattern projectors to be described 
here. The amplifiers differ from the 
Southworth model in exact circuitry, but 
basically are similar -our version is 
somewhat snore versatile and hence more 
complicated in wiring and adjustment, 
but the added features will repay the 
user in more delicate control over the 
effects attainable. Some of the features, 
such as the variable time -decay selector 
switches, can be added to the medium - 
power amplifier if desired. 

The Pattern Projectors 

The most distinctive feature in the 
color organ installation shown here 
(Fig. 3) is the method of producing the 
varied patterns, at once simple and yet 
capable of producing a great variety of 
shapes, although the mechanisms shown 
are by no means the only way -but they 
are fairly easy to build, and are a start- 
ing point for the imaginative experi- 
menter to take off from. It is these pat- 
terns which make this color organ far 
more interesting to view than any other 
I have seen written up, and the lamps 
may be switched manually, as in this 
model, selecting alternate lamps in dif- 
ferent reflectors. A plan is being formed 
to have the selecting done automatically 
during the dark moments, so that more 
varied combinations of lamp positions 
may give greater diversity in the effects. 

The reflectors are made of chrome - 
plated metal, cut from old photo ferro- 
type plates, although for the number of 
reflectors needed, a new plate can be 
purchased for a couple of dollars in a 
sheet about 14 x 20 in. Old faceted 
photo -flash reflectors are ideal, but their 
regularity of pattern might dictate a 
little distorting of shape to vary the 
effects as they revolve. Chrome -plated 
acetate can be bent or melted into shape 
(in boiling water), but might have to be 
tacked or glued to a wooden base disc, 
and bits of broken or cut mirror can be 
glued onto supports or to the center of 
the metal reflector for variety. Odd 
silvered or chrome- plated objects can be 
found in variety stores, offering other 
possibilities for unusual shapes of re- 
flected images. In this color organ trans- 
parent rippled glass with lens -like bumps 
project other types of patterns and these 
will be described in that section. 

Color Organ Refinements 

One different feature in this color 
organ is the background circuit which 
stays lit during the quiet parts of the 
music, fading out as the music volume 
rises, presenting a magenta- violet pat- 
tern slowly moving over the screen, al- 
though the reflector for this channel 
could be eliminated and a soft glow all 
over the screen substituted. This back- 
ground channel was dictated somewhat 
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Fig. 6. Schematic of thyratron amplifier. 
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Fig. 7. Close -up showing optional neon 
indicators and series resistors on each 

lamp socket. 

by the modest brightness of the screen 
patterns, and the preference for looking 
at the images in a very dim or darkened 
room, so that is necessary to prevent the 
screen from becoming completely black 
to minimize eyestrain. The darkened 
room prevents stray white light from 
diluting the colors, otherwise very deli- 
cate shades will be lost. The background 
lamp can be extinguished or set at any 
level desired by its basic intensity con- 
trol; and with its volume control, the 
point in the volume at which the lamp 
begins to dim out can be set. Actually 
two lamps are used in the background 
channel, in different reflectors, so that 
a pattern of some kind is always on the 
screen. 

Another refinement is the pair of 
switches which control the decay time in 
the rectifier circuits just after the band - 
pass filters. The decay time is controlled 
by the size of the capacitor across the 
2- megohm load resistor in each rectifier 
circuit, and allows selecting the speed 
at which the lamps fade out after an in- 
crease in their brightness. The capacitor 
will vary depending upon the size of the 
projected image, the speed at which the 
patterns move, the darkness of the room, 
and the type and rhythm of the music 
being played ; the sizes indicated will 
cover most of the effects in timing de- 
sired, with the smallest giving almost as 
fast a response as the 25 -watt filaments 
can respond to, up to a fade -out time 
(after a heavy crescendo) of as much as 
four seconds when using the 2 -4 capaci- 
tors. Unfortunately, the circuits fail to 
respond completely to the small varia- 
tions in the faster rhythms when set for 
the slowest response, although the ca- 
pacitors do charge up quickly on loud 
peaks, giving some sort of quick action, 
but present almost no rhythmic response 
to softer fast music. On a large screen, 
the slower response is easier on the eyes, 
and is especially good for slower organ 
music and sustained notes in classical 
music, smoothing out some of the fluctu- 
ations due to vibrato and tremolo. 

Sometimes the slow timing on the three 
color channels keeps the main colors flow- 
ing more smoothly, while a faster setting 
on the background channel, set to stay 
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lighted until the very loudest peaks dim 
them, offers a suggestion of rhythm 
without straining the eyes. 

General Construction 

This installation consists of a box 
9 x 12 x 48 in. in size, containing the 
thyratron amplifier chassis and the color 
wheels, designed to project patterns on a 
nearby wall. The amplifier is designed 
to work with an existing sound system. 

The projected pattern is planned for 
viewing from a sitting position, with the 
top of the cabinet at eye level. If dif- 
ferent viewing levels must be accom- 
modated, such as standing plus sitting, 
the reflectors must be set lower in the 
cabinet, which might have to be deeper. 
Drawing a scale diagram of the room, 
the cabinet, and eye levels will help here. 

Panel and chassis layouts are shown 
in Fig. 4 and 5, but are not critical. 
Band -pass filters are mounted on a termi- 
nal strip below the chassis; some of the 
decay capacitors are mounted on an- 
other, while the bulky dual 2 -pf capaci- 
tors are mounted above the chassis. 

Since weight was not considered a 
problem in this model, a TV transformer 
was used to secure a higher operating 
voltage for the thyratrons, allowing the 
possibility of using more lamps at a 
later date, and lowering the plate cur- 
rent, as the two lamps in each color 
channel are wired in series. Since the 
transformer supplies 325 volts on each 
side of the center tap, the voltage drop 
within each 2050 tube can be overcome 
by selecting a supply voltage high 
enough still to put a full 120 volts or 
slightly higher across each of the lamps 
at full brightness. This will increase the 
efficiency of the lamps and brighten the 
visual effect of the cooler greens and 
blues, for these are much dimmer when 
seen by the yellower light from "under - 
voltaged" lamps. 

Actually the circuit shown (Fig. 6), 
with no series resistors, puts 150 volts 
on each lamp on loud peaks, a permis- 
sible overload if shorter lamp life is not 
too discouraging (estimated here at 200 
hours or more) although some lamps 
have burned out within a couple of 
hours, due probably to the jolts re- 
ceived during the switching of the 
manual selector during peak brightness. 
To prevent excessive burnouts until au- 
tomatic switching is installed, a 250- 
ohm 15 -watt resistor has been added in 
series with each channel. 

To lower voltage on lamps, and 5 ohms 
per volt of drop desired, if using 25- 
watt lamps in series. For example, to 
lower the 150 volts to 120 volts, a 30- 
volt drop per lamp, or 60 volts total 
x 5 ohms = 300 ohms ; dissipation is 12 
watts (60 volts x 0.21 ampere) . 

If a transformer supplying 265 volts 
on each side of the center tap is avail- 
able, the 25 -volt drop in each 2050 tube 

would put a normal 120 volts on each of 
the series -connected lamps. 

A refinement is an indicator at the 
base of each socket (Fig. 7) consisting 
of a tiny NE -2 neon lamp with its limit- 
ing resistor (470,000 -ohms, 1/4 -watt) 
across the terminals to aid in finding 
burnouts. Though these sometimes tend 
to light dimly when the incandescent 
lamp is operating, the one across a 
burned out lamp will burn more brightly 
as in an indicator -type household fuse. 
This aid in replacing lamps is helpful 
if many lamps are used, or if a delay in 
the performance is embarrassing with a 
larger audience. 

Since the 2050 tubes act as efficient 
rectifiers, each tube uses only one half 
of the power cycle, so that the tubes are 
connected in pairs, each pair using half 
of the transformer winding, and passing 
current for only half of the time. Al- 
though the drain upon each side of the 
winding is around 500 milliamperes, 
this peak current is not drawn contin- 
uously, so that the transformer used has 
not heated up to any extent during 
normal two -hour performances. The 
original rating was about 260 mils for 
continuous duty, which is probably 
about what the average drain is in this 
application. The heater windings are not 
drawn upon to supply their full rated 
amperage, so this too helps to keep the 
transformer cool. Of course, in any in- 
stallation expected to run for longer 
periods, such as all day in exhibits, a 
separate transformer winding would be 
advisable for each 2050 tube, requiring 
two transformers. Odd lots of discon- 
tinued units of this type are often for 
sale at about four dollars each so this 
might be worth considering if only to 
allow for future expansion of color 
circuitry. 

Miniature thyratrons such as a 2D21 
might be substituted, as they are elec- 
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Fig. 8. Thermal -tube method of applying 
delayed plate voltages. 
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Fig. 9. Alternate lamp circuit used in this model. 

trically equivalent, but would possibly 
require changes in the phase -shift ca- 
pacitor. Wiring up a test circuit of one 
channel first would give the answer on 
this. 

Although the out -of -phase "bias" volt- 
age can be obtained from the main 
power transformer, it was found that 
the slight lowering of supply voltage 
due to the internal resistance of the 
transformer when the lamps brighten 
and draw full current sometimes caused 
a lamp to jump or flicker in the action, 
as this voltage -supply change is of course 
reflected in the grid control circuit. In 
the model shown an extra filament trans- 
former was used to supply a.c. on the 
grids. If a center- tapped unit is not 
available, connect two small resistors, 100 
ohms or so, in series across the winding, 
and ground the junction, to divide the 
voltage in two. Of course, if all four of 
the basic intensity controls are of the 
same value, this is not strictly necessary 

Testing one of the thyratron circuits 
is advised to get the feel of the action, 
and to phase the power transformer 
properly with the grid voltage. A slight 
added complication is the opposite 
"polarity" of the two pairs of circuits, 
which can cause some confusion if wires 
are crossed. This can become even more 
bewildering if two power transformers 
are used. If a common grid transformer 
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is used, then the best place to switch the 
wires when phasing is in the high -volt- 
age leads, since all four leads front the 
two transformers will have to be ad- 
justed. 

A slight interaction between the cir- 
cuits can be noted when adjustin the 
basic intensity controls, due to the load 
placed upon the transformer when one 
of the tubes is drawing more current, 
but this is not noticed during the no mal 
operation, since the music is const ntly 
changing, masking any slight loa ing 
effects. However, in the case of a 050 
which seemed to test good, it still ick- 
ered badly, jumping up to full br`' ht- 
ness when an adjacent circuit was broht- 
ened, calling for replacement with 
another tube. 

The input to the color amplifier is 
through a small universal output trans- 
former connected backwards, so that the 
audio signal can be taken directly from 
the sound system speaker terminals ; this 
might leave something to be desired in 
proper engineering, but little effect was 
noticed in the quality of the sound in the 
installation here, probably because of 
the very small load reflected back from 
the high -impedance band -pass filters. A 
DPDT slide switch is shown connected 
to allow either the 8 -ohm isolated input 
through the transformer or a 500 -ohm 
input across the secondary winding to be 

used ; if only a 500 -ohm input is de- 
sired, the transformer can be eliminated, 
or if a higher voltage is needed to modu- 
late the thyratrons fully, a 3 : 1 inter - 
stage transformer can be used, eliminat- 
ing the switch. 

In this model, the two volume con- 
trols act on the over -all sound to the 
three channels and the background mod- 
ulation, while each channel has its own 
volume control to balance the light 
modulation. The band -pass filters divide 
at approximately 350 and 1000 cps. The 
mid -range filter is somewhat less efficient 
than the one described in the South - 
worth article, which used an iron -core 
choke, but is less expensive, and suffi- 
ciently sharp for this purpose. A plug -in 
box can be used for the filters if quick 
changes are anticipated. 

In this amplifier two 6H6 tubes were 
used as rectifiers, since they were on 
hand at the time, but other types of 
rectifier tubes or germanium diodes can 
be used as well. Mounting space, heater 
supply, budget, or junk -box availability 
can help to decide which is used. 

The 2- megohm resistor and selective 
capacitors form the decay circuits but 
the largest capacitor in each section has 
been increased to 2 p.f to produce a very 
slow change in the larger projected 
image when desired. A five -step switch 
would be more desirable, as an addi- 
tional 0.22 -4 capacitor seems to be 
called for, since there is a large jump in 
steps of timing action between the first 
and second ranges shown. The selector 
arms for the three color channels are 
ganged but could be separated for more 
flexibility -especially if an awesome 
array of knobs is impressive. 

The volume level determines the ca- 
pacitor charge on louder peaks of the 
music, so at a given setting of the decay 
capacitors, the apparent timing will be 
longer at the higher volume setting. 

The capacitors needed in the phase - 
shift circuits here are 0.02 µf each prob- 
ably because of the higher plate volt- 
age; they may differ in other cases from 
0.001 to 0.1 µf to achieve smooth opera- 
tion. A capacitor substitution box can 
aid in selecting the proper value quickly. 
The four controls used in setting the 
basic intensity of the lamps are con- 
nected in pairs, each pair 180 deg. out 
of phase with the respective plate volt- 
age. Use care in getting this operating 
properly; with no signal applied, the 
control potentiometers should dim the 
lamps smoothly, but if connected in- 
phase, the lamps cannot be dimmed. 

If too abrupt in dimming, either the 
wrong sized capacitor has been used in 
the grid circuit, or there is too much 
a.c. voltage applied to the grid. In the 
latter case a fixed resistor equal to that 
of the pot can be wired in series at the 
high side to cut the range of voltage on 

(Continued on page 72) 
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the light, gentle touch 

Nothing, short of experiencing it yourself, can better describe the feather - 
touch ease with which the Miracord responds:-the way it operates and 
performs to bring out and preserve the best in your records. 

For with the Miracord, you needn't handle the arm, and therefore, it 
can't be dropped. In fact, most Miracord owners rarely use it manually. They 
prefer to play even their single records automatically. 
They put a record on the turntable, and simply push the button. Automat- 
ically, the arm rises from its rest, moves inward over the record and then 
gently lowers the stylus into the starting groove. When the record is finished, 
the arm automatically lifts off, and returns to its rest, or you can do this 
in the middle of play by simply pressing the 'stop' button. The Miracord 
performs these functions more gently and more precisely than by hand. 

The Miracord also plays stacks of up to 10 records in automatic sequence 
But, Lnlike other automatic units, the Miracord is a demonstrably high 
quality instrument, with design features and performance characteristics you 
usually associate with quality turntables that can only be played manually. 
The Benjamin -Miracord is equipped with a solid, one -piece, 12 inch, dynam- 
icalty balanced turntable, a mass -balanced transcription arm, and a choice 
of two motors: model 10H with Papst hysteresis motor is priced at $99.50, 
and model 10 with 4 -pole induction motor is priced at $89.50. Cartridge 
and base are priced extra. 

Make it a point to see tha Benjamin- B E N A M I N 
Miracord at your hi -fi dealer soon. NI I RAC ORC Wrie for free descriptive literature. L 

BENJAMIN ELECTRONIC SOUND CORP., BO SWALM STREET, WESTBURY, L.I. SOLE U.S. DISTRIBUTOR FOR ELECTROACUSTIC (ELAC)® RECORD PLAYING COMPONENTS 
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This Business of 
RONALD L. IVES 

eat Sinks 

For the transistor experimenter a practical guide to the use of heat sinks 
is more important than thermodynamic theory. Here is a practical guide' 

M',T OF US, when selecting a transis- 
tor or solid -state rectifier, run 
across a little footnote in the data 

sheet, which reads something like this 
"C" ) when used with adequate heat sink." 
This is all very clear and explicit except 
for one thing ; few manufacturers define 
an adequate heat sink in terms that us 
ordinary mortals can understand. 

Some handbooks give abstract for- 
mulas for the computation of heat sink 
dimensions which seem suitable for a doc- 
toral examination in mathematics. The 
formulas use so many symbols that they 
run completely through the Roman and 
Greek alphabets, including some squig- 
gles that I suspect are called Aleph, 
Beth, and Gonoph. 

For most practical problems, an em- 
pirical design approach is most economi- 
cal and successful. Something that 
worked well once will probably work 
well again, and logically- derived minor 
changes therein will probably work also. 
We don't need the differential equations 
of stability to tell us that a cone stood on 
its point will probably not be standing 
that way next week and that one stood 
on its base will probably stay put ad 
infinitum. 

The purpose of a heat sink is to re- 
move heat from a place where it is not 
wanted, as a junction, and to dissipate it 
where it will do no harm, as into the at- 
mosphere. To accomplish this purpose, 
it must have a conductive path from the 
area to be cooled to the dissipating area ; 
and an adequate dissipating area. Most 
good thermal conductors are good elec- 
trical conductors also so that the prob- 

",075 Harvard St., Paio Alto, Calif. 

- 

Fig. 1. "Direct coupled" heat sink. 
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Fig. 2. Cooling 
discs and insula- 
tion for a zener 

diode. 

lem of electrical insulation immediately 
arises. Particularly with power tra nsis- 
tors wherein the collector is electrically 
connected to the case. 

No matter what the formula may say, 
a heat sink is ineffective if the junction 
to be cooled runs too hot. This will occur : 

1. if the contact between the junction 
and the heat sink is inadequate; 2. if the 
thermal resistance of the conductive path 
from the contact to the dissipating area 
is too high ; 3. if the dissipating area is 
too small; or 4. if it cannot dissipate 
enough heat because of a hot environ- 
ment. 

With most devices, best cooling is ob- 
tained if the case is bolted directly tc the 
heat sink. Thermal conduction can be in- 
creased, in some instances only, by use 
of various conductive compounds, but 
these are usually an unnecessary nui- 
sance. A heat sink "direct coupled" to a 
transistor is shown in Fig. 1. 

Here, the transistor is bolted dire ctly 
to the heat sink, which is a sheet of = /16 
in. copper. Electrical insulation is pro- 
vided by mounting the transistor -heat 
sink assembly on ceramic spacers. Air 
circulation about the heat sink is en- 
hanced by a large chassis hole beneath it. 

This hole is also used for the electrical 
leads. 

A second mounting system, which is 
more convenient in some instances, but 
thermally slightly inferior, is to use the 
chassis as the heat sink, and to insulate 
the transistor with mica sheets, which 
are commercially available for the pur- 
pose. 

A similar cooling method is most ef- 
fective with medium power zener diodes, 
a number of copper discs being mounted 
on the stud, separated by thermally con- 
ductive spacers, and the whole mounted 
on a porcelain stand -off insulator. Cool- 
ing discs which are too close together 
don't work very well because air is 
trapped between them and convective 
cooling is restricted. Two discs, too 
closely spaced, behave as one. A heat 
sink assembly for a zener diode is shown 
in Fig. 2. 

Medium and high -power silicon recti- 
fiers are also effectively cooled by disc 
and spacer techniques, as shown in Fig. 
3. Considerable amounts of power must 
be dissipated in some rectifier assemblies, 
therefore it is important that the cooling 
discs be "out in the air" to allow the 
convection currents to remove the heated 
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AR -3 PLAYBACK: 

THE FINE ARTS QUARTET AS AUDIENCE 

THE FINE ARTS QUARTET has just recorded Beethoven's Quartet in E flat 

major, Opus 127 (Concert -Disc CS -235). The musicians are listening to the 

first playback, checking its fidelity to the tonal sonority and interpretation 

that have brought them rave notices all over the world. 

AR speakers are being used for monitors. They were chosen by the Quartet 

members themselves because they create a musical carbon copy of the live 

performance, free of hi -fi gimmick effects. 

AR -3 and AR -2a speakers are often used professionally, but they are designed 

primarily for home use. AR -3's are $203 to $225, depending on finish, and 

AR -2a's are $109 to $128. A five -year guarantee covers parts, labor, and 

reimbursement of any freight to and from the factory. 

A catalog and list of AR dealers in your area will be sent on request.. We will 

also send a brief description of two books on high fidelity published by AR. 

ACOUSTIC RESEARCH, INC., 

AUDIO MARCH, 1963 

24 Thorndike Street, Cambridge 41, Massachusetts 
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air from the vicinity. Trapped air around 
a heat sink insulates it thermally, and 
makes it ineffective. 

Experiments with heat sinks give some 
useful figures about size and shape of 
effective cooling devices and arrange- 
ments. Assuming that a temperature rise 
of 50 deg. F at the junction is permissi- 
ble, a minimum of 11/2 square inches of 
1/16 in. copper is needed to dissipate 
each watt. Both sides of this copper must 
be exposed to the air, and it must be free 
to circulate out of the equipment, not 
"boxed in" in a corner of the chassis. If 
aluminum is used, about 2 square inches 

Fig. 4. Experimental cooling assembly. 

of 1/16 in. stock is needed to dissipate 
each watt. 

The effective radius of a single heat 
sink element is approximately fifty times 
its thickness. The outer section of a large 
heat sink will usually run "stone cold" 
and might as well not be there. To get 
more effective cooling from a large heat 
sink, its thickness must be increased to 
provide a more efficient conductive path 
from the heat source to its periphery. 

When a series of disc heat sinks is 
used, the individual discs should not be 
closer together than about 1 /20th of 
their diameter, or cooling will be ineffi- 
cient. The spacers, which must be heat 
conductive, should not be smaller than 
about 1/5 the diameter of the discs. 
Closer spacing will inhibit convective 
cooling, as previously mentioned. Spacers 
that are too small in diameter will not 
conduct heat efficiently between discs. 

There is a practical limit to the effec- 
tiveness of a string of discs as a heat 
sink. Experiments show that four are or- 
dinarily as many as are useful. When 
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Fig. 3. Batte y of 
silicon rect fiers 
and their eat 
sinks. Note u e of 
screen grid aps 
as anode co nec- 

tors. 

more cooling is required, larger 
plus larger diameter spacers will 
better than more discs. An examp 
this is shown in Fig. 4, a cooling as 
bly for a power resistor. Here, the 6 
cooling assembly was operated wit 
overload until solder would melt o 
inner (left hand) disc. The oute 
(right hand) disc, at this time, 
faintly warm to the touch, indic 
that it was doing very little coo 
Discs here were 11 /2 -in. in diameter 
1 /16 -in. thick. Spacers were 1 /4 -in. 
and 3 /8 -in. in diameter. Better co 
was obtained with 1 /8 -in. thick discs, 
in diameter, separated by copper sp 
3 /4 -in. in diameter and 3 /8 -in. long. 
showed that the first three discs di 
the work, the fourth was retained 
"safety factor," and the remaining 
which provided no useful cooling, 
eliminated. 

Although some handbooks state 
the elements of a heat sink shoul 
soldered together, the thermal just' 

Fig. 5. Ventilation 
for a large sele- 

nium rectifier. 
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tion for this is not at all clear. My ex- 
periments show that parts in firm me- 
chanical contact cool very effectively. 

According to most physics books, a 
black body is a better radiator than a 
polished body. This is true, and many 
commercially manufactured heat sinks 
are chemically blackened to increase 
radiative cooling. Painting a heat sink 
black, however, will not improve its per- 
formance because most paints are good 
insulators (i.e. poor conductors of heat), 
regardless of color. A copper heat sink 
will improve in performance as its sur- 
face oxidizes; additional treatment of 
the surface will not be worth the cost 
and effort. 

Heat sinks are much more effective 
when there is good circulation of rela- 
tively cool air around them. A small fan 
will do the job; however small fans tend 
to be noisy, consume current, and gen- 
erate some heat of their own; or we can 
"let nature do it," and arrange things so 
that the heat sink produces its own air 
circulation. 

When air is heated it expands, be- 
comes less dense than the surrounding 
air, and rises. Cooler air moves in to re- 
place it which in turn is heated and the 
process continues as long as heat is pro- 
duced. This, in brief, is what makes a 
chimney draw ; a process called convec- 
tion. 

With small heat sinks, operated at 
medium to low temperatures, convec- 
tion is not too important and they will 
work equally well in any position. Larger 
heat sinks, with plates larger than about 

(Continued on page 78) 
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+0 -'/4 db from 1 to 1,000,000 cps.That's the band - 
width of the new Harman -Kardon Citation A -the world's 
first professional Solid State (transistorized) Stereo Con - 
trol Center. It is totally new in concept, design and per- 
formance. When you hear it, you will share the experience 
of its creators -the experience of genuine breakthrough 
and discovery; the experience of hearing music as you've 
never heard it before. Citation A represents a towering 
achievement for Stewart Hegeman and the Citation 
Engineering Group. It will change all of your ideas 
about the reproduction of sound. Visit your Citation 
dealer now for an exciting premiere demonstration. 
For more complete technical information on 
Citation A write to the Citation Division, 
Dept. A-3, Harman -Kardon, Inc., Plainview, N.Y. 
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A Fresh Approach to 
Compact Speakers 

WILLIAM HECHT' 

An unusual woofer cone, voice -coil for 
of the traditional basket add up to better b 

WITHOUT DOUBT, the stereo era is the 
compact speaker system era. Few 
houses can accommodate two of 

the "big box" speaker systems so popu- 
lar before stereo. Some of us will remem- 
ber it often took some "tall talking" to 
fit one big box into the decor! But it was 
necessary -big bass meant big box ! For- 
tunately for the audiofan (and for 
stereo), the modern compact speaker 
does not sacrifice bass for space! It is 
possible to "growl" 30 cps from a book- 
shelf ! 

In general, all compact speakers have 
several common characteristics. The bass - 
producing woofer must have a low reso- 
nance since output falls off at 12 db per 
octave below resonance. (Remember, too, 
that the smaller box will raise the system 
resonance usually 25 to 100 cps above the 
free -air cone resonance.) The low reso- 
nance generally means extended cone 
travel and unless the voice coil is length- 
ened, it will move completely out of the 
magnetic gap causing high distortion. 
However, the longer voice -coil will re- 
sult in lower efficiency -just how low de- 
pends on the exact design of the cone, 
voice -coil, and magnet assembly. 

The mid -range and /or high -frequency 
speakers can be expected to have a low - 
to- medium efficiency to match the woofer. 
When conventional mid -range and high - 
mid -range reproducers are used, provi- 
sions are made in the crossover network 
to pad them down. 

The enclosure will be rigidly con- 
structed. The extended cone travel builds 
up tremendous air pressures inside. A 
flimsy box would buzz and rattle, either 
audibly or just enough to color the re- 
production. The shape of the box is gen- 
erally incidental so long as it does not 
form a "resonant pipe." Most compact 
systems have dimensions that are roughly 
12 x 12 x 25 inches -hence the name 
"bookshelf" (even if they cannot fit in 
most bookshelves). The trend today is to 
a slim picture frame type size. 

Since most compact speaker systems 
are built alike, a logical question is "why 
don't they sound alike?" Well, let's face 

Fisher Radio Corp., Speaker Division., 
124 Greylock Ave., Belleville, N. J. 

er, and elimination 
ass from a little box. 

Fig. 1. The Fisher XP 

it -they often do. Or to be more spe 
many in the same quality (price) 
have the same audible characteri 
This sound, when good, is accep 
when poor, is too often attacked by 
ply altering the characteristics of 
drivers and /or crossover network 
system until it seems to sound or me 
better than the original. If this 1 

statement appears to be heresy to 
purist, it must be pointed out that 
the author's firm belief that speaker 
tern design is still as much an art 
science. Not that measurements are 
necessary. Indeed, a speaker must " 
ure good" to sound life -like. But t 
have been instances when the author 
wanted to shout "Eureka" after me 
ing a speaker but before listening t 

What is wrong with compact sp 
erse Considering the job most do, 
shouldn't overly criticize them, p 
larly when the price and size are 
into account. Careful, critical liste 
though, does show some imperfectio 

High -frequency response is no lo 
the problem it used to be. Most mo 
tweeters respond well beyond the au 
range and the better units are sm 
and have good transient response. 
major problem, a carry -over from 
old days, is dispersion. The highs 
to "beam" and this can reduce the s 

A with its grille cloth removed. 
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illusion to just listening to two point 
sources and to losing "liveness" when off 
axis. Efficiency is no longer a problem, 
thanks to the low- efficiency woofer -ex- 
cept maybe in reverse, as previously 
mentioned. 

Mid -frequency reproduction offers no 
new problems. In fact, so far as the mid- 
dle- frequency reproducers are concerned, 
there are fewer problems. This is due to 
the fact that most compact -speaker woof- 
ers work higher up into the mid -range 
region than the older big boxes. ( This is 
particularly true in comparison to the 
old corner horns where the woofer seldom 
worked over 600 cps.) In addition, most 
modern tweeters go below 3000 cps 
whereas 5000 cps or above was not un- 
common as the lower limit a few years 
ago. Thus the mid -range speaker may 
need only cover the 1000 -3000 cps band- 
width. Important, yes -but not difficult. 

The low- frequency reproducer seems 
to cause most of the trouble in compact 
systems. It has many faults and proba- 
bly no single one is more important than 
another. 

Two often -overlooked gremlins are 
basket reflections and parasitic vibra- 
tions. As the cone moves back into the 
cabinet on negative peaksl of the signal 

1 Assuming a polarity where positive 
peaks move it forward. 
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in your concerto? 
... then "bargain" recording tape's no bargain! 

No doubt about it! Something's wrong with record- 
ing tape that carries a bargain- basement price, an unknown 
name. They're sure signs the tape would flunk some or many 
of the more than 100 quality tests that "SCOTCH" BRAND Re- 
cording Tapes are required to pass to assure flawless sound. 

Coating and backing thicknesses of "SCOTCH" Recording 
Tapes, for example, are held to microscopic toler- 
ances- especially important in today's 4 -track 
stereo. This uniformity not only guards against 
crack -ups in sound, it assures wide dynamic 
range, identical full fidelity recording properties 
throughout every reel, reef after reel. 

High potency oxides used in "SCOTCH" Tapes 
permit thinner, more flexible coatings that make 
intimate head -to -tape contact a certainty for 

maximum frequency response. Exclusive Silicone lubrication, 
impregnated throughout the oxide coating, ensures smooth 
tape travel. This completely dry lubricant protects recorder 
against head wear and actually extends tape life. For your 
recording and listening pleasure, step up to the tape profes- 
sionals prefer: "SCOTCH" BRAND. 

On SCOTCH° BRAND Recording Tape, 
you hear it crystal clear! 

"SCOTCH", AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF 
MINNESOTA M NG CO., ST. PAUL 1 MINN. EXPORT: 99 PARK 
AVE., NEW YORK. CANADA.UCONDON, ONTARIO. ©1963, 3M CO. 

magnetic Products Division 311 
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Fig. 2. The hemispherical -dome tweeter (on the right) and the spider and voice -coil 
assembly of the woofer. Note the metal former. 

waveform, the compressed air can er- 
ratically reflect back from the speaker 
basket to the cone. This usually occurs 
on succeeding waveforms and will, de- 
pending on frequency, either re- inforce 
or resist the cone movement, thereby col- 
oring the sound. Further, unless the 
woofer frame is extremely rigid, the 
frame will vibrate, usually from 300 cps 
down, causing muddy bass. 

Erratic cone movement -breakup and 
resonance -is always a problem with dy- 
namic loudspeakers. It is even more of a 
problem with compact speaker repro- 
ducers! Because of its long and violent 
excursions the cone must be as rigid a 
piston as possible to prevent breakup. 

Low -frequency free -air cone reso- 
nance must be kept in the sub -audible 
region in order to get usable output at 
the low bass frequencies as previously 
pointed out. This low resonance is usu- 
ally accomplished by a heavy cone and 
particularly by a resilient suspension 
system. Unfortunately, the latter usually 
causes a high -frequency rim resonance, 
again coloring the sound. 

If any one characteristic causes speak- 
ers to sound different from each other it 
is transient response, despite the fact that 
there are no standardized measurements 
or specifications. Unfortunately, too, 
transient distortion can be due to any 
number of causes; a small magnet, a 
voice coil of insufficient length, a cone 
assembly which is too heavy, and so on. 

The above "state of the art," particu- 
larly the critique thereof, was carefully 
examined as a prerequisite to the design 
of the Fisher XP -4A speaker system. It 
was firmly resolved that a fresh approach 
would be undertaken -not just a rehash 
of an old attack; a new method to solve 
rather than minimize the problem. 

The high -frequency end evidently re- 
quires a low-efficiency extended -range 
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unit exhibiting smooth response and wide 
dispersion. A horn can have good (but 
far from perfect) dispersion an4, be 
made fairly smooth. The high efficidncy, 
however, is not required. A single -cone 
tweeter has limited dispersion. Multiple 
cones can minimize this but at the ex- 
pense of increased efficiency and lack of 
smoothness due to phase cancellat ons. 

The hemispherical type of reproducer 
appears to be near optimum for com act 
speakers. The 2 -in. diameter unit ( ig. 
2) designed for the XP -4A has b¢tter 
than 120 -deg. dispersion, a smooth ex- 
tended range beyond audibility and is 
just slightly more efficient than the 
woofer. This efficiency (along wi a 
level control) permits optimum balance 
in any acoustic environment. A hu 5- 
lb. magnet structure with an air gap flux 
density of 14,500 gauss is used. 

It is interesting to note that the hemi- 
spherical type of reproducer is far from 
new. It is essentially a modified driver 
section of a high -frequency horn. 

For the mid -range, two separate 5 -in. 
speakers were used, to reproduce fre- 
quencies from 1400 to 2500 cps. The 
reader will note that this is a rather har- 
row range for mid -range speakers. This 
range was restricted quite deliberately 
to take advantage of the unusually wide 
ranges of the woofer and tweeter made 
possible by their unique design. 

The Woofer 

By far the most radical departure 
from standard practice appears in the 
woofer. It has been systematically engi- 
neered to overcome each of the draw- 
backs and problems mentioned earlier in 
this article, and the result is a highly 
unorthodox speaker but with most 
gratifying results. 

The woofer's resonance is kept low by 
the use of an extremely compliant sur- 

round, made of cotton and impregnated 
with a rubber compound. This is neither 
a difficult problem nor a radical solu- 
tion; but now the tougher headache of 
what to do about the basket reflections 
was tackled. Eliminate the basket? Why 
not? This was done simply by making 
the woofer an integral part of the en- 
closure as shown in Fig. 3. The back of 
the woofer cone is completely unob- 
structed, and there can be no unwanted 
reflections. 

Cone breakup has plagued speaker en- 
gineers for years, and still continues to 
do so. Ideally, of course, the answer is 
simple : make the cone out of some rigid 
material, so that it can do nothing but 
move all the same way at the same time, 
under the complete control of the voice 
coil. But rigid materials are usually 
heavy, with unacceptably low efficiency, 
and can cause poor transient response. 
The answer here was a two -piece cone 
formed from corrugated aluminum, 
pressed from 0.006 -in. foil, bonded to a 
fibrous molded inner cone. The random 
"wrinkles" of the aluminum section are 
fabricated in such a way that the major 
piston surface moves as a unit, almost 
completely eliminating the twisting and 
erratic modes of vibration that account 
for so much speaker distortion. 

Finally the problem of damping was 
faced -a serious one, since several of 
the factors (size of room, for example, or 
amplifier damping factor) are completely 
beyond the engineer's control. A serious 
effort was made to find a method of 
damping that was as nearly as possible 
independent of outside influences. Some 
useful damping is of course provided by 
ducting and by filling an enclosure with 
glass wool material. But these, and most 

MAGNET MAGNET 
ASSEMBLY SUPPORT 

MOLDED 
ALUMINUM 

MOLDED 
FIBER 

SPIDER 

Fig. 3. Mounting of the woofer cone and 
magnet assembly in the enclosure. 

other damping methods, are non -linear 
-the degree of damping tends to be af- 
fected by frequency. 

Ultimately, eddy current damping was 
turned to and a method was evolved that 
is the subject of a second patent appli- 
cation (the "no- basket" woofer being the 
first) . In this solution, the voice coil is 
wound on very pure, low- resistivity cop- 
per offering damping that is linear over 

(Continued on page 74) 
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Hear the astonishing new sound... 
the clean, rich, surrounding sound ... 
the pure, simple, ear -catching sound 
... of PILOT. Hear it reproduced with 
all the dimension and depth that 
characterize the very best in modern 
stereophonic high fidelity. 

Hear your favorite music with the 
30 -watt 602MA FM Stereo Receiver, 
which includes PILOT'S unique Multi- 
plex circuit (better than 30 db sepa- 
ration); automatic FM Stereo indica- 
tor; record changer, turntable, tape 
transport and recorder connections; 

Hear here. 

and complete control versatility, in- 
cluding a tape monitor switch -only 
249.50 with cover. (The 602SA, with 
added AM, is just 299.50.) 

Hear your music favorites with the 
60 -watt 654MA FM Stereo Receiver 
(top -rated by HIFI /STEREO REVIEW), 

including FM Multiplex, automatic 
FM Stereo indicator light and 14 con- 
trols ...for only 329.50 with cover. 

Hear your favorite broadcasts with 
the 285 FM Multiplex -AM Tuner, 
only 159.50 ... combined with the 60- 

watt 246 Integrated Stereo Amplifier, 

top -rated by an independent con- 
sumers' laboratory -with 12 stereo 
inputs and 14 controls, 199.50. 

Whichever PILOT component you 
happen to select, you're assured of 
a quality instrument that is second - 
to -none. And you're also assured of 
incomparable sound enjoyment that 
must be heard to be believed. Where? 
At your PILOT dealer, of course. 

PILOT offers you a wide range of 
stereophonic components as well as 
a variety of three -way speaker sys- 
tems. For complete literature, write: 

PILOT RADIO CORPORATION, 37 -40 36TH STREET, LONG ISLAND CITY 1, N. Y. 
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A High -Quality Transistorized 
Stereo Preamplifier 

The voltage gain of a feedback ampli- 
fier has been derived to be 

gv - I +µß 

Instability only occurs if for at least 
one positive frequency the denominator 
becomes zero. In this case the gain will 
be infinity. 

v2 
gv=v= 

x, 
1 

which means that a finite output voltage 
will be produced even with zero input 
voltage. The feedback amplifier will serve 
as an oscillator at that particular fre- 
quency. For 1+ µß = 0 we get µß = -1, 
the phase of the amplifier p, plus the 
phase of the feedback network ß being 
± 180 deg. and 101 =1. 

Therefore, in order to obtain stability 
at all positive frequencies the condition 
I.L13 + -1 must hold for all frequencies. 
Due to its barrier capacitance and base 
region transit time a transistor can de- 
velop considerable phase shift, up to 
180 deg. and more. While the phase of the 
gain, arc µ, increases with frequency, 
the amount IµI decreases, and generally 
I,kI will already be very small where the 
phase reaches 90 deg. 

Thus, with two -stage, directly coupled 
feedback amplifiers the phase arc (µ(3) 
may well assume the critical value of 
180 deg. at certain, rather high fre- 
quencies, but at these frequencies the 
voltage gain of the transistor amplifier 
1µI will already be so small that 111,ßI 

will be safely below unity. At frequencies 
where arc (µ(3) _ ± 180 deg. feedback 
becomes positive, but no oscillation will 
occur since 'IA less than L 

As indicated by these considerations, 
no special steps need be taken to guar- 
antee stability of a two -stage transistor 
feedback amplifier. 
Stage Three: RCA 2N109. Since the 
RCA 2N109 transistor used in this stage 
is of the large -signal type, no hike pa- 
rameter values are supplied by the man- 
ufacturer. For relatively small signals, 
however, the characteristic curves of the 
transistor may be replaced by their tan- 
gents in the operating point. As shown in 
Fig. 4, the error introduced by this ap- 
proximation is negligible, the maximum 

34 

ERHARD ASCHINGER 

CONCLUSION 

signal handled by the stage being suf- 
ficiently small. From the slope of the 
tangents the small -signal h parameters 
can easily be determined. 

For the selected operating point we 
have 

hue = tan y .= 1000 ohms 
h1ee = tan 8 7.8 x 10-4 

h218= tan a = 100 

h22e = tan ß 125 x 10- 6 mhos 

With these parameters the audio -fre- 
quency characteristics of the stage may 
now be calculated using the formulas for 
small -signal amplification derived be- 
fore. 

The collector resistor of stage three is 
R 620 ohms, the external load resist- 
ance RL = 600 ohms. The a.c. load of the 
stage is therefore 

R4RL 620 x 600 
rL - 

R4+ RL 620 + 600 
305 ok ms. 

To achieve flat frequency response and 
low distortion as well as the required 
voltage gain of gv = 4 db, negative aeries 
feedback is applied by means of an un- 
bypassed emitter resistor RE. By solving 
Eq. (3) for RE we get 

RE= 1i21erL - huei9vl 
I9v1 = 1.585 

h21e!gvi 

and 
100 x 305 -1000 x 1.585 

RE 
100 x 1.585 

185 ohms. 

The total d.c. resistance required in 
the emitter lead is R3= 1480 ohms. This 
value can be made up by the series 
connection of a standard 1200 -ohm re- 
sistor and a 250 -ohm potentiometer. The 
amount of unbypassed emitter resistance 
and consequently the voltage gain is 
made variable within a small range by 
connecting one lead of the emitter by- 
pass capacitor to the arm of the po- 
tentiometer, which then serves as a gain 
control. 

The input resistance of the stage is, 
from Eq. (1), 

1000 + 100 x 185 
ri 

1+ 125 x 10 -6 x 305 
18,700 ohms. 

The output resistance of stage three 
is virtually equal to the collector re- 
sistor R4. The exact value will be cal- 
culated later since it is somewhat de- 

pendent on the still unknown output re- 
sistance of the preceding stage. 

Stage Two: RCA 2N175. The small - 
signal h parameters of the RCA 2N175 
transistor specified for an operating 
point of VcE = 4.0 v and - le = 0.5 mA 
are hue = 3570 ohms, h12e = 9.44 x 10-4 

heie = 65, hee8 = 25 x 10 -6 mhos. 
The operating point selected for stage 

two, however, is - PUB= 4.8 v and - le = 
1.0 mA. 

Whereas the small difference in - VcE 
has no significant influence upon the hike 
parameters, the hue and h22e parameters 
are strongly dependent upon the collec- 
tor current -Ic. Using the formulas 

h2 le 
hile= -39I 

and 
1 

h226=-- 391112Jc 
rce 

we get the hike parameters for the se- 
lected operating point : h,1e =1670 ohms, 
h1Re= 9.44x10', h21e =65, h22e =43.4x 
10-6 mhos. 

The load resistance of stage two con- 
sists of the parallel combination of the 
input resistance, rile, of stage three, the 
collector resistor, R411, of stage two, and 
the frequency- dependent input resistance 
of the feedback network, rid. 

According to the RIAA playback 
curve, rif decreases with increasing fre- 
quency, thereby loading stage two and 
decreasing second -stage voltage gain. 
However, this only changes the distribu- 
tion of voltage gain between the first two 
stages. Over -all gain of the two -stage 
feedback amplifier is not affected, since 
it is entirely dependent on ß of the feed- 
back network only. 

To achieve the required signal -to -noise 
ratio the correct voltage -gain distribu- 
tion between the first two stages has to 
be maintained especially at low frequen- 
cies. Voltage gain and input resistance 
of stage two will therefore have to be 
calculated for that frequency range, 
where feedback is weak and the input 
resistance of the feedback network is 
very high compared to Riff and rim; 
ri1 may therefore be neglected in the 
parallel connection. 

With R411 = 6800 ohms, ri111= 18,700 
ohms and row much greater than R411, 

AUDIO MARCH, 1963 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


Around the world 
the most valued microphones are 

NEUMANN 

CONDENSER MICROPHONES 
- the standard against which 
all others are compared. 

NEUMANN 
SM -2 

Compatible 
"M -S" Stereo 
Microphone. 

NEUMANN 
KM -54a 
Miniature 

Ultra- Cardioid 
Microphone. 

NEUMANN 
KM -56 

Miniature 
3- Pattern 

Switchable 
Microphone. 

NEUMANN 
U -67 

All-purpose 
Studio Microphone. 

NEUMANN 
M -269 

Remote Controlled 
Pattern Version 

of the 
U -67 

Condenser 
Microphone. 

NEUMANN 
M -49b 

Remotely Controlled 
Pattern Concert 

Microphone. 

Write today, indicating company affiliation, for complete data on 
Neumann Condenser Microphones 

GOTHAM AUDIO CORPORATION 
2 WEST 46 STREET, NEW YORK 36, N. Y. 212 -CO 5 -4111 

In Canada: 

J -MAR ELECTRONICS LTD., P.O. BOX 158, DON MILLS, ONTARIO 
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roll, with f small, we have 

R411 x rí111 rL 
R411 + rí177 

6.8 x 18.7 
6.8 + 18.7' L 

4,970 ohms. 

The required voltage gain of 23 db is 
achieved by the application of a suitable 
amount of series feedback. The emitter 
resistor value required is 

$E= htlerL- h11el9vl 

htieI g,, 
i 9v l =14.1 

65 x 4.97 x 103 - 1670 x 14.1 
RE= 

65 x 14.1 

RE 326 ohms. 

Using the nearest EIA standard value, 
we get RE = 330 ohms. 

The d.c. resistance required in the 
emitter lead R, 7,340 ohms can be 
made up by the series combination of 
RD= 330 ohms and a 6800 -ohm resistor 
bypassed by a large -value capacitor. 

For low frequencies the input resist- 
ance of the stage is, from Eq. (1), 

1670 + 65 x 330 
ri 

1 + 43.4 x 10-6 x 4.97 x 103 
[ohms] 

ri 19,000 ohms. For obvious reasons 
the output resistance has to be calculated 
later. 

Stage One: RCA 2N175. Selected for 
minimum noise, the operating point of 
this stage is -V aE = 4.5 v and -I c = 

0.5 mA. The corresponding h parameters 
are h11e = 3570 ohms, h1,6 = 9.44 x 10 -4, 

h,16= 65, h12, = 25 x 10 -6 mhos. At low 
frequencies the a.c. load resistance of 
stage one is 

R41 X rill 
rL = 

R,1= 22,000 ohms 

R41+ rill rill = 19,000 ohms 

22.0 x 19.0 
rL 22.0 +19.0x10 

3 

rL 10,200 ohms (f small) . 

The required voltage gain being 33 db, 

I9vI = 44.7, the necessary emitter feed- 
back resistor is 

huera - h11eI9vI 
RE _ 

hsiel gvl 

R 
65 x 10.2 x 103 - 3570 x 44.7 [ohms] 

65 x 44.7 

RE 174 ohms or 180 ohms using an 
EIA standard value. 

A bypassed 5600 -ohm resistor has to 
be connected in series with RE to give 
the required d.c. resistance of Rs 
5900 ohms. 

The low- frequency input resistance of 
the stage is, from Eq. (1), 

3570 + 65 x 180 [ohms] ri 
1 +25x10 -6x 10.2x108 

ri 12,150 ohms (f small). 

Due to the frequency- dependent load- 
ing effect of rif upon the second stage 
the input resistance of stage one 
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becomes slightly frequency dependent, 
too. With increasing frequency it is 
somewhat decreased. However, wh the 
over -all feedback loop is closed, the nput 
resistance Ri of the equalizer is incr ased 
considerably, according to 

r'i= rí(1 +µ.ß) En. (6) 

It is seen that the input resistan a as- 
sumes its minimum value where (, ; ) is 
at its minimum, 2.82, at frequenci:. be- 
low 50 cps. The minimum input sist- 
ance thus is 

r i min = ri [ 1 + (taß) min ] _ 
=12.15 x 103 (1 + 2.82) [o ins] 

.r'i 
min = 46,400 ohms = Rs min 

(f less than 50 cps) 

At all other frequencies Ri will be 1 rger 
than Ri min, thus meeting the re ire - 
ments, stated previously, that Ri be qual 
or greater than 33,000 ohms at al fre- 
quencies. 

Output Impedances. The output r 'sist- 
ance of the first stage will be, fro n Eq. 
2 and Ra = 500 ohms (ADC -1), 

3570 + 65 x 180 + 500 
rol- 25x106(180+500) 

rot 927,000 ohms. 

The output resistance seen by the se and 
stage is 

R41 x rol 22 x 927 
103 o1 = 

R41 + roi 22 + 927 

Rol 21,500 ohms. 

Now the second -stage output resis 
can be calculated according to Eq. 
With 8011= R01 we have 

1670 + 65 x 330 + 21.5 x 103 

roll 43.4 x 10-6(330 + 21.5 x 103 ) 

ro71 47,400 ohms and 

R 
R4axroll 6.8 x 47.4 

x103 orr R 071 + r 6.8 + 47.4 471 

Roll 5,950 ohms. 

When the feedback loop around the t rst 
two stages is closed, second -stage o put 
resistance is decreased considerably ac- 
cording to Eq. (7). With frequ:.cy- 
dependent feedback the maximum '4 lue 
of r'o will occur at the frequency n ere 
(µß) is at its minimum. At all n her 
frequencies r'6, will be smaller than r'o max. 

In addition to this, the effective ou put 
impedance of stage two is further de- 
creased by the parallel connection of 
rif, which also decreases with incre; .ing 
frequency. 

With (µß),,,ín =2.82 at f less tha 50 
cps and neglecting the feedback ne ork 
input impedance we get 

5.95 x 103 

nce 
(2). 

nus 

r ?o11 max= 
rx11 = 

1 +2.82 rí1» 

roa max 1560 ohms (f less than 50 

o77 

x11 

Ps) 

As required for linear frequency 
sponse of the third stage, the inte 
resistance of its driver stage is very 

re- 
nal 
low 

compared with its input resistance, r'o11 

is much less than rim. 
The output resistance of stage three 

consists of the transistor output resist- 
ance, roar, shunted by the collector re- 
sistor, R4111, of the stage. Due to the 
influence of the frequency- dependent 
output resistance of the preceding stage, 
roar will also be frequency dependent. It 
will be at its minimum value where r'or1 
reaches its maximum, which is the case at 
frequencies below 50 cps. 

h11e + he1eRE + r011 max 
ro111 min = 

hate (r'o11 max + RE) 
1000 + 100 x 185 + 1560 

r0111 min = 125 x10-6(1560 + 185) 

ro111 min ~ 96,500 ohms 
(f less than 50 cps). 

Because of the series feedback employed, 
ro111 is very large compared with the 620 
ohms of Rim. At frequencies above 50 
cps it will be considerably larger than 
ro117 min and may therefore be neglected 
in the parallel connection throughout the 
entire frequency range. The output re- 
sistance then is 

Rorer = R4111= 620 ohms = Ro. 

The required output resistance, Ro ~ 600 
ohms, of the preamplifier is thus achieved 
with sufficient accuracy and virtually in- 
dependent of frequency. 

Feedback and equalization. It has been 
shown previously that with very large 
amounts of feedback both voltage gain 
and frequency response of a feedback 
amplifier become entirely dependent 
upon the transmission characteristics of 
the feedback network. The required 
RIAA playback curve can, therefore, be 
achieved by suitable design of this net- 
work. 

The required voltage gain of the two - 
stage feedback amplifier is 27 db at 1000 
cps. With the feedback loop open, the 
voltage gain is 56 db throughout the en- 
tire frequency range. The voltage trans- 
mission factor, ß of the feedback net- 
work necessary to produce the required 
amount of feedback can be determined 
from Eq. (4). Thus 

/ 
ß µ-gv 

With gv = 27 db, Igvl = 22.4 at 1000 cps 
and µ = 56 db, IµI = 631 at all frequencies 
we may write IµI » Igvl 

and therefore 
ß 

gv and I 

ßI 
Igvl = 

22.4 at 1000 cps. 

The feedback network will be designed 
as a passive linear network having the 
form of a voltage divider as shown in 
Fig. 22. The input voltage is dropped 
across the series connection of a large - 
value frequency- dependent impedance, 
Z f, and a small-value ohmic resistance, 
R. The voltage transmission factor being 
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UL T7LzjZ'S D) 

THAT COUNTS 
The quality of a loudspeaker is always heard, seldom seen. Once you've installed 
your transducer in the acoustical enclosure of your choice, it will probably 
be a long time before you etamine it again. And yet, knowing that the voice of 
your high fidelity system is an exquisitely- wrought precision instrument will 
give you the same sense at fulfil ment you get from any fine possession ... 
camera, engine, watch, rile. Let's take a close look at your LE14C, the JBL 
composite transducer. Notice the unusual design of the frame. It is a rigid 
aluminum casting with massive mn- resonant struts. It is "stepped" so you 
may mount the unit from oilier the front or back of your baffle. Inspect the pot 
structure. It's heavy, made cf soft iron, thick to confine all the magnetic energy 
within the dynamic assently. Dangle an iron key near it...no attraction... 
indicating an absence of !tray magnetic fields. The white material surrounding 
the cone is Lans- a -loy, selected from computer -determined specifications. It is 
inert, prevents reflection: 'rom the edge cf the cone, permits extremely long 
cone excursion with a high degree of linearity. In the center of the cone is a 

grille. This protects moth?' cone -that of an independent high frequency unit. 
It is possible to mount a lcmplete unit in this position because the large, low 
frequency speaker has a mice coil four inches in diameter -a feature you will 
find only in JBL loudspeaEers. With this arrangement it is possible to put both 
voice coils in the same plate, an immeasurable contribution to smoothness at 
crossover. This is effectei at 1203 cycles by a dividing network which is part 
of the system. The sum 01 E thousand advanced design details and the extraor- 
dinary close tolerances h:d in the manufacture of the LE14C give you sound 
that is impeccably clean all the way from profound bass to brilliant treble. 
Complete sound. Accurate sound. Totally satisfying. Give the LE14C a long 
look and an even longer listen in the demonstration room of the Franchised 
JBL Audio Specialist in yxr community. Write for his name and address and 
your free copy of the coup ete JB_ catalog. 

. LANSIV3 SOUND, INC. LOS ANGELES 39, CALIF 

There Are Many Ways 
To Use Your LE14C 

...intheJBLC53 
enclosure, small 
enough for shelf, 
table top, or 
bench -23%2" x 
14" x 12" deep. 

..in the JBL C38 
compact reflex 
enclosure with 
turned aluminum 
legs -243/a "high, 
23%"wide,15 7/8" 

deep. 

...in the elegant 
JBL Apollo, 
model C51, with 
its distinctive 
wrap- around 
wooden fretwork 
grille - 261/2" 
square,18 "deep. 

...in the magnif- 
icent JBL Olym- 
pus-40" wide, 
20" deep, 26'/a" 
high --large 
enough to permit 
all the perform- 
ance of which the 
LE14C is capable. 

...in a wall. Al- 
low two to six 
cubic feet of air 
volume back of 
the speaker and 
pad the walls of 
this chamber 
with two -inch- 
thick fiberglass. 

...in your own 
cabinet. Dimen- 
sions are not 
critical as long 
asAxBxCtotals 
at least two cubic 
feet. Make the 
walls extremely 
rigid. If you have 
a unique problem, consult your JBL Audio 
Specialist or write to the JBL Customer 
Service Department. 
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iII 

zf 

C2 

R1 

Fig. 24. RIAA feedback network. 

vp 

v 
ß 

Z + R 
we get 

, f 

Zf =R(ß -1) 

and because of 
ß 

» 1, Zf = It- and 

IZfI=R 
1 

In our case the fixed divider resistor R 
is formed by the emitter resistor (REI = 
180 ohms) of the first stage. The amount, 
Zf necessary to achieve the required volt- 
age gain of 

Igvl = 1= 22.4 at 1000 cps 

is therefore 1Z11= 180 x 22.4 = 4030 ohms 
(1000 cps). 

As shown in Fig. 23, the (ideal RIAA 
playback curve has a bass plateau of + 20 
db at f less than 50 cps, followed by a 
6 db per octave droop, starting at the 
first crossover frequency f,= 50 cps and 
ending at the second, f2= 500 cps. The 
subsequent mid -frequency 0 -db plateau 
extends up to the treble crossover fre- 
quency f s = 2120 cps which again is fol- 
lowed by a 6 db per octave treble cut. 

If the voltage gain of the feedback 

amplifier Ig.ol = / is supposed to follow 

the RIAA playback curve, the impedance 

IZfI =RE 
ß 

has to follow a curve of 

similar shape. Since only 6-db- per -oe- 
tave slopes are required, Zf can be real- 
ized by a relatively simple R -C network, 
shown in Fig. 24. The time constants of 
the individual R -C networks are deter- 
mined by the three crossover frequencies : 

ti =2 =3180µs =R,C, 

t, =2 = 318µs =Roe, 
s 

1 t, =2nf = 75 f,s =R0C2. 
s 

Calculation of the individual network 
elements according to the above men- 
tioned conditions is somewhat compli- 
cated. The same results can be obtained 

much easier by using the "hit and try" 
method. However, since only standard 
component values are to be used, the 
specified values for time constant$ and 
impedance can only be approximated. 
The values thus found are R1=47,000 
ohms, R5=4700 ohms, C, = 68 nf, 02 = 

15 nf, resulting in a 1000 -cps impedance 
of the feedback network of 4120 
ohms, and the time constants t2= 3100 µs, 
t2 = 319 µs, t3= 70.5 µs. The feedback 
network thus meets the requirements 
with sufficient accuracy without neces- 
sitating the use of odd -value, non- stand- 
ard components. 

If it is desired to provide equalization 
according to the DGG playback curve 
instead of the RIAA equalization, or as 
an additional feature, only one ele'nent 
of the feedback network has t be 
changed or added. 

The DGG playback curve is desc ibed 
by the time constants t1= 3180 µs t2= 
318 µv, t, = 50 µs Since only t2 differs 
from the respective RIAA time con- 
stant, only C2 need be changed to C2 = 
is 

R 
_ 10.6 nf, or, using the nearest EIA 

standard value, C2= 10 nf. 

VG 

RG 

Fig. 25. Capacitive coupling. 

Coupling Capacitors and Emitter 
Bypass Capacitors 

The low -frequency response of the 
equalizer is limited by the finite vr.lues 
of coupling and emitter bypass capaci- 
tors. To ensure high quality of repro- 
duction 

o- 

d.uction the lower cutoff fregn. ucy 
should be as low as possible. In our 4.a se, 
calculation of coupling and bypass 
capacitors -will be based on a maximum 
tolerable value of fo of 10 cps. The ca- 
pacitance values thus gained are mini- 
mum values; in order to achieve a cutoff 
frequency below 10 cps, larger -value ca- 
pacitors should be used. 

The lower cutoff frequency, f is de- 
fined as the frequency at which the 
voltage transmission factor of the 'sys- 
tem under consideration is 3 db down 
referred to its mid -frequency value (f 
1000 cps). 

Coupling capacitors. The general 
equivalent- network representation of 
capacitive coupling between generator 
and load is shown in Fig. 25. The gen- 
erator voltage, vG, is divided vectorially 
across the resistance (Ra + RL) and the 
reactance 1 /jwC4. Thus the voltage vL 

across the load RL will be 3 db down 
(0 db at high frequencies) at the lower 
cutoff frequency fo, which is determined 

by the condition (RG +BL) - with 
woCk 

wo = 2.n fo. The required coupling-capaci- 
tor value expressed in terms of the de- 
sired cutoff frequency, therefore is 

1 
Ck 

wo(RG 

Input Capacitor. 

The generator impedance is formed 
by the series connection of the internal 
resistance and inductance of the stereo 
cartridge. At very low frequencies, how- 
ever the inductance may be neglected. 
With fo = 10 cps, wo = 27cfo 62.8 s-1, 
RG =500 ohms (ADC -1), RL= Rs" {n= 
46,000 ohms (f less than 50 cps), we get 
we get 

C" 62.8 (500+46.4x103) 
0.34 pf. 

1 

Output Capacitor. 

RG = Ro = 620 ohms, RL = 600 ohms 

1 

Co 62.8 (620 + 600 ) 
Co = 13.0 µf. 

ter bypass capacitors. If in a com- 
mon- emitter stage d.c. stabilization is 
achieved by employing heavy d.c. series 
feedback by means of a large -value re- 
sistor in the emitter lead, this resistor 
has to be shunted by a capacitor of suit- 
able value to avoid unwanted a.c. feed- 
back. 

Usually, both d.c. and a.c. series feed - 
hack are applied, as shown in Fig. 26. 
The voltage gain of the stage then is, 
from Eq. (3). 

h2 ert. 
gv = bife +he(RE +Zs) 

where Zs, is the impedance of the R -C 
parallel network 

R, 1 

1+ j:URJCs 1 
+icuCs 

R3 

(Continued on page 72) 

I\ z 

--1 
C3 rs 

Fig. 26. Common- emitter stage with both 
a.c. and d.c. series feedback. 
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CAPTURE THE STRENGTH AND DELICACY OF EVERY SOUND 

4 TRACK re 2 TRACK STEREOPHONIC RECORDER 
Here, through your fingertips, you take complete control of 
sound, blending it to magnificent perfection. 

A great symphony to record? With this superb instrument 
you are a professional. Touch your stereo level controls - 
feel that sensitive response. Dual V.U. Meters show precision 
readings as you augment the strings, diminish the brass. The 
richness of that low resonance is captured with your bass 
boost. The strength and delicacy of every sound -now yours 
to command. 

On Sale only at authorized dealers, known for integrity. 

SUPERSCOPE The tapeway to Stereo 

Four and two track, stereo and monophonic, 
recording and playback, the SONY STERECORDER 
300 - with its hysteresis -synchronous motor, 
built -in stereo pre -amps and power amps, and a 
dozen more professional features - is truly the 
ultimate in tape recorder engineering. $399.50, 
complete with two dynamic microphones, two 
extended range stereo speakers all in one port- 
able case. For custom mounting, $349.50. 

Other new Recorders from world- famous SONY: 

282 -SL $199.50 -4 and 2 track stereo play- 
back. 4 track monophonic recorder. Sound -with- 
sound for language, voice and music students. 
Complete with F -7 dynamic microphone. 

262 -D $89.50 -A complete 4 and 2 track 
stereo recording and playback tape transport. 

101 $99.50 - Bantam transistorized precision 
dual -track monophonie recorder. Complete with 
F -7 dynamic microphone. 

For literature and name o,1 nearest franchised dealer, write Superscope, Inc., Dept. 7, Sun Valley, California. 
In New York Visit the Sony Fifth Avenue Salon, 585 Fifth Avenue 
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Blueprint for an Audio Club 
CHARLES R. DOTY, SR. 

Here's how the Poughkeepsie Audio Society made the club idea work 

THE SALES of high -fidelity equipment 
in the year 1950 amounted to but a 
small fraction of the estimated sales 

for 1963, nevertheless there was a defi- 
nite indication at that time that the in- 
terest in audio was making rapid strides. 
This display of interest was not limited 
to those who were technically minded 
and who were interested in high fidelity 
for its hobby aspects. Included were 
many who knew nothing about the equip- 
ment and its installation but who were 
interested in securing the high degree of 
faithful reproduction of music which 
was available only through custom in- 
stallation of the various components. A 
considerable number of people ap- 
proached the writer and requested his 
advice. The time spent in discussing the 
considerations of finance, speaker place- 
ment, and equipment arrangement, plus 
demonstration of the writer's equip- 
ment, was beginning to seriously en- 
croach on his free time for around -the- 
house chores and social engagements. 
The problem in 1950, which still exists in 
1963, and probably will exist for many 
years to come, was how to offer guidance 
to people which would enable them to 
make a wise selection of components so 
that the over -all result would be satis- 
factory. 

How We Got Started 

The only possible way to handle this 
flood of interest seemed to be through 
gathering where people could discuss 
their problems with others and in this 
way receive the benefit of their experi- 
ences and conclusions. Also, by getting 
a number of people together, one dem- 
onstration would suffice where several in- 
dividual demonstrations were formerly 
required. Accordingly, a meeting was 
held at the writer's home on the eve- 
ning of June 5, 1950, at which it was 
decided to form such a group. There 
were twelve people present at this first 
meeting of the Poughkeepsie Audio So- 
ciety. The fact that there are presently 
approximately 400 men and women in 
the Society is an indication of the large 
number of people who are interested in 
some phase of audio and who are anx- 
ious to learn more about the subject 
through demonstration and discussion 

* International Business Machines Corp. 
Laboratory, Poughkeepsie, N. Y. 

40 

sessions. More than 1000 men and 
women have been members of the So- 
ciety through the years. 

Our first regular monthly meetings 
began in the Fall of 1950. We started 
very modestly by meeting at the homes 
of the members and by covering such 
fundamental subjects as pickup stylus 
wear, the preamplifier- control unit and 
why it is required, power amplifier re- 
quirements, and so on. A portion of 
each meeting held at a member's home 
was devoted to listening to records on 
his equipment. After a few months we 
outgrew even the most pretentious home 
quarters and rented a room at the 
YMCA and later a room at a local 
High School. For the past several 'years 
our meetings have been held in the 
largest quarters of the local hotels be- 
cause our attendance has averaged 140. 

Selecting A Name 

We purposely avoided the inclusion 
of the word "engineering" in deciding on 
a name for the Society as we did not 
want anyone to feel that our meetings 
would be so technical that they tivould 
be of little interest to lay people -after 
all, they are the ones who need assist- 
ance most. We decided that our organi- 
zation was to be devoted to all phases 
of audio and that all of our programs 
would include some music for those who 
were only interested in listening. It is 
surprising how many of those who just 
came to listen at first have now become 
interested in the why's and wherefore's 
of the equipment. The exposure to the 
technical aspects of the subjects during 
the first portion of our meetings has 
created a desire in many members to 
know more about the basic print;iples 
because of their fundamental relaotion- 
ship to the over -all result. For example, 
the wife of one of our members, who 
attended our meetings fairly regularly, 
came up to me after one session and 
said "I am quite proud of mys4f, I 
understood everything the speaker 
said." The talk that evening waS an 
explanation of the recording charac- 
teristics of LP records. 

Meeting Notices 

Meeting notices are mailed out about 
a week in advance of the meeting date. 
We endeavor to word our notices in 
such a manner that they will attract the 

attention and stimulate the interest of 
both the male and female members of 
the Society. Letters rather than postal 
cards are used because they are more 
personal and convey more information 
about the program, the speaker, and the 
equipment to be demonstrated and dis- 
cussed. Our notices always conclude with 
an invitation to members to bring along 
a friend as anyone who is interested in 
any phase of audio is always welcome. 
Those who are not members and who do 
not receive the meeting notices learn of 
our meetings through word -of- mouth, 
two local radio stations, and the local 
newspaper. 

We meet eight times a year on the 
second Tuesday during the months of 
October through May. 

Because we are a non -profit organi- 
zation we enjoy a special low mailing 
rate for our monthly meeting notices. 

The Programs 

Letters to manufacturers inviting 
them to participate in our meetings con- 
tain sufficient basic information about 
the Society to permit them to rough out 
a program presentation. Further cor- 
respondence generally follows about the 
equipment -to be demonstrated, who the 
speaker will be and the title of his talk, 
and the requirement for any special 
equipment such as a slide projector. 
Prior to the meeting, generally during 
dinner, the speaker is further briefed 
on the aims and purposes of the Society 
and the type of people he will talk to so 
that he can present a well- rounded pro- 
gram which will cover all facets of in- 
terest. Following the talk a question - 
and- answer period is held, following 
which the equipment is demonstrated. 

Our guests are free to present their 
products in any manner that they desire. 
In many cases the talks are supple- 
mented by projection slides or black- 
board diagrams. 

We make every effort to conduct our 
meetings as informally as possible and 
to restrict the business portion to abso- 
lute necessities such as the reading of 
the reports of the Secretary and Treas- 
urer. The officers of the Society make 
final decision on all matters of policy or 
the expenditure of money, so that only 
very occasionally does anything develop 
which requires the attention of the mem- 

(Continued on page 60) 
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5 1#?iTh 

Hi -Fi and Electronics in Japan 

How big is the electronics industry in Japan? 

How good is the equipment? 

Why does it cost less than comparable U.S. -made equipment? 

Is engineering up to that of the rest of the world? 

These are the questions that come to the mind of the average 
man -in- the -street, here are some of the answers. 

C. G. McPROUD 

Exhibition Hall at Harumi International Fair Grounds, 100 ft. Inside, the Japan Electronic Show resembled any other, 
high at the center, accommodates more than 300 booths. except for the preponderance of Japanese signs and faces. 
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EVERY ONE OF THE QUESTIONS listed 
at first was in the writer's mind when 
he boarded a Japan Air Lines plane 

last September on the way to the first 
Japan Electronics Show as a guest, with 
three other magazine representatives, of 
the Electronic Industries Association of 
Japan. And, like the average U.S. citi- 
zen, the writer wanted to know what the 
answers were to be. 

Since the basic reason for the trip was 
to visit the Show, let us begin with it. 
Held in the Harumi International Fair 
Grounds not far from the center of 
Tokyo, it resembled any I.R.E. (now 
I.E.E.E.) show in the U.S., or the 
R.E.C.M.F. show in London, or the 
Components Exhibition in Paris. There 
were over 500 booths accommodating 
some 420 separate exhibitors, restricted 
to members of the EIA -J. The Show, the 
first under its new naine, derives from 
the 1960 "Radio and TV Parts Show" 
and the 1961, "Electronic Parts Show." 
In addition to the enormous circular ex- 
hibit space with its amazing self -sup- 
porting roof, there was a second hall 
which more closely resembled a hi -fi 
show, and which was filled with hi -fi 
equipment only, both professional and 
consumer. It seemed to us that the show 
was intended to sell Japanese electronic 
parts to Japanese companies, since very 
few of the exhibits had any English in 
their signs. Later we learned, however, 
that a large amount of commercial ac- 
tivity is handled through Japanese 
trading organizations, and their person- 
nel are fluent in English, naturally. It 
was easier to find English- speaking Jap- 
anese in Tokyo than it is to find English - 
speaking French in Paris, once away 
from the tourist hotels. 

The Show itself was one in which 
anyone intensely interested in all phases 
of electronics could easily spend all of 
the exhibit hours, but otherwise not espe- 
cially different from a similar exhibit 
elsewhere. 

In the hi -fi area, there were many in- 
teresting items which have not yet ap- 
peared in the U.S. in any quantity. To 

All photographs by the author except those 
of JMI Labs, Sony plant, and Hitachi. 
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Exterior of attrac- 
tive annex hous- 
ing hi -fi exhibits. 

accommodate the reverberation market 
-short -lived as it was -one company 
offered an 8 -inch speaker which looked 
like any other except that the magnet 
housing was some 6 in. long. Within that 
housing was a spring -type delay mecha- 
nism providing a form of reverberation 
right in the loudspeaker itself. In usi, a 
speaker of this type was mounted in a 
cabinet with a conventional 8 -in. cone, 
or larger, with the two "hot" terminals 
being connected to opposite ends of a 
50 -ohm pot with the input signal fed 
to its arm. With such an arrangement, 
any desired balance between direct and 
reverberated sound could be had simply 
by the adjustment of a single control. 

The largest possible variety of tape 
recorders was in evidence, ranging from 
tiny ones that could be operated in a 
pocket to large consoles. The Sony video 
tape recorder, since shown in the US., 
was on exhibit, providing a picture as 
good as any normally received in the 
home, and at a tape speed of 71/2 ips. 
With this machine, speed of action can 
be slowed down to 1 /60 of normal, pro- 
viding an immediate slow -motion pic- 
ture. One application of this feature was 
often seen during Sumo -a form of 
wrestling- matches. After each round, 
regularly telecast in color, the action was 
immediately repeated in slow motion,' in 
black and white. 

While many of the tape recorders 
shown were of the reel -drive type, there 
were also many which were completely 

Neat Onkyo Denki 
exhibit of turnta- 
bles, arms, pick- 

ups. 

professional in character. The reel -drive 
recorders, little more than toys actually, 
have no capstan, and depend for tape 
motion on the pull by the take -up reel. 
Thus speed is slower at the beginning of 
a reel, speeding up towards the end. For 
speech and for dictating use, however, 
this type of recorder seems perfectly 
satisfactory. All such models were tran- 
sistorized, and depended on permanent 
magnets for erasure. But in the high - 
quality range, many of the machines 
appeared to be comparable with the best 
-most such models are already familiar 
in this market. 

The widest possible variety of phono 
arms was on display, permitting perhaps 
a dozen manufacturers to buy as many 
different styles from the same supplier. 
Few phono pickups were shown, but 
those in the quality range were of watch - 
like precision in their construction. 

Notable among the displays were a 
number of hi -fi "super- consoles," which 
in most instances were made up for dis- 
play only without much expectation of 
their achieving a high degree of com- 
mercial success. In general, they ap- 
peared to show just what could be done 
in case anyone should want such a 
product. 

The Electronics Industry 

Like industry anywhere, there is a 
wide range between the largest and the 
smallest companies in the electronics in- 
dustry in Japan. Of the 432 member 
companies in the EIA, 97 of them are 
capitalized at less than $10,000, while 
only four are capitalized at over $100 
million. The real extremes are one com- 
pany capitalized at $530, and then there 
is Sumitomo which stands at $250 mil- 
lion. Toshiba, capitalized at $193 million, 
employes 66,000 people; the smallest 
company employs only 7. But through- 
out the entire electronics industry, over 
half a million people are directly em- 
ployed by the 432 companies, and count- 
less others are engaged in selling, in- 
stalling, and servicing the products of 
these companies. 
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The largest companies in the associa- 
tion- Sumitomo, Nippon Onkyo, Hita- 
chi, Toshiba, Mitsubishi, and Matsushita 
-are widely diversified. Some are in 
heavy industry; most all are in house- 
hold appliances; Toshiba and Hitachi 
are strong in electric railroad and power 
equipment and Mitsubishi's activities in 
electronics are a minor part of their 
whole product line which includes ship- 
building, steel, and heavy construction. 

Being essentially a small country -its 
entire population of some 93 million live 
in an area approximately equivalent to 
that of California -there is a tendency 
toward specialization in small items 
which use a minimum of raw material. 
This partially explains the stress on 
small products which are directly aimed 
toward mass markets, and the lack of 
expansion into industrial fields where 
each individual product may be more lu- 
crative to produce but where the over -all 
market is limited. The immense success 
of the small 6- and 7- transistor pocket 
radio is a direct indication of this type of 
specialization. Nearly 15 million radio 
receivers (of all types) were produced 
in 1962; 4.5 million TV sets, 1.35 million 
tape recorders, 220 million transistors, 
and nearly 200 million receiving tubes 
round out this enormous market. 

In spite of what everyone thinks, not 
all of the products of Japan are ex- 
ported. Production figures of 1961 in- 
dicate a total of $1,414 million; of this, 
$251 million was exported -about 18 
per cent -and only about $115 million 
to the U.S. market. 

Three general criticisms have been 
leveled at over -all industry in Japan. 
The first -and one which is in part true 
-is that many of the products are 
shoddy and poorly constructed. But even 
in U.S. product lines, the saine condition 
obtains -for example, did you ever try 
to buy a good screwdriver in the average 
neighborhood hardware store l This leads 
hack to the general advertising pitch in 
many types of product which seems to 
he based on the bare fact that such and 
such an item is "and only $2.49." The 
fact that any item is of a certain price 
is not in itself an adequate reason for 

Pioneer's full line 
of speakers, tun- 
ers, and amplifi- 

ers. 

buying it. The fact that a product is 
"only $299.95" does not make it a bar - 
gain-it may be worth, actually, only 
$199.37. So if you want a 29¢ screw- 
driver, you'll probably get a 29¢ prod- 
uct -one that will work to attach a 
handle to a drawer once or twice, per- 
haps. Such a screwdriver would be dis- 
carded immediately by anyone who knew 
the value of tools -and a screwdriver is 
a particularly good example of a prod- 
uct in which quality shows up. As long 
as there is a market for cheap, shoddy 
goods, it is likely that there will be some- 
one who will make them -and possibly 
at a lower price than the next manufac- 
turer. 

But one can not level such a charge 
against some of the higher quality tape 
recorders, for example, to enter a realm 
with which all readers of Ammo are 
familiar. Nor could anyone ever call a 
Nikon or a Canon camera cheap or 
shoddy. 

This brings us to the second charge 
against Japanese industry -that of 
copying others' products. This charge 
is certainly true in many areas- witness 
the Nikon and Canon cameras again. 
The original Nikon was a "Japanese" 
copy of the Contax and the original 
Canon was the same sort of copy of the 
Leica. But today's Nikon and Canon 
cameras are very little like their origi- 
nal "models" -both have been contin- 
ually engineered until they are in them- 
selves leaders in their field. 
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Full line of Trio 
products, sold in 
the U. S. as Ken - 

wood. 

Hi -fi circuitry appears to have been 
derived from certain U.S. products - 
but then, who can honestly believe that 
every U.S. product is the result of origi- 
nal engineering and styling. If manu- 
facturer X hits on a particularly suc- 
cessful amplifier or tuner, manufacturers 
Y and Z rush as nearly similar products 
on the market as fast as they can. Let us 
go back a short thirteen years to the 
introduction of the so- called Williamson 
amplifier to the U.S. market. How many 
commercial copies of the Williamson 
were placed on the market within the 
first year f And two years later, the 
Ultra -Linear amplifier °? Or, in another 
field, how many infinite -baffle loudspeak- 
ers appeared on the market after the 
success of the first one? 

It is reasonably easy to copy another's 
product, since it goes on continuously 
in every field. If it is too obvious, some- 
one raises violent objections, but there 
are very few completely original prod- 
ucts on the market in any area of 
manufacture. We learn to speak by 
copying our parents -what we say, as 
time goes on, is the result of our own 
thinking, not that of our parents. 

Now, in the case of a country which 
has had its economy disrupted seriously 
-regardless of the reasons -copying 
provides a little breathing space while 
independent engineering can catch up. 
After a year or so of "copying," any 
company should be able to branch off 
into its own engineering directions and - 
within the limits of its engineering 
ability -make its reputation on its own 
work. Some of the Japanese electronic 
companies are doing just that -a fact 
which is shown by the large percentage 
of engineers vs. production workers. 

The third charge against Japanese in- 
dustry is that the products are made by 
"slave labor." This is really unfair, since 
the workers themselves do not feel that 
they are slave labor. They are obviously 
well fed, they are clean and neat, and 
they appear to be satisfied. They are, 
above all, friendly and courteous to a 
fault, if such is possible. But if their 
wages, in yen, are sufficient to buy their 
necessities, to feed them adequately, to 
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foster 

microphones 

permit them to dress as well as the aver- 
age U.S. worker, who is to say they are 
paid "slave wages ?" Does it really make 
any difference if one receives only 100 
yen a month if he can live on 90? Or 
if he receives 10,000 and can live on 
9000! A U.S. worker may make five 
times 10,000 yen -roughly about $139 
-per week, but it may cost him in the 
vicinity of $125 to live. If we choose to 
price ourselves out of the world labor 
market, and cannot, for reasons of in- 
ternational politics, protect ourselves 
against imports, we have no one to blame 
but ourselves. We would have trouble, 
for example, in building 6- transistor 
pocket radios to export to Japan to com- 
pete with their price of around $6.50 
wholesale, especially if we had to add 
on the import duty. 

We realize that this is not a popular 
outlook these days, but these are the 
facts. As Japanese products are im- 
proved and as their own costs rise -as 
they do inevitably, for nothing ever goes 
down in price, well, hardly ever -prices 
will have to increase. It is a funda- 
mental fact of economics that prices 
can not remain fixed when raw material, 
labor, and taxes all rise -not if the 
company expects to stay in business, 
anyhow. 

This was not intended as a whole- 
hearted defense of Japanese industry, 
but only as an attempt to present the 
other side, which is rarely heard here. 

Foster showed a full line of microphones and loudspeakers. 

New Sony video recorder is not m ch 

larger than two audio tape record = rs. 

Professional tape 
recorder shown by 
Denon Corporation 

We know that some products from 
Japan are shoddy, but so are some U.S. 
products -and also British, German, 
French, and so on. We know that con- 
siderable copying has gone on -but in 
greater or lesser degree this charge 
could be made against practically every 
manufacturer, here or anywhere else. 
We know that one could not live in the 
U.S. on the wages of the average Japa- 
nese worker -but this average worker 
seems to live satisfactorily in Japan. 
Economies will change, gradually, per- 
haps, but there will be a continual re- 
adjustment. Already we have heard 
Japanese say that we-the U.S. -should 
be willing to pay as much for a Japanese 
product as for a domestic one, assuming 
equal quality. That one we can't agree 
with, since any country should favor its 
own products if all other factors are 
equal. And certainly a supplier 30 days 
away by sea is not as handy as one who 
may be only three days away by motor 
truck -or perhaps only three hours by 
plane. 

A Close -up View 

Any visit to a country solely to see 
an exhibit tends to foster a distorted 
view, since all the dust is likely to be 
swept under the rug, and only the best 
foot is put forward. And even on guided 
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"Sharp" console with turntable and high- quality recorder. 
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School console by OKI typical of professional equipment. 

tours -all pre -planned- through a num- 
ber of factories can be similarly staged. 
But during our visit, the group was 
taken through some eleven different 
plants, ranging from the largest to a 
few relatively small ones. To anyone 
familiar with manufacturing processes, 
these visits were most enlightening be- 
cause of the effective combination of 
hand labor with highly mechanized 
equipment. Watching nimble- fingered 
girls putting what appeared to be grains 
of superfine bar sugar into holes in a 
jig -actually bits of indium which later 
became important parts of transistors - 
when it was next to impossible to see 
the grains with the naked eye, and then 
continuing to the automatic device which 
puts each individual transistor through 
a dozen different tests and sorts it into 
groups of different classifications rather 
surprises one. One machine, for example, 
separately gauges 1/16 -in. square pieces 
of germanium for thickness and then de- 
posits them in separate chutes in ac- 
cordance with the thickness and indi- 
cates each thickness on a number light 
panel. Another takes a finished transis- 
tor header and fixes the can to it per- 
manently without attention. Perhaps 
these are commonplace processes, but we 
have rarely seen such an effective com- 
bination of mechanization and hand 
work -each used where it was to the best 
advantage. 

Tokuji Hayakawa, president of company 
bearing his name, and noted for his 

philanthropies and aid to the blind. 

Toshiba exhi bit 
devoted to pack- 
age consoles, or- 

gans. 

We were shown through two different 
transistor plants, both entirely air con- 
ditioned and lighted entirely by artificial 
light. Every visitor has to wear a jumper 
to keep dust from street clothes from 
contaminating the processes. Many of 
the plants were designed for visiting, 
with long galleries away from the work 
floor where groups were conducted at 
regular intervals. Throughout we noted 
extreme cleanliness -in every part of 
every factory. Female employees dress 
uniformly in long coat -like jumpers and 
simple cloths over their hair -with such 
"uniforms" furnished by the employers. 
Dressing rooms and lockers are provided 
so the girls remove their own clothing 
when they come to work and don the 
jumpers. Male employees wear shorter 
jackets for their work, also factory fur- 
nished. Most factories have lunch facili- 
ties, staggering their lunch hours so as 
to accommodate everyone without re- 
quiring a commissary of a size equal to 
the factory. And so quiet, too -100 girls 
at lunch make less noise than three non - 
Japanese women do here. 

Since the young engineers in the aver- 
age factory are generally unmarried (the 
usual age for a Japanese man to marry 
is around 32), and since the work force 
is likely to run in the range of 20 per 
cent engineers, many of the plants have 
dormitories on the factory grounds in 
which these young men live. This keeps 
them handy for additional training after 
hours, and is most effective. 

11A 71-r,71* 

One look at this and you can name the maker -it's Yaou. 
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Electronic plants in Japan seem to 
be centered around Tokyo and Osaka - 
two large cities about 350 miles apart. 
We visited Sanyo, Matsushita, Haya- 
kawa, and Murata in the Osaka area, 
and in the vicinity of Tokyo we visited 
Hitachi, Toshiba, Sony, Mitsumi, Toko 
Coil, Tamura Transformer, and Pioneer. 

Sanyo, Matsushita, and Hayakawa all 
build TV sets, transistor radios, phono- 
graphs, household appliances, commer- 
cial sound equipment, and a generally 
large range of consumer products. Sanyo 
products are sold in the U.S. largely by 
Channel Master; Matsushita products 
are sold in the U.S. under the trade 
name of Panasonic, though throughout 
the rest of the world under the name Na- 
tional; Hayakawa's products are known 
as Sharp. Of those three companies, 
Matsushita is by far the largest, and 
with a larger range of products in com- 
mercial and industrial areas. It is, fur- 
thermore, one of the fastest growing 
companies in Japan. Hayakawa was 
building radio sets back in the 20's being 
one of the first radio manufacturers in 
the country. Its president, Tokuji Haya- 
kawa, founded the company in 1912, and 
in the more recent years he has made 
considerable effort to provide employ- 
ment and recreational facilities for han- 
dicapped members of his workers' fam- 
ilies. For example, at the time of our 
visit, 51 totally blind workers were mak- 
ing small parts used in the company's 
products, and he had just completed a 
large recreational building especially 
equipped for blind and handicapped 
children. The company occupies five 
separate plants, two research institutes, 
and the head office facility, totaling some 
one and a half million square feet of 
floor space, and it employs over 8000 
people. 

Outdoor acoustic facility at Hitachi Central Research Lab. 

Matsushita is considerably larger, with 
over 30,000 employees and fifty separate 
factories. The company started in 1918 
with the manufacture of improved elec- 
tric attachment plugs, an invention of 
Konosuke Matsushita, the company's 
founder and now chairman of the baard. 
The next product of note was the dry - 
battery lamp for bicycles, which led to 
the manufacture of batteries, along with 
almost every other imaginable electric or 
electronic product -and adding bicycles 
in 1952, presumably to increase the Mar- 
ket for dry -battery lamps. Along the 
way, Matsushita was awarded the Dem- 
ing prize -Japan's highest prize for 
quality control. 

Sanyo is also engaged in the manufac- 
ture of a wide range of electronic and 
electrical products, including household 
appliances of all types, together with a 
complete range of component parts used 
in electronic and radio products. This 
company is capitalized at around $25 
million, and employs some 13,000 work- 
ers, and in addition to products marketed 
under its own name, many others are 
marketed with other trademarks on them. 

Our fourth visit in the Osaka area was 
at the relatively small plant of M4ata 
Mfg. Co., with only some 2200 employees. 
The principal product of Murata is the 
ceramic capacitor, although capacitors 
of all types are in the line, along with 
resistors and a wide variety of piezo- 
electric devices. The company is only 

Main Sony plant; new addition is being built alongside. 

eighteen years old, but has expanded to 
eight plants and has extensive research 
facilities in the realm of ceramics. In 
addition to the more mundane line of 
capacitor products, the company manu- 
factures piezoelectric tuning forks, me- 
chanical intermediate- frequency trans- 
formers using spherical ceramic balls as 
the resonators, thermistors, posistors- 
similar to thermistors, except that they 
have positive temperature characteristics 
-and various insulators of steatite. It 
was at Murata that each member of the 
party was presented with his own "hand 
stamp " -a signature stamp used by 
every Japanese as his personal seal. A 
reproduction of the writer's seal ap- 
pears on the first page of this article. 
Osamu Saburi, director and manager 
of semiconductor development for the 
company, has contributed much to the 
art of piezoelectrics in the form of pa- 
pers published in U.S. journals. 

Hitachi was one of our stops back in 
the Tokyo area. This company -listed as 
eleventh in magnitude of all corpora- 
tions outside of the United States -is 
engaged in every aspect of electronic 
and electrical machinery, and this means 
into the range of electric railroad loco- 
motives, power plants, and power trans- 
mission equipment. With a capitaliza- 
tion of over $200 million and with 55,- 
000 employees, it has a research budget 
of over $S million annually. The Cen- 
tral Research Laboratory, located in the 
outskirts of Tokyo, occupies a 57 -acre 
park which would do credit to a multi- 
million dollar resort hotel. Concentrated 
at this center are : the 8 -story Odaira 
Memorial Laboratory, resembling the 
Los Angeles Ambassador Hotel in con- 
figuration, but with an additional 9 -story 
tower on top for research in microwave 
communication; the Atomic Center, a 
discreet distance away; the Semi -Con- 
ductor Laboratory; and the Low -Tem- 
perature Laboratory. In addition, nu- 
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Screen room in JMI laboratory for testing radio receive 's. 

merous small facilities dot the area - 
such as the outdoor acoustic lab -as well 
as dormitories for young engineers and 
scientists. Highly sophisticated equip- 
ment such as electron microscopes and 
elaborate computers are only a few of 
the end products of these Laboratories. 
The Hitachi Review- published bi- 
monthly in English -is a superb "slick 
paper" publication designed to serve as 
interdepartmental liaison on technical 
problems, as well as a general electro- 
scientific magazine. 

Toshiba -a contraction of Tokyo 
Shibaura Electric Company, Ltd. -is 
nearly as large, and with its subsidiaries 
employs around 80,000 people. Here 
again is a company with the widest pos- 
sible range of products from tiny tran- 
sistors to electric locomotives and power 
generating equipment -with practically 
nothing left out in between. 

Because of its high -grade tape record- 
ers, Sony Corporation is better known in 
the U.S. than some of the larger corn - 
pan;es. Small by comparison with the 
giants just mentioned, Sony employs 
over 4000 people, with about 600 of them 
being engineers. One of its latest prod- 
ucts to attract attention is a video tape 
recarder which occupies just about the 
volume and the same general shape as 
two CS -300 audio recorders stacked one 
on top of the other. In addition to the 
main Tokyo factory -and some 29 addi- 
tional buildings from which it has grown 
but which are still in use at the Tokyo 
site -a new building of similar size is 
just being completed, and there is a 
semi- conductor laboratory some 20 miles 
away in the outskirts of nearby Yoko- 
hama. Primarily devoted to consumer 
products, Sony scooped the market last 
year with the 5 -in. "Micro TV" set which 
is to TV what the pocket transistor radio 
is to sound, making "personal viewing" 

Headquarters building of Japan Machin- 
ery and Metals Inspection Institute. 

AUDIO MARCH, 1963 

as easy as the personal listening of the 
popular radio. Sony's line of tape re- 
corders ranges from simple dictating - 
type models to three- channel studio re- 
corder consoles of superb quality. 

Regardless of the brand name, every- 
one who has any transistor radio proba- 
bly has some of the products of either 
Toko Coil or Mitsumi. Both make i.f. 
transformers and variable capacitors, 
and both also make resistors especially 
suited for transistor radio use. Mitsumi's 
Poly -Vari -Con is well known, employing 
a conventional variable- capacitor con- 
struction with fixed and movable plates, 
but with thin sheets of polyethylene film 
as the dielectric to reduce spacing and 
increase capacitance. Watching their 
production line in operation makes one 
wonder if a week's output wouldn't be 
adequate to provide a transistor radio 
for every person of the world. These 
capacitors are made in practically any 
form, with types for AM /FM receivers 
having four gangs. As in every factory 
we visited, we noted 100 per cent in- 
spection of finished products, individual 
adjustment of tracking on the capaci- 
tors, and individual pre -setting of tun- 
ing slugs in the i.f. transformers. 

Toko Coil's variable is constructed like 
a ceramic trimmer, with two fixed plates 
consisting of evaporated films on one 
side of the ceramic while the variable 
plate, at ground potential, is rotated 
against the other side. I.f. transformers 
of all types were wound on semi -auto- 
matie and fully automatic machines, the 
latter practically unattended. Toko Coil 
was just completing the setting up of an 
automatic machine for making resistors 
automatically in the range of half a 
million per day. These resistors, with 
both leads at one end, were made auto- 
matically, individually checked and ad- 
justed to the specified value -all without 
attention. 

Testirg radio components at the Tokyo laboratory of JMI. 
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Since practically all electronic equip- 
ment uses transformers somewhere along 
the line, it was only natural that we 
should visit a transformer plant. Ta-. 

mura Siesakusho, Ltd. has been produc- 
ing audio transformers since the first 
radio station began broadcasting in 
Japan. The line includes practically any 
transformer used in audio, along with 
coils for relays and other applications 
wherein multi -layer coils are used. In 
addition to the transformers, the com- 
pany has a chemical division which man- 
ufactures soldering fluxes, conductive 
paints, quality adhesives, and other prod- 
ucts of this nature. It employs some 
1500 people in its four plants. 

Our last visit was to the loudspeaker 
plant of Pioneer -another name familiar 
to readers of Aunro. Speakers ranging 
from the small models used in pocket 
transistor radios to 12- and 15 -inch 
models of hi -fi quality were assembled 
here, using as much automation as the 
processes would allow. Again we noted 
the 100 per cent inspection procedures, 
with even the inexpensive tiny models, 
and -in the case of the hi -fi models, 100 
per cent curve -tracing for a complete 
check on performance. In addition to 
loudspeakers. Pioneer also makes tuners, 
amplifiers, receivers, and complete hi -fi 
systems. 

Electronic Industries Association -Japan 

This organization is a composite of 
various types of activities usually cov- 
ered by a number of different organiza- 
tions. It consists of a Board of Directors, 
nine divisions having differing spheres 
of operation, and an Engineering De- 
partment composed of five divisions. 

The nine divisions are : general affairs, 

Anechoic chamber in JMI labs for com- 

plete acoustical tests of loudspeakers. 
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50 girls 50 -count 'em -lined up at en- 
trance of Toko Radio Coil factory to greet 
U.S. press group -typical of the reception 

accorded wherever we visited. 

radio cuunuuuieation equipment, radio 
and TV, electron tubes, parts, electronics 
application devices, research and statis- 
tics, public relations, and foreign. Each 
division has a number of committees, and, 
in many cases, subcommittees. The En- 
gineering Department divisions are : 

radio communication equipment, TV and 
radio, electron tubes, parts, and electron- 
ics application, corresponding roughly 
to the main equipment divisions, and 
handling all the engineering problems 
applicable to the individual main divi- 
sions. The organization is closely knit, 
well staffed, and efficient in over -all op- 
eration. It would appear to combine the 
functions of engineering and trade, thus 
providing an extremely close liaison be- 
tween both aspects of the industry. 

Inspection Standards 

It will have been noted that inspce- 
tion was strongly stressed at each of the 
factories which we visited. Backstopping 
the individual activity in factories is the 
Japan Machinery and Metals Inspection 
Institute, known as JMI, which was es- 
tablished in 1957 when Japan's export 
inspection system was revised and 
enacted as the Export Inspection Law, 
From the outset, JMI has been devoted 
toward preventing the export of goods 
of inferior quality by means of quality 
inspection in accordance with the Export 
Inspections Standards written under the 
law. These standards, however, were not 
originally established for the purpose of 
equally satisfying dealers and consumers 
abroad, nor were they written with full 
coverage in every technical field, but 
only for important products deemed to 
have a great quantitative export poten- 
tial. JMI is a non -profit foundation with 
some 400 employees with its head office 
and laboratories in Tokyo. Its inspection 
and test services are available for any 
interested individual or party desiring 
to be benefited by their use. The en- 
gineering staffs are available for techni- 
cal consultation and product develop- 

ment, interpretation and establishment 
of standards, and for many other proj- 
ects. Services of JMI are available on a 
non -profit basis, and inspection fees, 
costs of tests, certification fees, and so 
on, are based on actual cost incurred in 
providing the services. Since the organi- 
zation was established as a legal entity 
by government funds, and is supported 
basically from the national budget, it is 
actually a quasi -governmental agency 
and as such its actions are officially 
recognized. Because of this, machinery 
and electrical and electronic equipment 
for export is kept at a consistently high 
quality. 

Conclusion 

It is recognized that one cannot be- 
come thoroughly familiar with an in- 
dustry as large as electronics in Japan 
in two weeks, but it is hoped that such a 
birds -eye view may serve to engender a 
high degree of respect for the initiative 
and ability of Japanese engineers and 
manufacturers. While we have not yet 
seen much evidence of a wide variety of 
hi -fi products, particularly with respect 
to appearance and styling, we believe 
that such native ingenuity and the tra- 
ditional art -consciousness of the Japa- 
nese people will result in great improve- 
ments in this direction. Lack of 
familiarity with U.S. trends may be the 
partial cause, for here again a short 
visit to the U.S. can not possibly serve 
to provide a sufficiently wide knowledge 
of this market. 

But we look forward confidently to 
progress in these directions within the 
next year or so, and we fully expect to 
see it. 

The old and the new -the Soroban on 

the table displaced by the slide rule, but 
still handy in case real speed is needed. 
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SM-801 

PAT -30X 

PW-25C 

PT-3 

CHECK YOUR CHOICE 

qAA A A!M'$^ 

SM-Q300B 

PAX -30G 

PW-30C 

PT-6 

The Pioneer Electronic Corporation has been devot- 
ing itself to the improvement of sound for more 
than a quarter of a century. In that time it has 
established a worldwide reputation for audio devices 
wide in variety and high in quality. 
Pioneer's ni -fi products in particular are among the 
world's best. Hi -fi speakers born of long experience, 
high -performance stereo tuners and amplifiers, and 
record players embodying technical knowhow second 
to none are recommended as typical Pioneer quality 
products. And if you prefer anything else in the 
field of sound, "Just leave it to Pioneer." 

S:M-G205 

PAX -25F 

PW-38C 

PL-4 

SM-G204 

PAX-20G 

PM-16B 

CS-20B 

AMPLIFIER: SM -801 90 watts stereo amplifier. SM -Q300B 
40 watts stereo tuner amplifier. SM -G205 32 watts stereo 
tuner amplifier with multiplex circuit. SM -G204 32 watts 
stereo tuner amplifier. LOUD SPEAKER: PAT -30X 12 inch 
3 way. PAX -30G 12 inch 2 way, horn tweeter mounted. 

PAX -25F 10 inch 2 way, horn tweeter mounted. PAX -20G 
8 inch 2 way, horn tweeter mounted. WOOFER: PW -25C 
10 inch. PW -30C 12 inch. PW -38C 15 inch. MID- 
RANGE: PM -16B 6 inch cone type. TWEETER: PT -3. 

PT -6. TURNTABLE SYSTEM: PL -4 3 speed 
hysterisis synchronous motor, 12 inca platter and 
an arm with moving magnet type cartridge. 
SPEAKER SYSTEM: CS -20B 8 inch 2 way, 
Bookshelf type. 

Pl ON [[R 
131 MEER ELECTRUM] C C ['RATION 

5 Otowacho 6- chome, Bunkyo -ku, Tokyo, Japan 

Distributors Canada Irnporthouse of Canada, 2939 Eglinton Ave. E., Scarboro, Ont. 
Singapore & Malaya Hwee Seng & Co.. 259 Beach Road, Singapore 7 
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FROfi I E 
TANDBERG MODEL 64 
TAPE RECORDER 

During the past half dozen years or so, 
Tandberg (of Oslo, Norway) has sent this 
country a succession of tape recorders, 
each new model representing a high degree 
of craftsmanship and a step forward in the 
art of making a compact, high -quality, 
durable tape machine for home use. Despite 
the changeover to stereo, which calls for 
about twice as much tape electronics and 
introduces switching complications, and de- 
spite the addition of a separate playback 
head, which again nearly doubles the tape 
electronics, the Tandberg machine has re- 
mained unpretentiously small while improv- 
ing in quality and ÿersatility. Accordingly, 
Tandberg has won a position of special 
esteem in the home audio market. 

The newest basic stereo tape recorder in 
the Tandberg line is the Model 64, which 
includes a number of new features plus 
subtle improvements in performance com- 
pared with the preceding Model 6. In 
briefest terms, the Tandberg 64 is a com- 
pact (151/4 x 11% x 61/2 in.), light (25 lb.) 
stereo tape recorder of great versatility and 
of thoroughly professional design, con- 
struction, and performance. It lists for ap- 
proximately $500. 

Operating Features 

As stated, the Model 64 is a basic ma- 
chine, meaning that it must be fed into an 
external audio system for playback. Other- 
wise, it has just about everything that the 
audiofan might reasonably desire of a tape 
recorder. For maximum performance, and 
so that one can monitor the tape playback 
as the tape is being recorded, separate ree- 
ord and playback heads are used. The heads 
are quarter -track, and the machine permits 
four -way mono recording as well as two - 
way stereo recording. Tape speeds are 7.5, 
3.75, and 1.875 ips, and the required 
changes in record and playback equaliza- 
tion are automatically made by the speed - 
control knob. A four -position digital 
counter is provided. 

The record -level indicator for each chan- 
nel is a magic -eye tube (EAM86), which 
presents a fluorescent pattern of two bars 
that come together at the center of the 
tube as signal increases. A damping circuit 
is employed to keep signals briefly at their 
peak level and thus enable the human eye 
to follow these peaks. The magic eye cov- 
ers a range of about 20 db and is about 
equally sensitive to all frequencies between 
30 and 20,000 cps. The persons may raise 
their eyebrows at the use of a magic eye 
instead of a VU meter in a tape machine of 
professional quality. But a good defense 
can be made for the magie eye. In a pro- 

fessional studio, the VU meter is generally 
needed to supply an absolute reading of 
playback level in order not to underdrivle or 
overdrive other studio equipment. It is con - 
venient to use the same meter to indicate 
recording level (and perhaps also to check 
bias current). In the home, however, the 

only need is to indicate recording level. 
Here the magic eye serves as well or better 
because, being an electronic device, it Iean 
follow transients with substantial accuracy 
and thus show peak levels, where distortion 
is greatest. The VU meter, being a me- 
chanical device, may lag anywhere from 6 

to 20 db behind transients ; therefore the 

recordist must skillfully judge the actual 
level of transients and accordingly set the 
recording level low enough to avoid signifi- 
cant distortion. 

Each channel has three inputs: 1. micro- 
phone input, presenting an impedance of 
about 5 megohms in order to preserve bass 
response fully when using a crystal or ce- 
ramic microphone; 2. high -level input, pre- 
senting an impedance of 1 megohm; 3. high - 
level multiplex input, which has a 28k -ohm 
impedance. The multiplex input is a new 
feature, replacing what used to be a second 
high -level input. It feeds the incoming sig- 
nal through an LC filter sharply tuned to 
19 ke, resulting in over 30 db attenuation 
at this frequency. Unavoidably, there is 
also some attenuation of audible frequen- 
cies below 19 kc, although not too serious. 
At 10 ke the filter produces about 2 db 

Fig. 1. The Tand- 
berg Model 64. 

loss; at 15 kc, about 5 db. The regular 
and multiplex high -level inputs are effec- 
tively in parallel, thus providing a mixing 
facility. However, when a microphone is in- 
serted into the microphone jack, this cuts 
out the high -level input signals. The high - 
level input jacks are at the back of the 
machine, while the microphone inputs are 
conveniently on top of the tape deck toward 
the front. 

The output jacks are mounted at the 
back. The outputs are cathode follower, 
permitting a long run of cable to the ex- 
ternal audio system. 

Each channel has a separate gain control 
for recording level and playback level - 
four gain controls altogether. The record 
controls are concentrically mounted, as are 
the playback controls. In addition, there 
are 12 internal controls to enable the serv- 
ice technician or knowledgeable operator to 
adjust the machine for maximum perform- 
ance. Two are record -level adjustments to 
assure proper correspondence between the 
input signal and tape distortion. Two are 
playback -level adjustments, to achieve 
equality between the input signal and the 
tape playback signal when making an A -B 
comparison. Two are record -level -indicator 
adjustments, so that the magie eye bars 
will just close when harmonic distortion on 
the tape reaches 3 per cent. Two are bias 
current adjustments. Two are to prevent 
bias current from reaching the record -level 
indicators, so that the indicators will not 
produce a false reading; these controls are 
variable inductors that form part of an LC 
bias trap. One control is to balance the 
pushpull oscillator, thereby minimizing 
bias- current distortion and resultant noise 
in recording. The last is a variable capaci- 
tor to keep the tape oscillator at constant 
frequency by compensating for the varia- 
tion in load on the oscillator when two 
channels are recording rather than one. The 
purpose and number of these controls is 
indicative of the care lavished on the Tand- 
berg 64 by its designers. 

Electrical modes of operation are mainly 
governed by four pushbuttons (a fifth but- 
ton, located amidst the others, starts and 
stops the transport in the record and play- 
back modes) : record Track A, record Track 
B, play Track A, and play Track B. Under- 
lying this seemingly simple arrangement 
is a good deal of sophistication, because 
what any one button does depends upon 
the position of the other buttons. 
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THE 

BREAKTHROUGH 
CONTINUES: 

C -60's are in use by 

Coast -to -Coast T.V. 

and Radio Networks, 

Personalities, Record- 

ing Stars and Studios, 

CONDENSER 

MICROPHONE 

IJIJ/ 

C 60 shown actual size 

Acoustic Research 

Groups, Consultants, 

Ornithologists, Know- 

ing Amateurs and Qual- 

ity Sound Contractors 

reversing the trend toward higher prices, and offering: 

PERFORMANCE 

No Peaks from 20 to 30,000 cycles. Like all AKG microphones, C 60 is smooth over its full range. 

No Overload in today's close -miking techniques. C 60's circuitry and sturdy housing accept high levels 
cleanly,. without need of internal shunting. 

No Instability with the field -proven omni and cardioid capsules, which perform consistently in recording 
environments. 

MOBILITY 

Transistorized B 60 Power Pack makes the C 60 independent of AC mains. Many hours of remote service 
without trailing power lines, from a single recharging at any 110 /145VAC outlet. C 60 is four inches long, 
2 ounces light including internal electronics. The DC Power Supply is miniaturized for use on shoulder 
strap or as a plug -in stand element. 

ECONOMY 

C 60 with choice of instantly- interchangeable capsules (C 26 omnidirectional or C 28 cardioid), with B 60 
Power Pack or N 60 EA AC Power Supply, and all necessary cables - only $259.50. 

Field- Proven Accessories include: long -arm bamboo fishpole FP 3 - efficient windscreen W 60 - rack - 
mounting AC Power Supply N 60 R4 to power four C 60's - a variety of stands and long cables - and a 

voltage- calibrating head. 

ELECTRONIC APPLICATIONS, Inc. 
80 DANBURY ROAD, WILTON, CONN. 
Phone: NYC, CYpress 5 -1207, Wilton, POrter 2 -5537 
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TRACK A 

PLAYBACK 
HEAD 

SIGNAL.] 

EXTERNAL 
CABLE 

TRACK A 
PLAYBACK 
AMPLIFIER 

CHANNEL A 
INPUT 

SIGNAL 2-BP. CHANNEL B 

INPUT 

CHANNEL A 
OUTPUT 

CHANNEL B 

OUTPUT HEADPHONES OR EXTERNAL AUDI 
SYSTEM (FOR MONITORING) 

SIGNALS 1 AND 2 

TRACK B 

RECORD 
AMPLIFIER 

TRACK B 

RECORD HEAD 

Fig. 2. Sound -on -sound recording with the Model 64. 

With both record buttons down, Channel 
A input is recorded on Track A; Channel 
B input on Track B. But with only one 
record button down, both inputs are re- 
corded on one track ; thus if record button 
A is down, inputs A and B are mixed and 
recorded on Track A. This makes sound -on- 
sound recording feasible, on which we shall 
have more to say. 

With both play buttons down, the Track 
A signal goes to the Channel A output; the 
Track B signal to the Channel B output. 
But with only one play button down, one 
signal goes to both outputs; thus if play 
button A is down, the Track A signal goes 
to both the Channel A and B outputs. 
Hence a mono signal can be fed to both 
outputs. 

With both play buttons up, the outputs 
are connected to the incoming signal. With 
both play buttons down, the outputs are 
connected to the tape playback signal. This 
permits A -B comparison during recording. 
Or, with both play buttons up and both 
record buttons up, the Tandberg can be 
used simply as a voltage amplifier for what- 
ever purpose one desires; for example, to 
preamplify a microphone signal. 

Altogether, through suitable positioning 
of the record and play buttons, each output 
jack may be connected to any of four sig- 
nals: input signal A or B; output signal 
A or B. The only thing the reviewer found 
the Tandberg unable to do was combine the 
Track A and Track B playback signals, 
which might be desired if feeding stereo 
signals into a mono playback system. 

Electrical operation is further controlled 
by a three -position sound -on -sound switch 
concentrically mounted under the playback 
gain controls. In the "A -B" switch posi- 
tion, operation is as previously described. 
In the "Normal" position, the A -B test is 
obviated; that is, the outputs can no 
longer be connected to the input signals. 
This prevents the feedback and resultant 
howl that can occur in some audio systems 
where a continuous electrical path exists 
between the tape input jack and tape 
output jack. The third position is for 
sound -on -sound recording. This is mus - 
trated in Fig. 2, which takes us to the 
moment when it is desired to transfer 
Signal 1 from Track A to Track B and 
simultaneously record Signal 2 on Track 
B. The switch is moved to the "S -on -S" 
position, the operator connects an external 
cable between the output and input of 
Channel A, and he depresses the Track B 
record button and Track A play button. 
Thus Signal 1 is played back from Track 
A and recorded on Track B; simultane- 
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ously, Signal 2 is also recorded on Track 
B. Signals 1 and 2 combined are 'moni- 
tored by the recordist via headphones or 
an external audio system connected to the 
Channel B output. 

Mechanical operation is controlled by an 
operating lever -a joystick, as it is some- 
times called -that moves in a "plus" figura- 
tion. Pushing the lever to the right or left 
rapidly winds or rewinds the tape.Push- 
ing it up frees the turntables from their 
brakes to facilitate threading the reels 
(formerly the lever moved in a "T" father 
than "plus" slot, and it was clue sy to 
thread the tape because the reels were diffi- 
cult to turn by hand against the brakes). 
Moving the lever down completes a linkage 
between the drive motor and the capstan, 
preparatory to recording or playing the 
tape. Now the capstan turns, but the pres- 
sure roller is kept a fraction of an inch 
from the capstan. To bring the roller 
against the capstan and thereby drive the 
tape, it is necessary to depress the 'start - 
stop button. This is in the nature of a 
"pause" device because it enables the re- 
cordist to halt the tape temporarily without 
changing the operating mode. 

There is a safety interlock between the 
record buttons and the operating lever to 
prevent accidentally setting the machine 
in the record mode and erasing a valued 
tape, or accidentally disengaging the ma- 
chine from the record mode. The record 
buttons can be depressed only whedii the 
operating level is in neutral. To lock these 
buttons down, the lever must be moved 
down. The record buttons are released only 
when the lever is returned to neutral (the 
middle of the "plus "). The playback elec- 
tronics are actuated only when the lever 
is down. This prevents ultrasonic, fre- 
quencies that may be developed during 
rapid winding or rewinding from reaching 
the external audio system and possibly in- 
juring the speaker; these frequencies can 
attain considerable magnitude. 

One of the valuable new features is an 
automatic stop that halts the transport if 
the tape runs out or breaks. When the tape 
is inserted in the loading slot, the tape 
nudges aside a wire finger connected to a 
sensitive microswitch, which permiti the 
transport to operate. In the absence of tape 
tension -that is, when the tape breaks or 
runs out -the finger returns to its original 
position and the microswitch halts the 
transport. The device is simple, effective, 
conducive to peace of mind if the machine 
is left alone, and much more convenient 
than the former method of automatically 
stopping the transport; the latter required 

metal foil to be spliced onto the tape ends, 
and was of no help if the tape broke 
rather than ran out. 

Another innovation prevents the tape 
from creeping when the transport is in 
the pause mode. A rubber bumper presses 
the tape fast against the playback head. 
The bumper is released when the start - 
stop button is released. 

Performance 

At 7.5 ips the Tandberg 64 on the whole 
adheres very well to NAB equalization, as 
measured by playing Ampex test tape 
31321 -01. Only at 50 cps, where bass was 
slightly excessive, did playback equaliza- 
tion stray significantly from the NAB 
standard, which permits response relative 
to 1000 cps to be up 1 db between 50 and 
15,000 cps; down 1 db between 100 and 
7500 cps; down 2 db at 80 cps, 3 db at 
60 cps; and 4 db at 50 cps; and down 2 
db at 9500 cps, 3 db at 12,000 cps, and 4 
db at 15,000 cps. Following is the meas- 
ured playback response; although the Am- 
pex tape uses 700 cps as a reference, the 
following data have been converted so that 
1000 cps is the 0 -db reference. 

Frequency 
Left 

Channel 
Right 

Channel 

15,000 cps - 2.25 db - 2.75 db 
12,000 - L75 - 2.75 
10,000 - 0.75 - 2.25 

7500 0.25 -1.25 
5000 0.75 - 0.25 
2500 0.25 0.00 
1000 0.00 0.00 
500 0.25 0.50 
250 0.25 0.75 
100 - 0.25 1.00 

50 2.75 4.25 

Record -playback response at 7.5 ips was 
exceptionally smooth between 50 and 15,- 
000 cycles, without significant emphasis 
at 50 cps: 

Frequency 
Left 

Channel 
Right 

Channel 

20,000 cps - 7.00 db - 8.00 db 
15,000 - 2.00 - 2.00 
12,000 -1.50 -1.50 
10,000 -1.50 -1.50 

7500 -1.50 -1.50 
5000 -1.50 -1.25 
2500 -1.50 -0.50 
1000 0.00 0.00 

500 1.00 0.75 
250 1.00 0.50 
100 -1.50 -1.00 

70 -1.00 -0.50 
50 0.00 1.00 
30 - 5.00 - 3.00 

Good record -playback response was main- 
tained to 7500 cps at 3.75 ips, and to 4000 
cps at 1.875 ips. Other tape recorders 
sometimes maintain response to consider- 
ably higher frequencies at these reduced 
speeds, but usually at the cost of a notice- 
able treble peak. In the case of the Tand- 
berg, smoothness of response is apparently 
favored over extended response. Follow- 
ing are the measured results at 3.75 ips: 

Frequency 
Left 

Channel 
Right 

Channel 

10,000 cps - 6.50 db - 7.00 db 
7500 - 2.50 -1.50 
5000 - 0.50 0.50 
2500 0.50 0.50 
1000 0.00 0.00 
500 0.50 0.25 
250 1.00 0.50 
100 0.50 - 0.25 

50 - 3.50 - 3.50 

AUDIO MARCH, 1963 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


A 

ANIL 

C ô ROK 
the mark of 

excellence 

STEREODYNE II CARTRIDGE 
Here is a cartridge which is easy on your ears and easy 
on your records. Uniform, wide- range, balanced re- 
sponse and high stylus compliance are coupled with ex- 
ceptional tracking ability in :he STEREODYNE. A 
triple- balanced push -pull magnetic circuit maintains ac- 
curate phase relationships at all frequencies, eliminates 
hum pickup, and cancels out distortion. The unique 
ISODYNE inertially balanced arm design equalizes the 
forces on both sides of the record groove without 
pulleys, springs, or weights; resists external jars; coun- 
teracts the natural tendency of the arm to pull to the cen- 
ter of the record. The result is the cleanest, clearest sound 
this side of the live performance: no "instrument wan- 
der"; smooth, sputter -free treue; solid, conscious bass. 
SD -II cartridge $29.95 TA -12 ma and cartridge $49.95 

1 

AM -FM -SW PORTABLE RADIO 
The perfectionist", portable: demonstrably superior 
engineering, construction, and performance. Longer life 
from its 6 standard flashlight batteries is assured by a 
clever, efficient circuit which gives greater sensitivity 
and higher power output with crystal- clear, natural, 
room- filling sound. Quality reproduction of the full FM 
and AM bands, plus shortwave coverage of 2.5 to 16 
MC on a long slide-1111e dial; flywheel tuning; one watt 
output; 5" x 7" speaker; separate tone ccntrpis; tuning 
meter and battery indicator; in a smartly styled black, 
grey and chrome case weighing less than 8 pounds. It 
can be used as a hi -fi component tuner; a folding auto 
mounting bracket is available, and a standard auto 
antenna fits the external aerial jack. 
DYNACO -B &O portable transistor radio $149.95 

BROADCAST QUALITY MICROPHONES 
Professional microphones at a price to delight the serious amateur and the budget- minced studio. Wide, ultra - 
smooth response with a perfect figure 8 pattern and uni- 
form polar pickup for precise source localization and true 
"curtain of sound" reproduction. The model 50 and 53 
mono mikes, plus the SS -1, simplify stereo recording and 
give effective 10 foot separation. The uniquely flexible 
model 200 is suitable for MS or conventional stereo, with 
adjustable separation in a single in -line housing, or for 
mono. Al: include a switch for normal, close -talk and 
muting, a stand adaptor, 20 feet of cable and ball -swivel 
mounting. Matching transformers are available. Hear 
what a dramatic improvement a fine microphone makes 
in your own recordings. S.5 -1, Stereo Spacer $14.95 

Model 200, $149.95 Model 50, $59.95 Model 53 $69.95 

U 

3912 POWELTON AVENUE 
PHILADELPHIA 4, PENNA. Bó 

BY APPOINTMENT TO 
THE ROYAL DANISH COURT 
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Following are the results at 1.875 ips: 
Left Eight 

Frequency Channel Channel 

5000 eps 7.00 db 7.00 db 
4000 3.50 4.00 
2500 1.00 1.00 
1000 0.00 0.00 

500 1.00 0.75 
250 2.00 1.00 
100 1.00 0.00 

50 0.50 1.00 

Record -playback response was also 
checked by a listening test. A phono dise 
was simultaneously recorded and played 
back, and the tape playback was com- 
pared with the original signal. Participat- 
ing in this A -B test was a musician who 
spends a good part of his time editing 
tape on professional equipment. At 7.5 ips 
neither he nor the reviewer could dis- 
tinguish the tape from the original. At 
3.75 ips, the two could be barely dis- 
tinguished. The reviewer made his dif- 
ferentiation largely on the basis of slightly 
higher background noise when the tape 
was played. The musician noticed some 
"constriction" of the sound but described 
it as very slight. At 1.875 ips there was 
an obvious difference between the original 
and the tape, but still small enough to 
render this speed useful for such purposes 
as background music, dictation, party fun, 
and so on. 

On each channel, the signal -to -noise 
ratio measured an exceptional 57 db at 
7.5 ips, based on a 400 -cps note recorded 
at maximum level (magic eye barely 
closed). At this level, harmonic distortion 
measured 2.2 per cent on the left channel 
and 2.4 per cent on the right channel. 
Inasmuch as S/N is usually based on 3 

per cent harmonic distortion (for home 
tape machines), it is probably more cor- 
rect to say that the Model 64's ratio is 
about 58 db. At 3.75 ips and 1.875 ips, the 
ratios were about 55 db and 53 db on each 
channel. These measurements conformed 
to the NAB standard so as to include all 
forms of noise: playback noise, noise pro- 
duced in recording, and remanent signal due 
to inadequate erasure. The procedure was 
to record a 400 -cps signal at maximum 
level, rewind, play back, and measure the 
signal; then rewind, record again but with- 
out signal input (thus erasing the tape), 
rewind, play back, and measure the noise. 
The highly effective erasure, it may be 
noted, is due to another new feature, 
which is the use of an erase head with a 
ferrite metal core. The manufacturer 
claims that this makes for 15 to 20 db 
stronger erasure than previously. 

Motion was tested by recording and play- 
ing a 3000 -cps tone. The musician partici- 
pated in this test too. At 7.5 ips, motion 
was truly excellent, a very steady replica 
of the original. The musician described the 
motion fully as good as that of profes- 
sional studio equipment operating at 15 
ips. At 3.75 ips, some wavering or pusling 
was evident, but on a relative basis could 
still be described as quite good. Motion 
at 1.875 ips was fair. 

Recording four tracks of mono can be 
satisfactory only if there is extremely 
little crosstalk between channels ; that is, 
between the two sections of each head 
and between the two sets of electronics. 
The Tandberg 64 does very well in this 
respect. Its specifications claim at least 
60 db separation at 400 cps, and 30 db at 
50 eps. Crosstalk was unmeasurable at 400 
eps, and at 50 cps it measured 45 db of 
separation rather than the 30 db claimed 
by the manufacturer. On listening to pro- 
gram material, no crosstalk was discernible. 

Tape speed was very accurate. This ap- 

54 

pears due to use of a constant -speed hys- 
teresis motor and to accurate machining 
of parts. Professional standards call for 
speed accuracy of 0.2 per cent. P_aying 
Dubbings test tape D -110, which provides 
beeps covering a 10- minute interval, the 
Tandberg ran about 1 second slow during 
this period -an error slightly under 0.2 
per cent. 

Tape is handled well. A 1200 -foot reel 
can be wound or rewound in slightly under 
90 seconds, which is about par for home 
machines. When rapidly winding or rewind- 
ing, the mechanism can be stopped sud- 
denly without throwing loops. One can 
shuttle immediately between rapid for- 
ward and reverse without breaking, stress- 
ing, or spilling the tape. The only danger 
of tape breakage is in case of power 
failure while the tape is in rapid motion. 

Construction 

The design is highly sophisticated in its 
attention to and execution of details. 
Nevertheless, like most well -made products, 
the Tandberg transport is relatively Simple 
in its fundamental aspects. Attached to 
the motor shaft is a pulley with two 
grooves and three tracks of differing di- 
ameter. The grooves are for rubber belts 
that drive the supply and takeup turn- 
tables. Each turntable has a shaft on which 
a pulley disc revolves freely. The pulley 
is driven by one of the rubber belts that 
go to the motor pulley. When the ulley 
disc is pushed up the turntable shaft fric- 
tion between two felt surfaces causes the 
turntable to move with the pulley disc. A 
rubber idler wheel, riding against one of 
the three tracks of the motor pulley, en- 
gages a large weighted flywheel whose 
shaft is the capstan. To change spee , the 
idler wheel is shifted from one pulley track 
to another track of different diamet r. 

Considering the inevitable complex ty of 
a unit incorporating a tape transport, 
stereo electronics, and elaborate switching 
facilities, the below -chassis area has a 
remarkably uncluttered and well -organized 
appearance. To one side, in a shielded 
compartment, is the majority of the tape 
electronics, kept compact with the aid of 
printed circuit boards. In a separate sec- 
tion outside the cage, to avoid interfering 
with the rest of the electronics, is the tape 
oscillator circuitry on a printed board. 
Off in a corner, to avoid hum problems, 
is the power transformer. There is plenty 
of open space. The careful layout should 
facilitate servicing. 

All components are of excellent grade. It 
has already been mentioned that al hys- 
teresis- synchronous motor is used ; the 

unit bears the well -known Papst name. 
The power transformer appears very 
heavily shielded to minimize hum prob- 
lems. Liberal use is made of high -quality 
capacitors and resistors, such as metalized 
capacitors, oil paper capacitors, deposited 
carbon resistors, carbon -film resistors, 
wire -wound resistors, and so on. Tubes 
and their shields are carefully shock - 
mounted. All tubes but the oscillator and 
magic eyes are d.c. operated. It is evident 
that nothing has been spared to make the 
Tandberg 64 a top notch performer. C -17 

PICKERING U38 -AT AND 
U38 -ATG STEREO CARTRIDGES 
WITH "SAFE V- GUARD" STYLI! 

In recent months there has been a con- 
siderable amount of emphasis placed on 
anti -scratch devices for record changers. 
In general the idea seems to be that when 
the stylus force exceeds a certain maximum, 
the stylus is withdrawn from the record 
and a "scratch- free" surface contacts it in- 

stead. In essence, this is the type of prod- 
uct encompassed by the Pickering "Safe 
V- Guard." Of course, in the particular con- 
figuration shown in the photograph, these 
advanced model 1138 -AT cartridges are 
mounted in a plug -in head designed specifi- 
cally for the Garrard Type A and AT6. We 
should make it clear, however, that the 
basic body configuration of the cartridge 
is the same as the standard 1J38 -AT which 
fits any one of that new breed called auto - 
matie turntables. 

Frankly, in considering this new safety 
feature, we are rather surprised at first 
that so much effort has been expended for 
a device to work with an automatic record 
changer. It seemed to us that changer 
mechanisms have been perfected to such a 
degree that the danger of an arm scooting 
across a record uncontrolled is nil. On the 

Pickering U38 -ATG in shell for Garrard 
automatic turntables. 

other hand, on second thought, it is quite 
true that random and unexpected mechan- 
ical shocks are just as liable to happen to 
changers as anything else, and that some 
such circumstances might cause the stylus 
to scoot. In other words, this development 
is a safety device which is valuable -if we 
do not have to pay for it with loss of 
quality in performance. Happily, we can 
report that the new 1138 -AT offers im- 
proved performance as well as safety. 

Performance 
The new 1138 cartridge comes in two 

versions, the AT and the ATG. The AT 
version is intended for use in changers 
which require a tracking force of better 
than three grams or so in order to function 
well in all aspects. The stylus is designed 
to retract into the soft -plastic V -Guard at 
slightly over six grams. The ATG, on the 
other hand, is designed to retract just 
slightly over three grams (the one we 
tested retreated in the neighborhood of 
four grams). Obviously, and we emphasize 
this point, your changer must be able to 
function well at lower tracking forces in 
order to use the ATG version. 

We tested the ATG version and found 
performance optimum at just over two 
grams in an automatic changer. In general, 
the performance was essentially the same 
as the standard 1138 -AT cartridge which 
we reported on previously except at the 
bottom end. The new U38 -ATG has a no- 
ticeably improved low- frequency response - 
smoother and richer. We were impressed. 
We do recommend this new Pickering car- 
tridge for use with automatic turntables. As 
we noted before it is presently available 
only in the plug -in heads for Garrard Type 
A and AT6, but the cartridge should fit 
any automatic turntable. For Garrard own- 
ers it's easy; just get the premounted car- 
tridge which operates best with your ma- 
chine and plug it in. For owners of other 
brands of automatic turntables, ask your 
dealer when it will be available. 1-18 
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o 
QDGEWTIE "SPACE -PERSPECTIVE" 

FOR STEREO HEADPHONE LISTENING 
Jensen's exclusive SPACE -PERSPECTIVE network makes it possible for the first time to eliminate the "closed ears" 
effect of ordinary stereo headphone listening, in which the sounds appear to come only from the left and right, and 
accurately presents the "open ears" sensations of normal stereo speaker listening in a room, in which the performance 
is out -in -front as intended with true directional effects. It accomplishes this by accurately shaping the frequency charac- 
teristics and time delay of the signals sent to the individual phones so that they correctly portray the sound "build -up" 
and "shadowing" at the ears due to the obstacle effect of the human head as acoustic waves from the source flow 
around it. This breakthrough is due to an ingenious circuit development by Bauer of CBS Laboratories, employing 
the analogue computer, and is based on the acoustic measurements on the human head by Wiener, then at the 
Psychoacoustic Laboratory, Harvard University. 

t î 

Ordinary stereo headphone listening confines the left channel sound to the left ear, the right channel sound to the right ear. You have 
the Impression you are in the midst of the musicians, who are partitioned to the left and right of you. 

In 'open ears" stereo speaker listening, sound from the left speaker reaches the left ear, and also the right ear a little later in time. The sound pressure at the left ear rises, while that at the right ear falls, due to acoustic "shadow" as the audio frequency is increased. The corresponding thing happens for sound from the right speaker. 

3 
Bauer at CBS Laboratories visualized an inspired answer to the problem -a left- right, right -left "cross- feed" electrical network that would 
accurately simulate the "open ears" acoustical situation. Note the resemblance of the electrical paths of 3 to the acoustic paths of 2. 

PRESENT STEREO LISTENING 

WITH HEADPHONES 

AMPLIFIERS RIGHT 

LEFT 'TM' RIGHT 
EAR EAR 

LISTENER WITH STEREO HEADPHONES 

Bauer's circuit is complex, as would be expected since frequency characteristics and time delay must be precisely shaped. Resistance 
networks and potentiometer or volume control "blending" circuits cannot do this. 

Here is the performance of the Jensen SPACE- PERSPECTIVE network compared with Wiener's acoustic data. Note how accurately the 
network produces the desired acoustic result at the eats. (The data is shown only over the frequency range important to stereophonic 
directional location; HS -1 'phones and network transmit the full frequency range.) 

*T. M. Jensen Mfg. Co. CC -1 and CFN -1 Licensed by CBS Laboratories Div., Columbia Broadcasting System, Inc. 

NORMAL STEREO LISTENING 

IN ROOM WITH SPEAKERS 

Write for Catalog 165 -H 

JENSEN 

anneal "SPACE- PERSPECTIVE" 

STEREO LISTENING WITH HEADPHONES 

LEFT AMPLIFIERS RIGHT 

"SPACE-PERSPECTIVE" 
NETWORK 

RL 

LEFT EAR 

r 
tlIOWp 

RIGHT EAR 

LISTENER WITH STEREO HEADPHONES 
and 

jen,rn "SPACE- PERSPECTIVE" 

-ro LEFT 
AMPLIFIER 

TO RIGHT 
AMPLIFIER 

NEAR 
EAR MN 

MI / 
SOLID LIVES- TRANSMISSION 
CHARACTERISTICS OF "SPACE 
PERSPECTIVE' NETWORK 
DOTTED LINES- WIENER 
DIFFRACTION DATA 

FAR'. 
EAR 

6 
100 ROO ROO 

FREQUENCY 'K 
OK 

The JENSEN CC -1 STEREO HEADPHONE CONTROL CENTER places at 
your fingertips complete controls for personal or professional stereo headphone 
listening ... plus the exclusive advantage of Jensen's new SPACE- PERSPEC- 
TIVE. Styled in an oiled walnut case, this attractive and compact unit can be 
conveniently located wherever you choose to listen; hang it on the wall if you 
wish. Controls allow you to adjust volume; adjust balance to suit the music and 
the best hearing conditions for you; select left or right channels or have stereo 
with choice of left -right reversal; switch from mono to stereo or stereo with 
SPACE -PERSPECTIVE; switch speaker system on or off. 'Phone jacks for two. 
Requires as little as 10 watts per channel (20 watt stereo rating) capacity. May 
be used with one or two 4 to 8 -ohm nominal impedance dynamic headphones. 
Jensen HS -1 'phones are recommended for best results. $39.75 

Model CFN -1 SPACE -PERSPECTIVE CROSS -FEED NETWORK only is 
available for incorporation into your system at lowest cost. It provides the full 
cross -feed characteristics to simulate speaker listening but without the con- 
trols of the CC -1. Consists of network, 'phone jack and terminals for exten- 
sion phones. Small enclosure can be mounted wherever you choose. $19.50 

JENSEN MANUFACTURING COMPANY /DIVISION OF THE MUTER COMPANY /6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS 
Canada: Radio Speakers of Canada, Ltd., Toronto - Argentina: UCOA, S.A., Buenos Aires Mexico: Fapartel, S.A., Naucalpan, Mex. 
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RECORD REVUE 
Edward Tatnall Canby 

STRINGS 
Dvorak: Complete String Quartets. Vol. 1, 
Kohon Quartet. 

Vox Box SVBX 349 (3) stereo 
There's more than meets the eye here. This 

is not only a new recording but the quartets 
are very largely "new" too -some of them 
have never been heard in the U. S. though 
Dvorak was a celebrated resident for awhile 
and his Quartet Opus 96, the "American," 
was composed here. There are altogether four- 
teen quartets, dating from 1862 through 1895, 
and all, including a number of unpublished 
works, will be heard in the three volumes of 
this series. In Volume 1 are five, from 1874 
through 1881, the middle period, at least three 
of which have not ever been heard here, nor 
recorded before. 

It is lovely stuff, this Dvorak, warmly 
Romantic, lyric, rich, emotional, the writing 
beautifully idiomatic for the quartet medium. 
Perhaps a bit long -winded in a thoroughly 
honest way -for Dvorak, near to the German 
school, was no German at all but a pure Bo- 
hemian- Czech -and there is not in his work 
(as in that of Brahms, his great model) the 
German urge towards epic structure and 
economy. 

The Kohon Quartet, associated with New 
York University, shows itself immediately 
sympathetic to the music, which is ever so 
clearly this group's meat. The enthusiasm of 
a chamber music "first" shows, too, in the un- 
usually expressive performance. These men 
are playing not only for the mikes (and a 
New York concert series) but for their quartet 
colleagues who have for so long neglected this 
mine of performing material. 

A curious recording. The mikes place the 
two violins almost "in" the left speaker, 
close -up, the viola and cello near the right 
speaker, all in a good over -all liveness. The 
left channel seems louder and brighter ; the 
cello and viola, on the right, are somewhat 
muffled and weak. Nevertheless, this close -up 
positioning allows for some interesting use of 
speaker placement. Following a picture in the 
booklet, I even tried placing myself between 
the two speakers, set towards each other about 
six feet apart. Sounded fine -I was "inside" 
the quartet. On wide -spaced speaker systems, 
the four instruments will tend to crowd to 
the sides, two at each speaker, but on most 
home stereo phonos with close- spaced speakers 
the effect should be excellent. (Maybe that 
was the idea.) 

Mozart, The "Haydn" Quartets. Juillard 
Quartet. 

Epic BSC 143(3) stereo 
(mono: SC 6043) 

Columbia -Epic has acquired another of RCA 
Victor's properties in the Juillard Quartet, 
here making a debut as a younger corporate 
alternative to Columbia's Budapest Quartet, 
covering similar musical ground. The Buda - 
pests for many years have made these superb 
Mozart quartets their specialty, along with 
the Beethoven works. 

Yes, the Juillard, founded as recently as 
1946 (the Budapest goes much further back), 
is one of the leading groups in the world. It 
is, moreover, a rather typical New York en- 

* 780 Greenwich St., New York 14, N. Y. 
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FORTY -FIVE 
Tchaikovsky: Sleeping Beauty Ballet 
Suite: Swan Lake Ballet Suite. 
Rome Opera Orch., Goehr. 

Quarante -Cinq 45005 stereo 45 

Take this as a sample of the new ex- 
periment in 45 rpm if you want a good 
one. It's a glittering, solid performance 
of Tchaikowsky, complete with immense 
bass drum and a one -two sort of huge 
liveness (some species of wall bounce) 
that would add up to impressiveness P at 
any turntable speed. A very fair test of 
the virtues of 45. 

First, I deliberately avoided tim)ng 
these records, but simply played them 
like so many standard LPs. I decidedly 
did not notice any shortness of play. In 
fact, I found myself expecting the end a 
good deal sooner than it arrived. Thoe gh 
33 rpm does allow a longer play at the 
extreme expansion of an LP side, the 
plain fact is that most LPs today are 
far shorter than the maximum, with 
grooves spread 'way out to look longer 
than they are. I'm not complaining on 
that score. One does not buy music by 
the minute and the second. Today's 
shorter LPs are much preferable to (End 
generally cheaper than) the very long 
LPs put out in the early years of long - 
play. 

It is my distinct impression, then, that 
for the present average side- length, 45 is 
interchangeable with 33. Maybe not for 
long symphonies and the like. But for 
most other material -for most records - 
45 would do fine. 

Second, the cutting advantages of 45 
are negligible at the outside of the disc, 
but very considerable near the inside. I 
was astonished to see the needle travel 
almost up to the center label in "Swan 
Lake" without a noticeable trace of in- 
creased distortion. The problem of loud 
music in the inside grooves is clearly 
reduced, quality over -all is decidedly 
more uniform. Given the right musical 
"parcel," 45 can be a real help. Good 
quality is more evenly distributed than 
in a corresponding length of 33 playing 
time. 

Third, there are minor disadvantages. 
These Quarante -Cinqs show a few ex- 
amples of slight groove echo -though not 
as prominently as I've heard the same 
on some major LP labels at 33. This is 
presumably from cutting the grooves 
fairly close. A more practical disadvan- 
tage, for me, was the silliest one of all - 
invariably I start these discs at 33, then 
wonder why the sound so odd. And, 
also invariably, the next time I play a 
standard LP it comes out 45. Shouldn't 
really hold this against the system. 

semble, with the characteristically intense, 
driving playing that seems to grow uncon- 
sciously upon those who live long in the 
fiercely competitive musical life of out big 
city. It has New York showmanship and 
drama, New York perfection of technique and 

New York versatility -it can, as so often must 
he the case, "play anything." 

It can play Mozart, too, but not with pro- 
fundity. Mozart, here, has splendid force, en- 
semble, expressiveness ; but it is somehow a 
relatively superficial forcefulness, missing the 
limpid depths of simplicity, overlooking tell- 
ing points that the Budapest discovered dec- 
ades ago, playing with a too -Romantic fervor 
and a too -intensive vibrato. I can see why 
many audiences are deeply impressed. But for 
all the forcefulness, Mozart himself is not 
really well projected. 

BIG STUFF 
Sibelius: Symphony No. 1(1899). 
Phila. Orch., Ormandy. 

Columbia MS 6395 stereo 

Eugene Ormandy is famed for his skill - 
and his orchestra's -at "playing anything," 
with finesse and polish, if not always with 
profundity. But here, though, is a composer 
for whom Ormandy clearly has a real per- 
sonal affinity and affection. He was a friend 
of Sibelius over the years, even took the en- 
tire "Philly" orchestra to visit him shortly 
before his death. And so we have a superb 
performance of the first of the seven Sibelius 
symphonies, the one which is least heard. 

I was really impressed by this work, after 
so long a Sibelius silence. (He's pretty passe 
these days.) The old man really was a com- 
manding figure in the musical language of the 
orchestra. His fault, if it was that, seems 
merely to have written "Germanized" music 
in an essentially Latin manner, i.e. without 
the great architectural structure expected of 
all successors to Beethoven. Sibelius is epi- 
sodic -but strongly so ! A splendid record, 
this one. Listen and learn a lot about turn -of- 
the- century music. 

Schubert: Piano Sonata in A Major, Op. 
Posth. Mozart: Rondo in A Minor K 511. 
Charles Rosen, piano. 

Epic BC 1255 stereo 

Charles Rosen is no high -flying Horowitz 
nor yet a sensational Serkin. Not even a cli- 
mactic Cliburn. (All Columbia artists, if I 
remember.) But Columbia's side -kick, Epic, 
nevertheless has one of the finest and most 
musical pianists in the business here. I'd say 
that his Schubert was near the ultimate top - 
but then, his other recordings might rate simi- 
larly. 

Schubert's long, complex last piano sonatas 
are the bane of most pianists' existence be- 
cause of their toilsome finger demands -end- 
less repeated accompaniment figures that 
quickly become monotonous in the wrong 
hands -and even more because of their enor- 
mous demands on the musical intelligence, 
their huge emotional sweep and size, on a 
close par with the music of the last great 
Symphony in C Major of the same period. 
Very few pianists really encompass these big 
works. Even fewer understand the extraordi- 
nary harmonies, easy enough to play but pro- 
foundly involved for the ear. 

Rosen does all, to perfection. Not a nuance 
is missed. And not a bit of the big shape is 
lost, either. This record, with its poignant 
Mozart dividend, is a treasure -piece for any- 
one who has "discovered" Schubert. 2E 
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AUD/0 "f 
FIDELITY 
THE HIGHEST STANDARD IN HIGH FIDELITY 

NEW RELEASES! 
NOW AVAILABLE AT YOUR RECORD SHOP 

Audio Fidelity's List Prices: 
STEREO: $5.95 (DFS, AFSD) 
MONO: $4.98 (DFM, AFLP) 

For your FREE catalogs of 
records and tapes, write: 

AUDIO FIDELITY INC. 
770 Eleventh Ave., New York 19, N.Y. 

PARIS WITH LOVE 

JO BASILE, his Accordion & 

Orch. - Back again in his native 
element weaves his magical spell 

with : Autumn Leaves, Mon 
Coeur, Petite Fleur, Conversa- 
tion, Docks Of The Seine, Speak 

To Me Of Love, others. 

AFLP 1938 /AFSD 5938 

CYA (N)"Enterprise" 
SOUND EFFECTS 

THE FASCINATING OPERA- 
TIONS ABOARD AMERICA'S 
FIRST NUCLEAR POWERED AIR- 

CRAFT CARRIER! 
Aircraft launchings and landings of bombers, 

fighters, reconnaissance and transportplanes. 
Suspenseful emergency landing. Engine 

room sounds and deck operations. 

DFM 3014 /DFS 7014 

Sound Effects, Vol.4 

ANOTHER EXCELLENT ADDITION 
TO AUDIO FIDELITY'S OUT- 

STANDING SOUND SERIES. 

Submarine maneuvers aboard the USS 

Cubera: torpedo launch, living alarm, 
close hatches, up periscope, ventilator 
blowers, genera: quarters. Gymnasium 
sounds: punching bags, skipping rope, 
sparring. Also: crickets, rock slide, rat- 
tlesnake, many more. 

DFM 3015 /DFS 7015 

NOW ON 

DAUNTLESS 
a division of Audio Fidelity Records 

new talent... 
new look... 

new sound!! 
HOW LOW CAN 

YOU GO? 
ROZ CRONEY, Queen of the Limbo - 
The final note on the Limbo is under- 
scored by this inspirational perform- 
ance. Includes: BAGPIPE LIMBO, 
LIMBO LIKE ME, DOGGIE IN THE 
WINDOW LIMBO, LOOP -DE -LOOP 
LIMBO, KA -CHINK LIMBO, WHAT 
MAKES THE LIMBO ROCK? HOW LOW 

CAN YOU GO? ETC. 
DM 4309/DS 6309 

Somewhere 
In The Night 

TERI THORNTON ... "the great 
new jazz singer of our time. Rich, 
vibrant voice, sensitive and alert to 

the subtleties of a lyric." 
Beautiful title song set to the theme 
of the TV series, "Naked City ". 
Also : I've Got Your Number, Sere- 

nade In Blue, etc. 
DM 4306/DS 6306 

THE IRRESISTIBLE 
GOSPEL 
CHORDS 

Sister Louetta Williams and her 5 

Beautiful Children (ages: 7 -13) 
bring great charm and appeal to all 
listeners with these fine gospel se- 
lections: I Couldn't Keep It To My- 
self, Yes, We're Troubled, I Need 
Thee, I Shall Not Be Moved, Come 

Out Of The Wilderness, etc. 

DM 4305/DS 6305 

YOU AIN'T HEARD 
NOTHIN' VET 
SAL SALVADOR and his Colors In 

Sound Orch. 

SHERYL EASLEY, Vocalist 

Larry Wilcox, Arranger 

Stirring, foot- tapping, head -wagging beat 
and a GREAT big hand sound! Space Waltz; 
Boato; Ambulating; Love, You Are Here; 
Another Page; Colors In Sound; The Old 

Gnu, others. 

DM 4307/DS 6307 

The Country & Western Sound of 

JAZZ PIANOS 
STEVE KUHN & TOSHIKO AK- 
IYOSHI Arr.&Cond. by Ed Sum - 
merlin. A jazz pa-noduotochallenge 
the position of current top virtuosos! 
Their modern jazz _nterpretations 
bring new life to C & V standards. 
Includes: Beautiful Brawn Eyes, 
Navaho Trail, Haug Your Head In 
Shame, Doan In The Valley, Care- 

less Lice, others. 
DM 4308 /DS 6308 

Dauntless List Prices: MONO: $3.98 (DM), STEREO: $4.98 (DS) 
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AUDIO ETC 
(from page 14) 

with it. Wonderful to him, if not to me. 
Thus it suddenly occurred to me, last 

fall, that here was a chance to find out 
what could be done with a hopelessly hissy, 
insensitive, tired old tuner, maltreated for 
nine or ten years and ready to be tossed on 
the junk pile -if the manufacturer would 
work on it, in his own repair shop. 

My mother got ahead of me, though. She 
found her TV was out of order; so she 
called in that nice new TV man and told 
him, now that he was here, to fix the radio 
too, while he was at it. 

He did, or so she tells me. Indeed, she 
had it "fixed" twice, if her account is right. 
I asked her how much it had cost -she 
didn't know. She wasn't sure. All I knew 
was that the thing sounded about the same 
as before, only maybe the a.c. hum was re- 
duced a bit. Still impossible to get more 
than a shadow of a station on FM, and the 
usual noisy hash on AM. 

I looked in her check book. There was 
the bill. $18. To the best of my knowledge, 
that was for the radio. Might have been 
the TV. I tried to press her for details; 
she merely got exasperated. She told the 
man to fix the radio -yes, he'd been there 
twice, at least. It was fixed. He'd taken it 
away, and brought it back. It must be 
fixed. In working condition. 

It wasn't. It was just plain terrible. And 
nothing could be done about it. Except, of 
course, to get a new tuner. 

So I had my chance. I contacted Fisher 
and found that they do have a factory re- 
pair service for their own equipment. I 
took the tuner into the city and sent my 
assistant with it to the Fisher shop on 
Madison Avenue, from whence it was 
whisked out to Long Island. A short time 
later -must have been a week -it was back 
and we retrieved it. Still later, I took it 
back to my Mother's, in Ossining, and 
hooked it back into its old place in the 
system, feeding the Bogen amplifier and 
the Kelton bookshelf speaker. 

Now it happens that this old Fisher tuner 
used now non -standard antenna plugs, a 
four -prong affair, one for AM and one for 
FM. We'd lost the plugs in the moving and 
I had been sticking bare wires into the 
four holes of the socket, trying to figure 

which two of them to use for FM, or one of 
them for AM. So I started this business 
again with our TV antenna dipole (leads 
(from the roof). Turned on the set, shifted 
to FM -and before I so much as ap- 
proached the antenna leads, out boomed 
my own New York program loud and clear 
(this being a Sunday at one o'clock), minus 
any antenna connections at all! 

To heck with TV dipoles. This set didn't 
need an antenna any more. It was as good 
as new. 

Well, you can look up the circuit for 
yourself to see whether there is a built -in 
receptor. I didn't need to. From that mo- 
ment on, the Fisher 50 -R has picked up the 
entire gamut of New York FM stations 
across the dial with full limiting, plus 
plenty more at distance. It acts like a new 
tuner -and it seems to be as sensitive as 
most, too. Works like a charm. 

Ostensibly this was a routine repair job 
at the Fisher factory; but I arranged with 
the Fisher people to give me a detailed 
special report on what was actually wrong 
with the tuner. Mr. Joseph Merolla, the 
service manager, wrote me soberly that he 
information he had was from the regular 
repair worksheet; he had not personally 
checked the set. There was a possibility, he 
said, that "the bench may not have ap- 
proached this repair as a complete restora- 
tion project with an eye towards replace- 
ment of items which might be necessary to 
establish good as new condition." 

Now you cynics may snort at that. Ob- 
viously, you'll say, Fisher got his people to 
do a bang -up job for me, knowing the t, ing 
might be written about in a magaiine. 
Well- maybe. I'm not sure I care at this 
point. My impression is that this was a 
factual statement on Mr. Merolla's part, 
and that the job was done pretty much as it 
might be done for anybody with the same 
model 50 -R. If not -then at least, I now 
know what can be done in the way of re- 
storing an ancient and inoperative tuner to 
brand new condition, at the factory. 
Wonders can be done. 

What was actually wrong with this tuner, 
in its inoperative states The report tells 
me. 

Four new tubes. A 6AU6 had very low 
emission. A 6BQ7 had a short, cathode to 
grid. A 5Y3 had low emission. A 6135 was 
"very dim." 

The only other replacement item was a 
broken a.c. receptacle, which had nothing 
to do with the performance. (I'd taped it 
in place myself with tire tape.) 

What was wrong, aside from the four 
tubes (which, as far as I can figure, had 
gone to the TV man's shop and come back 
again, untouched) was, as you may guess, 
alignment. I quote. "AU of the i.f. trans- 
formers including the front end trimmers 
were quite badly detuned, accounting in a 
large measure for the poor performance of 
this unit." 

Well, there you have it. Tubes and align- 
ment. The tubes are no problem -or should 
not have been. (But my mother should have 
used an old trick of mine. Take out all the 
tubes in the set, marking their places if 
necessary. Put a sofa cushion in a small 
suitcase and take the tubes -not the set - 
to a repair shop.) 

The major problem, as most readers will 
have anticipated, was the alignment. Ob- 
viously, this tuner had been giving tenth 
rate performance for many years simply 
because a succession of repairmen had pro- 
gressively misaligned it, worse and worse. 
It could not possibly have "drifted" that 
far out of alignment. 

The cost of repair, For other owners of 
the Fisher 50 -R, and for owners of similarly 
tired equipment which might benefit in the 
same way, here are Fisher's figures on the 
repair, which I suspect are rather on the 
modest side. 

Labor: One and a half hours at $7.50 
per hour. Materials: $11.25. That means 
$22.50, minus shipping. Total cost, with 
shipping, could be $30 or more. 

Pay -With Pleasure 

It's expensive. Is it worth it, Definitely. 
At the factory, you are likely to get genu- 
ine improvement for your money. Myself, 
I don't relish paying for mis- alignment of 
my tuner, nor for needless new parts, re- 
pairing where no repairs are required, 
missing the things that are wrong. I don't 
figure the charge was excessive. Not for 
solid, constructive servicing, out of the 
horse's mouth. 

I gather that the factory service people 
get quite a bit of complaint about their 
stiff repair charges. It is surely worth 
pointing out that this sort of service is 
costly, and is worth good money to the 
home owner. 

Repairs are by their very nature uneco- 
nomical, running straight head -on into 
everything that makes original production 
move smoothly and economically. You can't 
mass -produce repairs. Each piece of equip- 
ment is an individual problem that must 

*Details about Tandberg Tape Recorders 
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MODEL 74 
Complete Stereo Music System. 
Features: 3 speed, 4 track 
stereo record, stereo playback 
with 2 power amplifiers and 2 
built in speakers. 

List $399.50 

MODEL 64 
Stereo Record /Playback Deck. 
Features: 3 separate heads, 
monitoring on tape, multiplex 
input, 3 speeds, automatic tape 
stop, sound -on- sound. Remote 
control start -stop available. 

List $498.00 

MODEL 8 
Monaural Record /Playback. 
Features: 2 speeds, 2 heads, 
power amplifier, built -in 
speaker. In 2 track or 4 track 
models. Model 8F- remote con- 
trol start -stop, fast rewind. 

From $219.50 

slandbery of America, Inc., P. O. Box 111, 8 Third Ave., Pelham, N. Y. 
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IF YOU WANT BETTER, 
CLEARER AND 

MORE NATURAL SOUND .. . 

USE SOUND JUDGEMENT! 

There is only one way to build a tape recorder 
that gives the clearest, best sound. You must start 
with the very best components and fine, exacting 
workmanship. These are basic. 

Specifically, you must choose a motor with 
enough power and it must be synchronous. You 
cannot skimp on the cost of this motor. Only a 
synchronous motor provides the necessary motion 
for flawless operation without noticeable wow or 
flutter. 

Your tape recorder requires other essentials, 
too. The amplifiers must have the least possible 
distortion and the best possible frequency response. 
They must be designed for the least possible service. 
They should have military -type printed circuits. 
Thee circuits provide contact at all times, do not 
break down, and are easily serviced when necessary. 
The components must be reliable. They should have 
a rating of a multiple of the actual voltage or am- 
perage required. Components such as these are ex- 
pensive. But. economy here is false economy . . . 

and false economy leads to big service bills later on. 

Your tape recorder must also be light and 
compact for easy carrying. Total weight should be 
around 20 lbs. which allows for inclusion of all 
operating features needed for ideal performance. 

The magnetic heads for your recorder are, 
of course, most important. The recorder manu- 
facturer must build these carefully with the precise 
gap needed for optimum performance. The position 
of the heads must be adjustable to within a few 
thousandths of an inch. This will keep the two or 
four recording tracks within established standards. 
These finely designed magnetic heads should also 
resist the abrasive action of recording tape. This 

prevents their being worn out in a short period 
of time. Consequently, they will last for many 
thousands of hours of recording pleasure. 

Your recording instrument must also have a 
tape transport system that is smooth and reliable. 
The transport system should give you an immedi- 
ate change of speed, without wearing out or break- 
ing down. It must give you minimum tension and 
use only precision -built components. These quality 
components should be the result of months of re- 
search and testing by the finest staff of tape re- 
corder engineers ... engineers who could not be 
duplicated for any amount of money. Here again, 
any economies can lead only to poor performance. 
And, poor performance does not result in clear, 
natural sound. 

A word about the personnel who design and 
construct your tape recorder. They should consist 
of a great number of qualified engineers I average 
key personnel length of employment is 13 years! I 

working along side of skilled craftsmen, artisans 
and assembly people - all of whom own a share 
in the manufacturing company. This concept of 
"everyone a co- owner" results in a deep personal 
interest in the design and manufacture of a prod- 
uct. And it means unchallenged quality for you. 

As a final touch, your quality tape recorder 
should have the fine styling suited to any decor 
or for installation into any quality hi -fi system. 
Its case, knobs and top plate must be sturdy. This, 
too, guarantees many hours of uninterrupted, 
pleasurable performance. 

Now you have your tape recorder! More ac- 
curately, you have a TANDBERG TAPE RE- 
CORDER. There is no outward, apparent difference 
between a Tandberg and others ... but there is 
a FUNDAMENTAL difference. The Tandberg tape 
recorder superficially may look like others. But, 
when you check all the components mentioned 
above the differences are enormous! The superior 
quality is evident. 

The Tandberg runs smoother. It is more 
reliable. IT DOES PRODUCE DISTINCTLY 
BETTER, CLEARER. MORE NATURAL SOUND. 

be given skilled individual analysis if the 
malfunction is to be traced correctly and 
repaired properly. 

A factory repair service isn't supposed 
to be a money -losing proposition. Good will 
counts for something, of course ; but not 
on that scale! You could quickly repair 
yourself out of business, through sheer good 
will. To make such a service pay, or at least 
sustain itself, it must be costly because it 
is so very inefficient. It would be fine if 
all sets had exactly the same faults and an 
assembly line could be set up to correct 
them on a mass- production automated basis. 
It doesn't work out that way. 

And so, I suggest, it is inevitable that 
we should pay a high repair rate, even up 
to $12 an hour for labor, at these factory 
service places. If your equipment works 
when it comes back, you should cough up 
the dough without a murmur of complaint. 

I am not in a position to say how many 
manufacturers have regular factory repair 
services of the sort offered by Fisher. A 
good many, I think. Eico, for instance, is 
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one. H. H. Scott has it. Also Pilot, Harman - 
Kardon, Marantz -the editor says most of 
the well -known component manufacturers. 

My strong suggestion, in any case, is to 
investigate the possibilities of factory re- 
pair before you call in the TV man from 
around the corner. The only other man who 
is likely to take authoritative responsibility 
for your equipment is the custom builder 
who may have installed your system for 
you. In that case, he is surely responsible - 
though he in turn may call upon the fac- 
tory's resources if he can't solve the prob- 
lem himself. 

Mail Order Repair? 

There remain two complications that 
need a mere mention. The large hi -fi outlets 
generally do not do repair work on the 
products they sell, whether by mail or over 
the counter. Maybe they should ; but the 
proposition, on the scale of their immense 
operations, is simply not feasible. Not to- 
day, anyhow. Repair is simply too indi- 
vidualized for any such large -scale business. 

Anyhow, that's the way they feel. If 
you'd seen a few of the "crank" letters I 
have, and a lot of the perfectly well- inten- 
tioned ones that say they've sent their en- 
tire hi -fi system back to be fixed because 
the speaker made a funny noise or one of 
the tubes had a queer light in it -well, 
you'd want to get out of the repair business 
too. And anyway, there's always the guar- 
antee. 

That's the second point. The standard 
RMA guarantee is given by the manufac- 
turer and it is his repair service that ordi- 
narily makes good, or else an authorized 
service to which he refers you. It's just as 
well to have the guarantee repairs and the 
non -guarantee jobs in the same place. 
They often overlap anyhow, with a charge 
for some items, no charge on others. The 
manufacturer who has his own repair serv- 
ice will give you the best treatment under 
his own guarantee, you can be sure. 

So-if your hi -fi doesn't work, and if the 
trouble is serious, send it to the manufac- 
turer's shop, and be prepared to pay a 
legitimate price -with pleasure. 
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AUDIO CLUBS 
(from page 40) 

bership. Announcements of sales of rec- 
ords or equipment by the local stores 
are made at the meetings. Also an- 
nouncements are niade of topics of 
interest to our members concerning con- 
certs by the local philharmonic orchestra 
and meetings of other organizations, 
such as the IRE and AIES. The mat- 
ters seldom take more than a few 
minutes so that practically all of our 
time is devoted to the speaker of the 
evening, demonstration of equipment 
and the playing of music. 

The list of those who have to 
Poughkeepsie and presented prog ams 
during the past years reads like a " ho's 
who" at the Audio Fairs. 

We reserve two meetings a year for 
the playing of carefully selected records. 
We use the best equipment obtainable 
for these concerts and they are always 
well attended. People like to come to 
these meetings to hear the quality of 
reproduction possible with the best 
equipment and to make comparisons 
with their installations. The first half 
of these programs is drawn from the 
latest popular releases. The second half 
is devoted to selections from classical 
releases. Programs are issued to each 

BURGESS 
mYIa ' extra -play 

MAGNET SURGES 
plastic ali purpose 

extra-play 

MAGNETIC 
RECORDING WE 

.w M 
YYVI W1r 

AA 
WO. .+«>. 
,oCKFaa,, 

YOU GET 2 
COMPLETE LONG 
PLAY RECORDS 

ON ONE REEL OF BURGESS TAPE 
New 1500' 1.0 mil Mylar* or Acetate, at 71/2 IPS 

No more cutting out the last selec- 
tion of your favorite record and no 
more unused tape on the end of the 
reel. It's the right amount of tape 
to do the job completely - from 
Burgess. 

Burgess 1500' reels are priced 
right! Only a little more than 1200' 
reels - substantially less than 1800' 
reels! 

BURGESS 
T.M. of DuPont 

BURGESS TAPE MEETS HIGHEST 
PROFESSIONAL STANDARDS 
Burgess Magnetic Recording Tape 
gives you Lower Print - Through 
even after months of storage, Higher 
Frequency Response, Freedom from 
Flake -off, Superior Built -in Lubri- 
cant and Consistent Quality, reel 
after reel. 

BURGESS BATTERY COMPANY 
Division of Servet, Inc. 

MAGNETIC TAPE DIVISION 
Freeport, Illinois Niagara Falls, Canada 

person in attendance. They include the 
name of the manufacturer and the rec- 
ord number to facilitate the purchasing 
of any records which members desire 
to add to their libraries. 

For the past several years one concert 
has been devoted to the playing of a 
Gilbert and Sullivan operetta. Libretti 
are purchased from the record manu- 
facturer and are furnished to all in at- 
tendance free of charge. 

At our meetings and concerts we make 
every effort, and in most cases succeed, 
in keeping the volume at living -room 
level. We believe that a modern high - 
fidelity installation is an instrument for 
reproducing music for pleasurable lis- 
tening and not for testing the adequacy 
of the construction of the house or the 
patience of the family or neighbors. 

In May we have our annual dinner 
meeting at which we have a guest 
speaker who talks on some phase of 
audio, such as how to build a record 
library, how to select components, how 
to listen to music, and so on. 

Society Officers 

At the annual dinner meeting the 
President appoints a nominating com- 
mittee whose duty it is to select a set 
of officers for the next year. The se- 
lections are voted on at the first meet- 
ing in the Fall. We have a standing rule 
that elected officers can serve only one 
term in the same capacity. 

The elected officers of the Society in- 
clude the President, Vice President, and 
Treasurer. The Secretary is not an 
elected office because a follow- through 
from year to year by one person has 
proven to be highly desirable. He is paid 
$100.00 a year for his services. 

The Program Director and all com- 
mittees are chosen by the President at 
the time of his election. The President 
presides at all meetings, dictates the 
order of business, and introduces the 
speaker of the evening. The Program 
Director has complete charge of the 
selection of programs and makes all of 
the arrangements with the equipment 
manufacturers for the guest speakers. 

Income and Expenses 

For several years we solicited 50 
cents per person per meeting when the 
membership charge was $1.00 a year. 
This was adequate to meet our monthy 
expenses of $30.00 for the meeting room 
plus the cost of entertaining our guest 
speakers at dinner, based on our aver- 
age attendance of 140. Two years ago we 
increased our annual dues from $1.00 to 
$2.00 and admitted members free to the 
meetings. This resulted in a saving for 
members who attended the meetings reg- 
ularly. A donation of 50 cents is 
solicited from non -members who attend. 

Other major items of income are a 
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$5.00 membership fee and first year's 
dues for new members and the returns 
on speakers rented to members for trial 
in the home. 

By paying his dues a person can re- 
tain his membership and be entitled to 
all of the privileges of the Society (ex- 
cept out -of -town speaker rentals) re- 
gardless of his geographical location. 
We have some members who live as far 
away as California. 

Principal expenses include rental of 
the meeting room, rental of a slide pro- 
jector when required, cost of printing 
meeting notices and mailing, dinner for 
the speaker of the evening, purchase of 
loudspeakers for rental use, postage, 
services of the Secretary, insurance, 
payment of fee to dinner -meeting 
speaker, printing cost of stationery 
and membership cards, and so on. 

The Society is a non -profit organiza- 
tion and any money remaining in the 
treasury, with the exception of a rela- 
tively small amount reserved for cur- 
rent operating expenses, is given away 
as door prizes at the annual dinner meet- 
ing. 

Incorporation and Insurance 

The Society is incorporated under 
the laws of the State of New York. 
This was done primarily to protect the 
members of the Society against law- 
suits which might arise out of bodily 
injury caused by handling rental speak- 
ers, from shocks while assembling, test- 
ing, or using amplifiers which the So- 
ciety purchased for them, or any forni 
of bodily injury to members or guests 
at meetings. 

Insurance is also carried as addi- 
tional protection. The cost is a little 
over $100 per year. 

Equipment Purchases 

At the close of each meeting mem- 
bers may place orders for equipment. 
Most of the prominent manufacturers 
are included. Purchases are made 
through a New York City store for the 
most part. A check must accompany each 
order. Checks and order forms are 
mailed to the store and the store in 
turn mails the items to the members' 
homes, postage collect. 

The Society reserves the right to re- 
fuse to sell equipment to any member 
if in the opinion of its officers the mem- 
ber has already purchased what we con- 
sider to be his fair share. Our order 
forms contain the following stipula- 
tion : "In consideration of the discount 
prices available to me as a member of 
the Poughkeepsie Audio Society, I 
hereby certify that the unit (s) ordered 
above are for my personal use or for 
the use of a member of my immediate 
family." 

(Continued on page 64) 

ON. 

Coneer One With due apologies to Omar, 
fine music is one of the ultimate joys of our culture. The advanced 
audiophile, attuned as he is to flawless reproduction, has long 
appreciated the superiority of Concertone tape recorders. In 
fact, we've heard some say they'd rather do without ... than with- 
out a Concertone. To enumerate here all the many advanced and 
exclusive features of Concertone recorders would be difficult, 
but if you're interested, visit your Concertone dealer. If you'd 
rather mull it over at home first, write us for printed details. 

CONCERTONE 605 
plug in head assembly 

with four precision heads; delay 
memory circuit ; push- button oper- 
ation including remote control. 
Optional Reverse- O- Matic ®. It's 
truly the most versatile profes- 
sional quality tape recorder made. 

e 

CONCERTONE 505 
Features Concertone exclusive 
Double Reverse -O- Matie, plays 
stereo tapes from end to end and 
back again ... and repeats the cycle 
until you turn it off. Plus other 
features usually found only on the 
most expensive recorders. 

AMERICAN CONCERTONE, INC. 
A DIVISION OF ASTRO-SCIENCE CORPORATION 
9449 W. JEFFERSON BLVD. CULVER CITY, CALIF. UPton 0 -7 ?45 

AMERICAN CONCERTONE, INC., a Division of Astro -Science Corp) 
9449 W. Jefferson Blvd., Culver City, California, Department AM -363. 
Please send complete information on Concertone 605 0505 
Name 
Address 
City Zone State 
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JAll and all that 
CHARLES A. ROBERTSON 

STEREOPHONIC 
Benny Golson: Pop Plus Jazz Equals 
Swing 

Audio Fidelity 3P- AFSD5978 
Just when it sounds as though all the ave- 

nues opened up by stereo have been thoroughly 
explored, along comes something called Triple 
Play Stereo to uncover a whole new area. The 
initial release offers a choice of jazz on one 
channel, popular dance music on the other, 
and then demonstrates how swing results 
from a combination of both styles in normal 
stereo playback. Setting the controls to far 
left or right entirely eliminates the opposite 
channel, but a gradual transition from one 
extreme to the other allows listeners a chance 
to try any number of different blends. The 
ease of operation stems from the simplicity 
of the basic idea, and more than one record 
producer must have toyed with plans for a 
similar project. Carrying it to successful com- 
pletion is quite complex, however, and requires 
perfect coordination of programing, arranging 
skills and engineering facilities. 

Triple Play may illuminate other musical 
styles in the future, but the combination of 
pop and jazz selected for the first venture 
will be bard to beat. Besides using tunes 
adaptable to either idiom, producer Tom Wil- 
son includes several jazz originals to show 
how they evolved from songs with the same 
chord changes. Moten Swing, with the familiar 
Kansas City riffs, becomes novel and refresh- 
ing when heard against the background of 
You're Driving Me Crazy. Stepping down one 
side of the street comes Charlie Parker's 
Donna Lee, while the theme across the way is 
Indiana. Hushed strings play Whispering, con- 
trasting with the wild exuberance of Dizzy 
Gillespie's Groovin' High. A melodic map of 
the mother lode, Lover Come Back To Me, re- 
veals where Horace Silver staked out a claim 
to Quicksilver. 

Every jazz lecturer should be grateful to 
Benny Golson, of Jazztet fame, for arrange- 
ments which make the task of explaining the 
difference between pop and jazz so much 
easier. As might be expected, the jazz scores 
are uniformly excellent and full of imagina- 
tive phrases. What will surprise Golson's ad- 
mirers is the rightness of the pop orchestra- 
tions, plus the patience shown in matching 
the two styles. Contrary to the impression 
given by jazz purists, good examples of un- 
adulterated jazz are easier to find today than 
pop music that is free of outside influences. 
When Lawrence Welk and Lester Lenin hire 
jazz musicians, and even Chet Atkins leads the 
Nashville crowd in jam sessions, old fashioned 
dance music is growing scarcer and scarcer. 
Moderate tempos and melodic strings recall 
the time when potted palms graced hotel ball- 
rooms, yet Golson includes such unobtrusive 
modern touches as French horns and the 
paired flutes of Jerome Richardson and Danny 
Bank. 

Experienced jazz buffs may feel little inter- 
est in the educational side of Triple Play, 
but they will undoubtedly be entertained at 
the way some favorite players handle the prob- 
lem. It would he a shame to miss the only op- 
portunity on record of hearing Bill Evans put 
down chords for a tea dansante. As the same 
rhythm section works all three styles, the 
pianist fills that unaccustomed role before 
running true to form on Autumn. Leaves. The 
jazz solos must be able to stand alone and still 
fit snugly into the full ensemble. Not only do 
Eric Dolphy, Bill Hardman, Wayne Shorter 
and Grachan Moncur fill the requirements, but 
they perform all the better for being forced to 

62 

deliver according to Golson's carefully platted 
charts. 

Instead of being another recording gimmick 
or something entirely original, Triple Play is 
simply the end result of all the stereo trick- 
ery and technical advances worked out ince 

the new medium was introduced. Just ail few 
ball clubs can perform a similar feat in spring 
training, so the present accomplishment takes 
practice and lots of late season know -how. As 
a starting point there is Olmsted Studios, with 
president Richard B. Olmsted at the controls, 
then the play goes to Audio Fidelity's Wi liam 
Hamilton for re- recording, finally ending up in 
the hands of Ray Hagerty for mastering. 
Stereo separation, in an amount claimed to 
be better than 35db, aids all along the line. 
Certainly, netiher side can protest to the um- 
pire about an instance of interference on the 
base path. If anything, the strings appear to 
receive an extra boost when placed in close 
competition with the brass. Now that the way 
is clear, Triple Play should be quite effeUtive 

in bringing about a Strauss waltz duel be- 
tween a German band and Viennese strings, or 
in taking bossa nova apart and putting it to- 
gether again. 

The Temperance Seven: Those Popular 
Gentlemen 

Kapp KTL41047 (4 -track UST tape) 
While the Trad bands of Great Britain in- 

dulge in broad comedy, it is all done with the 
serious mien of an archaeologist opening King 
Tut's tomb. The majority take the recording 
of New Orleans masters as a base and branch 
out from there, but Tin Pan Alley and early 
attempts at symphonic jazz are also exhumed. 
Leading lights in the study of ancient relis of 
syncopated dance music are The Temperance 
Seven, a group of Edwardian gentlemen who 
dress in the boiled shirts and tails of th pe- 
riod to perform in public. Banding tog ther 
for organized research in 1955, they dug into 
dusty files of sheet music and hunted own 
caches of acoustic recordings. Like the Fire- 
house Five of California, whose members lend 
animation to cartoon at Walt Disney's studios, 
the septet is largely composed of artists and 
designers. This carefree existence, plus lack 
of experience with the Volstead Act, might be 
the reason for scholarly interest in prohibi- 
tion and the effect it had on popular music in 
the United States. Their sober approac to 
the subject is the cause of much hilari at 
home, where the demand has mounted in the 
last year or so for vintage bottlings of î'hili 
Boat Bom, and Black Bottom. 

On sampling the product, collectors in this 
country will be reminded of an afternoon 
spent looking for an undiscovered chorus by 
Bix Beiderbecke among stacks of records bear- 
ing names of the Broadway Bell Hops and 
other forgotten bands. Four -track stereo tape 
restores memories with greater clarity than 
the originals could ever boast, and the experi- 
ence is thoroughly enjoyable. Youngsters who 
never danced to an orthophonie victrola can 
hear sounds emerging from a phonofiddle rein- 
forced by the same system of amplification. 
Big bass notes blossom forth from the uge 
brass bell of a sousaphone, which once ain 
sets steady tempos for dancers instea of 
columns of marching men. A megaphon as- 
sists in the delivery of "Whispering" 'aul 
McDowell's vocals, without greatly incre sing 
the decibel count or lessening the sufferin on 
his part. Spoons, banjo and musical bell are 
also brought out of hiding, but the biggest 
surprise comes when some showy bit o4 ar- 
ranged nonsense almost sounds logical. Ainong 

the treasures reclaimed are That Certain 
Party, Home In Pasadena, and Vo- Do- Do -De -O 
Blues. By employing a single microphone 
setup, George Main retains the feeling of the 
acoustic originals in the modern dimensions 
of stereo. 

Horace Silver: The Tokyo Blues 
Blue Note Stereo ST84110 

Poon Sow Keng: Popular Songs In 

Mandarin Chinese 
Capitol T10326 

A successful concert tour of Japan early in 
1962 provides the background for Horace 
Silver's half -yearly visit to the recording 
studios of Rudy Van Gelder, and the pianist 
commemorates both occasions with four new 
originals. While listed among the nations eligi- 
ble to receive State Department cultural aid 
in the form of jazz exports, Japan has devel- 
oped a capacity that official channels are un- 
able to fill. Jazz troupes are finding it profita- 
ble to make the trip under their own steam, 
and Silver is just one of several leaders who 
intend to go back again soon. This album 
guarantees his Quintet an even warmer recep- 
tion the next time, if only because of the 
sentiment attached to the titles. For all that 
is accomplished in the way of a fusion be- 
tween Oriental music and jazz, Silver might 
just as well have remained at home and gath- 
ered a few impressions from pianist Toshiko 
Mariano, a talented representative of Japan 
now in residence in this country. It seems that 
Japanese audiences were most appreciative of 
his particular skill with a Latin beat, so he 
obliges by joining all three styles together in 
several instances. Someone should tell the 
State Department that sending Silver and 
crew to South America would be policy making 
of the highest order. 

Ever since lyrics were added to Senor Blues, 
writers study each new Silver release and try 
to hit upon an equally happy combination of 
words and music. His works are carefully 
plotted, but creating the right story to go 
with his melodies often defies the best efforts 
of the experts. Trying to beat the professionals 
at their own game is always a challenge, and 
the chance comes as an extra attraction with 
every album. Although the Oriental atmos- 
phere makes the task more difficult this time, 
the material is full of promise and firmly 
based on jazz tradition. Blues in the modern 
manner are represented by the title tune and 
Sayanora Blues, while good bets for adven- 
turous vocal groups seem to be covered by Too 
Much Sake, and Ah! So. The services of a 
fellow pianist were sought to complete the set 
with a ballad, and Ronnel Bright responds 
with a slow, picturesque Cherry Blossoms. 

Poon Sow Iieng is just the girl to put any- 
one in proper spirits to deal with mysteries of 
the Orient. She was born in Malaya, began a 
recording career at the age of seventeen, and 
is immensely popular in Singapore. All twelve 
numbers are in Mandarin Chinese, but with 
only a quaint touch of the characteristic high - 
pitched singsong cadence. Besides being at 
home on romantic ballads, including one 
which requires her to play two girls in love 
with the same man, she shows familiarity 
with Latin tempos and a dixieland beat. More 
native to the region are an exotic Malayan tale 
about a journey on elephant back, and an 
Indonesian legend about a white handkerchief. 
EMI's Asia division encases everything in 
silky sound. 

Terry Gibbs: Explosion! 
Mercury Stereo SR60704 

Exciting is the way Terry Gibbs likes to de- 
scribe his big band, regardless of how over- 
worked that adjective has become, but a few 
calmer moments crop up among the explosive 
blasts. A psychiatrist might say something 
about split personality, point out that short 
men like to make a big noise, or even refer to 
Woody Herman as a father image. Instead 
of dominating the vibes as Lionel Hampton 
does so easily, the diminutive Gibbs often en- 
gages in a furious and seemingly unequal 
struggle before taming his adversary. When 
the sound of battle dies down, all his wiles 
are turned to coaxing forth tender ballads and 
creating a romantic mood. Which mode of 
expression represents the real Gibbs is any- 
body's guess, but both are embraced with a 
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DEPENDS 
ON 

WHAT 
GOES 

THROUGH 
HERE 

"SKIMPING "ON THE CARTRIDGE 
JEOPARDIZES THE SOUND 
(AND SATISFACTION) OF THE 
WHOLE SYSTEM The hundreds, 
even thousands of dollars you put into 
speakers, pre -amps, amplifiers, turntables 
and recordings can be virtually nullified by an off- 
hand selection of the phono cartridge. For even 
though it is the lowest -cost single component in the 
typical system, 't is charged with the frighteningly 
complex task of getting the music out of the grooves 
and translating it into precise electrical impulses 

without addition, subtraction, 
or distortion. And without damag- 
ing the record grooves. Leading 
critics and noted audiophiles rec- 
ognize this and (with due care 
and study) select a Shure Stereo 

Dynetic cartridge for their personal sys- 
tems. It was, from its inception, and is 
today the finest stereo cartridge your 
money can buy. And not much money, at 
that. The $36.50 spent on a Shure M33 -5 (if 
you have a fine tone arm that tracks be- 

tween % and 1.5 grams) or Shure M33 -7 (for track- 
ing pressures from 1.5 to 3 grams) will audibly 
improve even fine quality stereo systems. Com- 
pliance is an astounding 22 x 10 -6 for the M33 -5 
(20 x 10 -6 for the M33 -7). Response is transparent 
and smooth not only at the top and bottom but in 

the critical middle range (where 
most music happens -and where 
most other cartridges garble the 
sound). No "peaks," no "shatter- 
ing." Et cetera, et cetera. Better 
listen to it, and judge for yourself. 

Patented and other 
patents pending 

IF YOU INSIST ON A SHURE DYNETIC CARTRIDGE, 
YOU CAN EXPECT MORE FROM YOUR SYSTEM 

H V R E 
M33 SERIES HIGH FIDELITY PHONO CARTRIDGES 

SHURE BROTHERS, INC. 222 HARTREY AVE., EVANSTON, ILLINOIS 
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directness and enthusiasm that will draw foot - 
tapping enthusiasm from any therapist. 

As on the last album Gibbs recorded for 
Verve, the band is the one he heads at The 
Summit and would like to take on the road. 
Studio jobs keep most members close to Holly- 
wood, but they manage to rehearse long and 
hard despite other commitments. Prominent 
among the sixteen in attendance are Frank 
Rosolino, Bill Perkins, Conte Candoli, Pat 
Moran and Mel Lewis. Bill Holman and Al 
Cohn share arranging credits with the leader, 
who sets of two great blasts with Big Bad 
Bob, and Pretty Blue Eyes. In a more gentle 
lyric vein are Holman's Soft Eyes, and Nature 
Boy. 

Gibbs again managed to have the recording 
session take place during a performance at 
the club, with Wally Heider at the controls to 
tape all the action. Both men work on the 
theory that big bands sound best in natural 
surroundings, and the stereo version fully 
justifies their views. 2£ 

AUDIO CLUBS 
(from page 61) 

People joining the Society are not eli- 
gible to purchase equipment until they 
have attended three meetings. For exam- 
ple, if a person joins the Societyi} Oc- 
tober he will be eligible to purchase 
equipment at the December meeting, if 
he also attended the November meeting. If 
he did not attend the November meeting 
but did attend the December meeting he 
would be eligible to purchase equipment 
at the January meeting, and so forth. The 

LISIE 
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SEYMOUR SOLOMON 
Vanguard Recording Society, Inc. 

New York 

N 

THIS MAN LISTENED 
AND BOUGHT 

SCHOEPS 
MICROPHONES 

Technical data* can only 
give you the characteristics 
of a microphone -data can't 
describe your most important 
factor - the sound. Gett a 
Schoeps Microphone on a 
30 day trial - and listen! 
You will receive this with your 
microphone 

tOrder on your company letterhead, please 

Shown: the M221B with MK26 -3 pattern capsule 

INTERNATIONAL ELECTROACOUSTICS INCORPORATED 
333 SIXTH AVENUE NEW YORK 14, N. Y. 212 WA 9.8364, 

only exception to this rule is that people 
who join at April meetings will be 
eligible to purchase equipment at the 
May dinner meeting the following 
month. 

In order to keep track of the at- 
tendance of new members their cards 
are punched whenever they attend a 
meeting. 

Because acoustics play such an im- 
portant part in how an installation 
sounds, the writer conceived the idea 
several years ago of renting speakers 
so that it would be possible for a mem- 
ber to try them out in his own home 
before deciding on which speaker to 
purchase. Accordingly, we purchased 
two each of several models of two promi- 
nent speaker manufacturers and started 
renting them to members for $1.00 per 
week each. There was no thought of 
realizing a profit from this operation 
as it obviously would take several years 
of continuous rentals to pay for the 
initial investment. 

When there is no further demand for 
the speakers, as has been the case with 
two models, they are sold to members 
at greatly reduced cost or given away 
as door prizes at our annual dinner 
meeting. 

A member is required to sign the fol- 
lowing statement before he can rent 
a speaker: 

AGREEMENT 
The undersigned, in consideration of 

the low rental being charged by the 
Poughkeepsie Audio Society concern- 
ing the use of a speaker owned by 
them, hereby agrees to hold harmless 
the Soeiety from any and all claims 
for injury to person or property aris- 
ing directly or indirectly out of the 
use of the aforesaid equipment; and 
the undersigned further agrees to be 
fully responsible for any damage to the 
equipment as the result of the use 
of same; and agrees to repair or 
replace the equipment if damaged 
while being used. The undersigned 
further agrees, and fully understands, 
that the Society is in no way making 
any warranties or representations con- 
cerning the equipment, and assumes 
no responsibility whatsoever in the 
rental of the equipment to the under- 
signed. 
Signature 

Record Reviews and Lending Library 

Each month a committee of reviewers 
auditions many of the latest LP stereo 
records and writes reviews about them. 
These reviews are mailed to the mem- 
bership once a month along with the 
meeting notices. Comments are included 
on the technical merits of the record- 
ings as well as on the merits of the per- 
formance and performers. 

After the records are reviewed (with 
the exception of those temporarily re- 
served for concerts) they are put in a 
lending library so that a member of 
the Society can have the opportunity 
of hearing before he buys -not in a 
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store, not in someone else's home, but 
in his own home with his own equip- 
ment and in his own acoustical environ- 
ment. This insures the greatest satis- 
faction per dollar for this popular 
entertainment medium. Records which 
members select to add to their libraries 
are, of course, procured through normal 
retail channels. 

The Society owns the following equip- 
ment which is occasionally used at meet- 
ings when a manufacturer does not wish 
to bring one or more of the items with 
him. (We do not encourage this practice 
but it sometimes unavoidable. This same 
equipment is used at our two yearly con- 
certs) : 

1. An 1S- transistor custom designed 
and built preamplifier- control unit; 

2. Two 70 -watt custom designed and 
built power amplifiers; 

3. Several loudspeakers; 
4. A 331,/3 rpm turntable. 

Free Services 

The aim of the Poughkeepsie Audio 
Society is to render the best possible 
service to members and consequently no 
charge is made for any service with the 
exception of speaker rentals. 

Whenever possible the officers cir- 
culate among the members at meetings 
to exchange pleasantries and to greet 
those attending a meeting for the first 
time. They also offer advice on problems 
presented to them before and after the 
meetings. 

We wish every member, or interested 
non -member, to feel free to attend only 
those meetings which are of interest to 
him, or to attend the meetings only as 
long as necessary in order to secure 
the information or help he is looking 
for. In other words, we are interested in 
performing a service. The element of 
friendship and the opportunity to talk 
things over (and possibly to brag a 
little about one's accomplishments) is 
an ever -present force which brings 
many people out to every meeting. As 
members leave our rank, others step 
in to fill their places. 

At times we distribute to the mem- 
bers blueprints of circuit diagrams, 
speaker enclosures, and such, so that 
those who wish to "do it themselves" 
can enjoy the added stimulation of in- 
dividual accomplishment. 

The Poughkeepsie Audio Society has 
been successful financially, its members 
have benefited through their acquisi- 
tion of knowledge as to the system 
components, why they are necessary, 
and how to operate them to the best 
advantage. Last, but by no means least, 
every member has been able in turn to 
advise and assist in the education of 
newcomers to the high- fidelity fold. 

(Concluded on page 67) 
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"King Mice I" Tells All ! 

HOW TO SUCCEED IN THE "KING" BUSINESS WHEN 

ALL THE CARDS ARE STACKED IN YOUR FAVOR 

Altec Regional Sales Manager, Milt Thomas, after coronation as "King Mike the First" 
receives congrats of Altec President A. A. Ward (I.) and H. S. Morris, V.P. for Marketing. 
Thomas won crow., and scepter when customers in the Southeast decided to up their 
purchases of Alltec microphones by 235 %. 

"A funny thing happened to me on the way to the office the first day of the 
`King Mike' Contest. I kept repeating the first principle of Salesmanship: 
Know Your Product -then tell the people the facts about it in terms of 
benefits. Well, I know my Altec mikes, and I knew the facts that made them 
preferred by many of those canny broadcast and recording engineers. 

"On all my sales calls during the Contest, I laid it on the line to prospects 
about Altec's exclusive Sintered Bronze Filter and how it positively bars 
entry of iron dust, metal particles, or any foreign matter to make it the most 
perfect acoustical filter ever made ... I waxed enthusiastic about Altec's 
Microphone Exchange Plan whereby customers return to Altec a microphone 
in need of repair and receive a brand new, factory- sealed mike in exchange 
for a nominal charge. 

"I showed my prospects individual certified calibration curves that 
are supplied with each Altec 684, 685, 688 and 689 Dynamic, free of charge, 
as proof of their superior performance. I almost bought a couple myself as 
I showed them documented comparisons of Altec microphone curves vs. 
other famous -name competitive equipment (there was no comparison!). 

"Next, I followed -up with comparative A -B tests that naturally proved 
Altec best in sensitivity, smoothest in response, best in overall performance. 

"Finally, just to clinch the sale, I'd pull out all stops on Altec's 15 
different models of professional mikes -from $42.00 dynamics to $275.00 
condenser systems -for over fifty different applications in every area of 
broadcasting and recording. And, I bore down hard on the fact that Altec 
competes on the basis of price and quality with any line of microphones 
offered by any manufacturer! 

"In conclusion, I'd like to offer a few words of advice to "King Mike IP' 
whoever he may be: You gotta tell the customer about the many superiorities 
of Altec microphones that no other make of microphone can touch. So to 
get better results, give 'em the facts about Altec. The facts are enough .. !' 

Here are two impressive examples: 

ALTEC 684A ALTEC 685A 
OMNIDIRECTIONAL CARDIA D 

$78.00 NET $96.0( NET 

TTLII;E 

,-r.r-"x.Tl`'° ='' 

PROOF OF SUPERIOR PERFORMANCE! In the entire broadcast and recording 
industry, only Altec provides concrete visual proof of superior performance by 
supplying individual, certified calibration curves with each of four models of 
professional dynamics. 

For complete specifications, please call your nearest 
Altec Distributor (Yellow Pages) or write Dept. AM3 

ALTE[ 
CISGT ALTEC LANSING CORPORATION 

ALTEC LANSING 
CORPORATION 
L`Zr A subsidiary of Ling-Temco-Vought, Inc. 
A N A H E I M , C A L I F O R N I A 
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problem 
solving 
micro- 

phones 
-- L..;RE 

$8995 
list 
model 545S 
with switch 

PROBLEM: 
"Boomy" Hall 
SOLUTION: 
Unidyne III 
ULTRA -COMPACT UNI- 
DIRECTIONAL MICROPHONE 

Prevents over -emphasis of bass 
tones -reproduces voices in 
natural, life -like tones -the per- 
fect solution to halls or rooms 
with annoying bass resonances. 
Handsomely designed, versatile, 
extremely rugged . world's 
smallest cardioid dynamic 
microphone. Ultra -cardioid pick- 
up pattern symmetrical about 
axis, uniform with frequency. 
Dual impedance, 50- 50,000 cps. 
response. With or without on -off 
switch. 

Shure Microphones for 
TOTAL COMMUNICATIONS 

Total 
Communications .. . 

a new concept in 
modern microphone 
merchandising for 
the sound installer. 
Write for literature: 
Dept. 10-C, 
Shure Brothers, Inc., 
222 Hartrey Avenue, 
Evanston, Illinois 
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ABOUT MUSIC 
Harold Lawrence 

A Hard Look at Sound Reinforcement 
You have just brought home a new disc 

by a certain French popular singer and 
are settling down in front of your lmud- 
speaker system as the stylus tracks the 
lead -in grooves. The band plays a twenty - 
second introduction and the vocalist begins 
one of her love laments.... Oh, oh, there's 
something wrong: the solist appears to be 
too close to the microphone; in fact, her 
intakes of breath nearly blot out the ac- 
companiment. However, you suppose that 
the producer of the record was trying for 
the intime effect. Let's concentrate on 'the 
drama of the song. But as it reaches its 
climax the total volume approaches the 
threshold of pain. You can visualize the 
needle of the V. U. meter laying on the pin 
as the band concludes in a sustained burst 
of electrical distortion. 

Is your stylus worn? Has someone been 
fooling around with the pressure control on 
your tone arm? Has one of the pre -amplifier 
tubes gone over the hilly 

Gnawed by these disturbing thoughts, 
you remove the offending disc and place 
an older, reliable "test" record on the turn- 
table. No distortion here. The sound is clear 
and unruffled. So back into its envelope 
goes the new purchase to be returned to 
the dealer in the morning. 

Like most record buyers, you would no 
sooner keep a badly distorted recording 
than you would a book of art reproductions 
in which the colors "bleed." 

Distortion in the Concert Hall 

Yet would you endure, without even a 
murmured protest, the same distorted 
sound reproduction at a 'live' performance? 
Take the case of one of Edith Piaf's last 
Carnegie Hall appearances. With her un- 
erring dramatic sense, the diminutive singer 
in the black silk dress faced the audience 
alone, the orchestra being hidden behind 
the curtain. She cast a spell over the hall 
with the utmost economy of bodily move- 
ment, underlining her phrases with an ex- 
pressive gesture or an upward tilt of the 
head. 

For at least one spectator, the enchant- 
ment was less than total. Piaf was not en- 
tirely alone on the stage: directly in front 
of her a microphone. Into this she lay down 
a withering vocal barrage. At such close 
quarters, the puny electrical device col- 
lapsed ignominiously, and the proscenium 
loudspeakers transmitted its raucous, 
squealing protest. As Piaf piled climax 
upon climax, one cringed in anticipation of 
each wild aural peak. 

The Double Standard in Sound 
Reproduction 

The Piaf concert illustrates an impor- 
tant fact about our audio attitudes -while 
we flatly reject rampant distortion in a re- 
cording, we tolerate it blithely in a sound - 
reinforced 'live' performance. Distortion, 

however, is only one of the many illnesses 
that plague sound- reinforcement systems; 
it is also the least serious because presum- 
ably it can be diagnosed and cured with a 
minimum of time and effort. More insidious 
are the inherent difficulties of the medium 
itself. 

Audio -visual Mismatch 

Our electronic age makes it possible for 
the same artist to be heard performing 
several parts simultaneously; e.g., Jaseha 
Heifetz in the Bach Double Concerto and 
Les Paul and Mary Ford in multiple voice - 
and- guitar commercials. But so far no one 
has devised a method of conducting and 
sitting in the audience at the same time, 
not even the versatile Leopold Stokowski. 
Had the white -maned maestro been able to 
do this during his first performance of 
Orff's Carmina Burana at the City Center 
in New York, he would have stopped the 
music. 

There was no mistake about it. The con- 
certmaster playing the solo passage was 
smack in the center of the orchestra, next 
to Stokowski. Nevertheless, apart from a 
handful of spectators in the first rows, the 
audience heard his amplified solo violin 
emerge distinctly from the extreme left of 
the hall. It was as disconcerting as watch- 
ing a movie with faulty lip- synehroniza- 
tion. 

Earlier that evening, the chamber en- 
semble playing Stravinsky's Oedipus Rex 
was stretched out aurally like some sort of 
orchestral taffy, producing a larger -than- 
life effect. 

These sonic grotesqueries were caused by 
the fact that sound reinforcement at the 
City Center is stereophonic and highly di- 
rectional, with loudspeakers placed at the 
sides of the large stage. Far from improv- 
ing things, the stereo installation called 
attention to its own deficiencies. 

Putting the Microphone in Its Place 

Normally, the sound of a harpsichord is 
lost in the dry acoustical setting of Lon- 
don's Covent Garden Opera House. To rem- 
edy the situation, the directors placed a 
microphone next to this instrument during 
performances of Handel's Samson, thereby 
enabling everyone in the audience to hear 
the full sound of the continuo. The trouble 
was that it brought the harpsichord up to 
the level of half the orchestra, transform- 
ing what should have been a discrete rhyth- 
mie punctuation into an aggressive metallic 
clamor. 

At the other end of the acoustical spec- 
trum, excessive reverberation can pose even 
more difficult problems for the sound rein- 
forcer. The systems utilized by St. Barth- 
olomew's Church in New York and the 
Duomo in Florence, for example, seem to 
multiply the reflective surfaces of these 
cavernous interiors. This condition is ag- 
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gravated in many churches and temples by 
faulty balance between choirs and intoning 
priests or cantors. 

For the night club performer who habit- 
ually labors in crowded areas the size of a 
doctor's waiting room, reverberation is non- 
existent. An Italian firm has come up with 
the answer -instant reverberation. Using 
an inexpensive portable unit, the enter- 
tainer can create his own acoustical setting, 
varying the amount of reverberation by 
means of a foot pedal or a push -botton 
panel. 

Time -delay mechanisms, such as the one 
probably incorporated in the above device, 
frequently turn up in the most unlikely 
places. The manager of a small New York 
movie house (formerly a newsreel theatre), 
thinking he was plunging forward into a 
New Frontier of entertainment, installed 
sound reinforcement in his modest estab- 
lishment. Behind the screen stood a stand- 
ard theatre loudspeaker system The stage 
was flanked by subsidiary units carrying 
time- delayed audio. It was like hearing a 
stereo tape recorded on a staggered -head 
machine and played back on stacked -head 
equipment. Only by sitting in the first row 
center could one make any sense out of his 
sonic jumble. 

Like taxes and traffic jams, sound rein- 
forcement is here to stay. Most of us pay 
little or no attention to it, however, al- 
though we are constantly assaulted by dis- 
tortion, faulty balance, over- reverberation, 
audio -visual confusion, and generally low 
fidelity. A notable exception is John S. 
Wilson, the jazz critic of The New York 
Times, who is a vivid and vigorous oppo- 
nent of non -sound. Reviewing Diahann 
Carroll's concert debut at Philharmonie 
Hall in Lincoln Center, he noted that "Miss 
Carroll wore a hidden wireless microphone, 
which often amplified her voice to a harsh 
and hollow level and gave it ringing metal- 
lic overtones. . . The unnatural qualities 
of the amplification took the edge off her 
best efforts." 

When will the sound- reinforcement peo- 
ple catch up with the rest of the audio 
worlds 1£ 

AUDIO CLUBS 
(from page 65) 

And this is only the beginning- remem- 
ber that less than 40 years have passed 
since the electron tube and the micro- 
phone and loudspeaker have made pos- 
sible the recording and playback of a 
full symphony orchestra. 

High- fidelity in its true sense of faith- 
ful reproduction of sound, with wide 
range and low distortion, will continue 
to improve as the years pass and the 
best way for the increasing number of 
interested music lovers to keep pace with 
this progress would seem to be through 
adult education as sponsored by Audio 
Clubs or Societies. Æ 

IF YOU ARE MOVING 
Please notify our Circulation Department 
at least 5 weeks in advance. The Post Office 
does not forward magazines sent to wrong 
destinations unless you pay additional post- 
age, and we can NOT duplicate copies sent 
to you once. To save yourself, us, and the 
Post Office a headache, won't you please 
cooperate? When notifying us, please give 
your old address and your new address. 

Circulation Department 
RADIO MAGAZINES, INC. 

P. O. Box 629, Mineola. N. Y. 
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Engineering specialists in portable tape recording systems. U MOI1(Oo 

PRE- TESTED 

FOR DURABILITY 

A PRECISION, 

COMPACT 

TAPE RECORDER 

MODEL UT -50 
5-TRANSISTOR 

* Record ng Time: 30 min. 
Double Track) with Speed 

Control 
* F-eq.: 300 -5000 CPS 

* Dimensions: 
218x218x72mm 

* Weight: 1.3kg. (2.7 lbs.) 

* Accessories. Remote Control 
Microphone, Earphone, Bat- 

teries (U M -2 x2 & BL -006P 
-,1), 300 ft. tape, 3" Stan- 
dard Reel. 

4%j 
,///i 

MODEL UT -808 
5- TRANSISTOR 

e Recording Time: 
95mm /per Sec. 

32min. (Double Track) 
47.5mmire, Sec. 

ECmin. (Double Track) 
a Freq.: 3C0 -6000 CPS 
* Dimensions: 195X186x50mm 
* Weight: 1.5kg. (3.3 lbs.) 
* Accessories: Remote Control 

Dynamic Microphone. Ear- 
phone, Batteries (UM -3x6 & 

BL- 0061,x1), 300 ft. tape, 3' 
Standard Reel. 

MODEL MR-100 
6- TRANSISTOR 

* Recording Time: 
I.7 /8in.lper Sec. 

180min. (double Track) 
3.3,4in.!per Sec. 

. 90min. 'Double Track) 
* Freq.: 250-7000 CPS (at 3. 314 ips.) 

Dimensions: 95x2 x212mrs 
* Weight: 2 8 kg. (5 4 lbs.) 
a Accessories: Dynan c Microphone, 

Earphone, Batteries 9 V (UM -1x6 
& UM -361, 300ft. tare, 3' Standard 
Reel. 

Recipient of the Tokyo Metropolitan Government Award for quality in export products. 

UROKO SANGYO KAISHA, LTD. 

ULM Shimbashi Kikue Bldg., No. 4 -5, Shiba -Shimbashi, Minato -ku, 

Tokyo, Japan Cable Address: "UROKOTRADE TOKYO" 

Dealer Inquiries are Invited. 
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NEW PRODUCTS 
Random -Noise Generator. B & K Instru- 

ments, Inc. announces the new Model 1402 
Random Noise Generator, designed to corn - 
bine with complementary Bruel & Kjaer 
instrumentation to form complete inte- 
grated measuring systems for calibration, 
frequency response, environmental testing, 
reverberation and acoustic transmission 
measurements. A uniform spectrum den- 
sity, 3 0.5 db, is supplied from 20 to 20,000 
cps by the Model 1402 with a symmetrical 
Gaussian (normal) amplitude distribution 
to four times rms value (four sigma). A 

Fs 

r. 

special output circuit provides for match- 
ing impedances of 6, 60, 600, and 6000 
ohms and supplying maximum peak volt- 
ages up to 170 volts with minimum dis- 
tortion. The random -signal output -voltage 
level is indicated by a built -in true rms 
voltmeter. To accommodate the need for 
bands of random noise, jacks are provided 
to connect external filters between the in- 
put and output amplifiers, such as the 
B & K Model 1612 for 1/3- octave bands of 
noise. Stable output meter readings are 
insured for different bandwidths of noise 
by a Miller integrator circuit, which pro- 
vides meter time constants of 0.5, 1.5, 5, 
and 15 seconds. Price is $1015 B & K In- 
struments, Inc., 2972 West 106th Street, 
Cleveland 11, Ohio. C -1 

"Q -G" Audio Receptacles. Switchcraf t 
has designed new "Q -G" audio recepta- 
cles for electrical -electronic applications. 
"Q -G" (Quick- Ground) audio receptacles 
are 3- contact, female type for panel 
mounting. Part No. C3F and D3F feature 
"Captive Design" insert screws and 
"Ground Terminals." The "Ground Termi- 
nal" is an electrically integral part of the 
die cast housing. Upon engagement with 
the mating connector, the ground circuit 
is automatically engaged. Any circuit con- 
tact can be readily grounded to the hous- 
ing simply by a jumper wire between the 

selected contact and the "Ground Termi- 
nal." Switchcraft's "Q -G" audio recepta- 
cles have bronze, silver plated, chromate 
dipped pin contacts to give long electrical 
and mechanical life. Pins resist tarnish- 
ing. Part No. C3F is a round. flanged, panel 
mount female receptacle and mounts with 
3 screws. Part No. D3F, rectangular 
shaped panel mount female connector, 
mounts with 2 screws. List Price for the 
C3F is $3.10; D3F is $3.20. Switchcraft, 
Inc., 5555 N. Elston Avenue, Chicago 30, 
Illinois. C -2 
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Baffle for Custom Installation. Feaatur- 
ing the same components used in the EMI 
Model DLS 529 enclosure, the EMI -Baf- 
fle," Model 1, is intended for custom instal- 
lation. It utilizes a 13% x 8% -inch hand- 
made elliptical woofer with patented 
aluminum cone and plastic suspension. 
The voice -coil is wound both inside and 
outside the coil layer. This unit is used 
for the range 40 -4500 cps. Two 3'2-inch 
high- frequency units with special curva- 
ture diaphragms are used for the range 

4500 -15,000 cps. A high -precision cross- 
over network operates from 4500 cps up- 
wards. It is mounted and completely Wired 
on the baffle board which is 113,E x 223/s x 
3/4 -inch thick. The over -all height of qom- 
ponents mounted on baffle board is 7% 
inch. The crossover unit may be removed 
and mounted elsewhere in the encloSiiure. 
Impedance is 4 ohms and the gross weght 
is 17 lb. Audio net retail is $115.00. S ope 
Electronics Corporation, 10 Columbus ir- 
cle, New York 19, N. Y. C -3 

Large Speaker System. Recognizing the 
continued demand for the large high -¡effi- 
ciency loudspeaker systems, Electro -Voice 
is featuring the new, redesigned Patrician 
800. Completely restyled, the Patrician S00 
is shown in a traditional furniture design 
but is also available with modern contem- 
porary styling. The cabinetry is Con- 
structed of one -inch -thick wood through- 
out. The Patrician 800 uses a 30 -inch 
woofer which gives it efficiency and ex- 
tended bass response. Although designed 
for utmost operating efficiency in a corner, 

the Patrician 800 can be placed in almost 
any room location without seriously h m- 
pering its performance. It has a frequency 
response of 20 to 35,000 cps and a program 
power handling capacity of 100 waits. 
Above 100 cps a 12 -inch mid -bass spec er 
is used and above 800 cps treble is h.n- 
dled by the new T250 treble driver. A Tttk50 
driver, operating from 3500 cps to beyond 
audibility, handles the "super -tweet r" 
frequencies. Electro- Voice, Inc., Buchan n, 
Mich. -4 

Lavalier Aicrophone. A new dual- imped- 
ance dynamic microphone specifically de- 
signed for lavalier use has been announced 
by Shure Brothers. Called the Model 560, it 
is an entirely new microphone built to 
match a special response curve developed 
to solve two basic problems of lavalier 
microphones: 1. Their "bassy" sound char- 
acteristic produced by low- frequency en- 
ergy transmitted through the speaker's 
chest cavity; and 2. their substantial loss 
of high- frequency portions of the speaker's 
voice due to voice projection across and 
away from the microphone. Investigation 
showed that a response curve with smooth 
roll -off below 200 cps and smooth rise 
above 1500 cps answered these problems, 

and the Model 560 was designed to match 
such a curve. Physical characteristics of 
the Model 560 are also in keeping with its 
design as the ideal lavalier microphone. It 
weighs only five ounces and is less than 
four inches long. Finish is non -reflecting 
black. Cable is very flexible, small diam- 
eter, and two -conductor shielded. Each 
unit is equipped with a specially designed 
lavalier cord and clip assembly which per- 
mits the user freedom of movement and 
full use of both hands. The Model 60 may 
also be used as a handheld microphone or 
on a floor or desk stand with the Shure 
A25B Swivel Adapter. Impedance changes 
are conveniently made by a pinjack -ter- 
minal arrangement inside the microphone's 
case. List price of the Model 560, includ- 
ing lavalier cord and clip assembly, is 
$42.50. Further information is available 
from Shure Brothers, Inc., 222 Hartrey 
Avenue, Evanston, Illinois. C -5 

Equipment Cabinet. The Model 600 Low - 
Boy is a 6 -ft. cabinet, featuring two acous- 
tically- designed speaker enclosures for 8 
or 12 -in. speakers plus space to accommo- 
date tuner, amplifier, turntable, and tape 
deck. Deflection of sound through louvers 
provides excellent stereo reproduction. It 
is solidly constructed entirely from % -in. 
stock except for control panel and compo- 
nent shelf. Blank control panel allows cus- 
tom installation of components. Available 

in walnut, mahogany, or cherry woods. 
Over -all dimensions are 74W x 24H x 19D; 
tuner space is 18W x 7%H x 17%D; ampli- 
fier space is 18W x 7%H x 17%D; turntable 
space is 18W x 10H x 17%D; tape deck 
space is 18W x 10H x 17%D. Price of model 
number 600 in kit form is $179.00 and 
completely assembled and finished it is 
$295.00. Drawers are available at extra 
cost. Kliewer Kabinetry, P. O. Box 2201, 
Boise, Idaho. C -6 
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The Quality ... Features... 
Engineering Excellence 

You Expect from Scott 

at Unexpected 

Prices! 

New 

Scott 
FM Stereo 

Tuner Kit 

New 

Scott 
30 -Watt Stereo 

Amplifier Kit 

From the famous Scott engineering 
laboratories ... an amazing low priced 
FM Stereo tuner kit that performs like 
higher priced Scott units. All the exclu- 
sive Scott features you want and need are includeu " I Ime- 
Switching" multiplex circuitry, Wide -Band design, Sonic Monitor 
stereo indicator, precision tuning indicator, and separate level 
controls for perfect charnel balancing. Scott engineers used new 
Space -Age compactron circuitry to assure perfect performance at 
this remarkably low price. 
Like all Scott kits the new Model LT -111 comes with an exclusive 
full -color instruction book to make construction absolutely fool- 
proof. The high conductivity copper RF front end is pre -wired and 
aligned at the factory. All wires are pre- 
cut and stripped. Scott's amazing new 
Align -A -Scope lets you align each sec- 
tion of the tuner perfectly without special 
instruments. 

Specifications: Usable Sensitivity 4.0µv ; 

Signal to Noise Ratio 55 db; Harmonic 
Distortion 0.8%; Drift 0.02%; Capture 
Ratio 6 db; Selectivity 32 db; I.M. Dis- 
tortion 0.3% (CCIF); Separation (1 kc) 
over 30 db. Dimensions in accessory 
case: 15 ,4w x 5 /.h x 13;0. 
Available early in April. 
Prices slightly high, r west ci Redis. Subiort to char. ; 
without not r.. 

$109.95 $99.95 Imagine! A stereo amplifier kit ... from 
Scott, the qality leader ... at less than 
$1001 This superb 30 -Watt stereo am- 
plifier has all of the most needed Scott 

features dual tone controls, tape monitor, front panel stereo head- 
phone output, derived center channel output, all- aluminum chas- 
sis, scratch filter, stereo balancing, and loudness- volume control. 
Unique Scott output circuitry delivers full power down to the low 
frequencies where power is really needed and where most moder- 
ately priced amplif.ers fail to meet the r published specifications. 
That is why the new Model LK -30 will drive most inefficient 
speaker systems to full room volume. 
Like Scott's new tuner kit, the LK -30 utilizes a full color instruction 

book, Kit -Pak container, and all the Scot - 
kit features the experts recommend so 
highly. Its performance will astound you SCOTT` 

H.H. Scott Inc., Dept.35-3, 111 Fowdermill Rd., Maynard, Mass. 

Rush me complete details on your new budget priced FM Stereo 
Tuner and 30-Watt Stereo Amplifier kits. 

Name 

Address 

City Zone State 

I- iclu]e names o' interested friends and we will send them details, too. 

Specifications: Power Rating (IHFM) 
30 watts; Power Band (IHFM) 25- 19,000 
cps; Distortion under 0.8%, Hum and 
Noise -70 db, Frequency Response 
(normal listening levels) 20- 20,000 cps 
±1 db, Dimensions in accessory case 
15 /w x 5 X x 13> d. 

Available early in March. 

Export: Morhan Experhng Corp., 458 Broadway, N.Y.C. 

Canada' Atlas Radw Corp. 50 Wineold Ave.. Toronto 
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"Wanna 

hear my 

stereo recording 

of Handel's 

'Water Music' ?" 

Whether your family's needs for a tape 
recorder reflect the demands of hobby, 
profession, classroom or business, one of 
these Norelco recorders (or both) will pro- 
vide every function and feature you require. 

The new Continental' 401' (left), Norelco's 
newest 4 -track stereo recorder comes com- 
plete with dual recording and playback 
preamps, dual power amplifiers, two 
Norelco wide -range loudspeakers and 
stereo, dynamic microphone. 100% 
transistorized. Has 4 speeds -71/z, 
33/4, 17i8 and the new super -slow 
15/16 ips which gives you 32 hours 
of recording on a single 7" reel. 

"Can't stop now. 

They're 

taking me 

to School 

to record 

a lecture on 

the metencephalon." 

The Continental '100' (right) is a 7- 
pound, all- transistor portable that works 
on ordinary flashlight batteries (needs no 
electrical connections). Records and plays 
back anything, anytime, anywhere up to 
2 hours on a 4" reel. Simple to use. 
Sound is clear as a bell, loud as you want 
it. Features include dynamic microphone 
and constant -speed motor with capstan 
drive. Rugged. Surprisingly low priced. 

Norelco recorders are sold and 
oreeodemonstrated at camera shops, hi- 

® 

fi dealers, college bookstores -and 
wherever good sound is sold. Write 
for booklets A3a and A3b to: 

North American Philips Company, Inc., High Fidelity Products Division, Hicksville, L. I., N. Y. 
IN CANADA AND THROUGHOUT THE FREE WORLD, NORELCO IS KNOWN AS 'THE PHILIPS' 

CIRCLE 70A 

It's what you don't hear that counts! 
That's why you buy a turntable. For silence. Silence of oper- 
ation. Rondine 2 delivers both the sound and the silence 
you want. Minus 57 db silence even at full amplification. 
That's what you want in a turntable, what you're sure of 
getting with Rondine 2. Combine it with the Auto- Poisé* 
tonearm and you have the world's only true turntable with 
fully automatic operation. For complete catalog, write Dept. 
AU -3, Rek- O -Kut, 38-19 108th St., Corona 68, New York. 

R Stereotable only $79.95 
R 320 with S 320 Tonearm 129.95 
R 320 A (illustrated) with Auto -Poise Tonearm 169.95 
R Base (oiled walnut finish) 14.95 

REKO-KUriroodioe 
CIRCLE 70B 

70 

New Recorder Line. Three new tape re- 
corders, including two stereo models with 
"Dub -A- Track," have just been introduced 
by Gemark. Heading the line is a compact, 
versatile stereo recorder, Model 430W, that 
has a fine furniture walnut finish and is 
supplied with two external speakers in 
matching wood cabinets. Model 430W 
(shown) retails for $379.95, including aux- 
iliary speakers. Identical to Model 430W, 
except in finish and the fact that external 
speakers are an optional item, is Model 
430, which retails for $299.95. In addition 
to "Dub -A- Track," Model 430W and 430 

also have "sound -on- sound," a feature that 
allows simultaneous electronic mixing of 
new material with previously recorded 
material already on the tape. "Sound -on- 
sound" produces the effect of multiple in- 
struments and voices with only a single 
performer, while "Dub -A- Track" or 
"sound -with- sound" is useful for simulat- 
ing stereo with monaural sources and in 
language teaching. Weighing only 25 
pounds, Model 430W and 430 measure 20%- 
in. by 11 -in. by 7% -in. They fit standard 
bookshelves. Model 430 is finished in black 
vinyl. General Magnetics and Electronics 
Division, Estey Electronics, Inc., 59 Hemp- 
stead Gardens Drive, West Hempstead, 
New York. C -7 

Professional PM Tuner. Production of a 
new stereo FM tuner designed to meet the 
requirements for professiontl usage in FM 
radio broadcasting stations as both a mon- 
itor and network relay, as well as appli- 
cation for home mono or stereo music 
systems, has been announced by Altec 
Lansing Corporation. Sporting a satin - 
gold -finish panel, the new Altec 314A 
"Emperor Royale" tuner provides front 
panel switching controls for afc, inter - 
station squelch, multiplex, noise filter, and 
a.c. power switch. Among other features, 
the 314A has an inertia -type flywheel and 
an edge -lighted dial that illuminates the 

logging scale. It also incorporates a hori- 
zontal tuning indicator for "on frequency" 
tuning and signal strength indication. The 
314A has a monophonic audio output jack 
which permits all program material to be 
supplied to a separate monophonic ampli- 
fier for remote locations. The "Emperor 
Royale" is identical in circuitry and per- 
formance to the FM and multiplex sections 
of Altec's 708A "Astro" stereo tuner -am- 
plifier. It has an FM sensitivity of 1.2 
microvolts for 20 -db of quieting with 300 - 
ohm antenna, built -in time division multi- 
plex, and 30 -db of separation from 50- 
15,000 cps. Complete with cabinet, it sells 
for $359, including tax. Altec Lansing 
Corp., 1515 S. Manchester Ave., Anaheim, 
Calif. C -8 
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HEW LITERATURE 
Frame Grid Tubes Brochure. A detailed 

description and anal of how Amperex 
conceived and conducted reliability and 
life studies is available in the form of a 
free brochure, "Guaranteed Reliability 
with Amperex Premium Quality Frame 
Grid Tubes." Interested persons may pro- 
cure copies by writing on company station- 
ery to: Amperex Electronic Corporation, 
Special Purpose Tube Department, 230 
Duffy Avenue, Hicksville, Long Island, 
New York. C -9 

Discussion of Noise Figure. An eight - 
page Application Note defining noise fig- 
ure and how it may be measured is avail- 
able from Hewlett -Packard Company. The 
Application Note No. 57, states that the 
ultimate sensitivity of a detection system 
is determined by the noise presented to 
the system with the signal. In addition, 
any system will contribute noise to the 
signal in detection and amplification proc- 
esses. Since the input noise presented with 
the signal cannot usually be controlled, 
the approach is to study, measure, and 
attempt to minimize the noise contribution 
of the system. After discussing the basic 
considerations of noise figure, the Note 
proceeds to such topics as: Noise figure 
measurements with a signal generator; 
the noise source as a broadband signal 
generator; noise figure measurements with 
an excess noise source; networks in cas- 
cade; accuracy considerations. Applica- 
tion Note No. 57 can be obtained by writ- 
ing Hewlett- Packard Company, 1501 Page 
Mill Road, Palo Alto, California. C -10 

Transistors in the Home. Publication of 
to lumer selling guide book, "Tran- 

sistor lu Your Home," was announced this 
week by the Electronic Industries Asso- 
ciation of Japan. The 16 -page, two -color, 
illustrated booklet touches on the uses 
and advantages of the most popular tran- 
sistorized electronic consumer products, 
including multi -hand radios, radio -phonos, 
transceivers, TV sets, and tape recorders. 
Included in the illustrations are a radio 
frequency guide, showing uses of different 
frequencies in the radio spectrum; a tape 
recorder playing -time chart and a double - 
page transistor battery replacement guide. 
Japan Trade Center, Electronics; 389 Fifth 
Avenue, New York 16, N. Y. C -11 

Transistor 7[annal. The first "RCA 
Transistor Manual," featuring do -it -your- 
self circuits as well as basic theory and 
device data for technicians, students, and 
hobbyists, has just been published by 
RCA Commercial Engineering. Some of 
the typical circuits included in the manual 
are: a 3 -watt stereo amplifier; a citizens - 
band transceiver; 6 -volt and 12 -volt auto 
radio receivers; an AM /FM auto radio 
tuner; an FM- stereo multiplex adapter; 
a 200 -mw phonograph amplifier; a 600 -volt 
power supply for amateur transmitters; 
a code practice oscillator; a grid -dip 
meter; as well as a photo relay circuit. 
Each circuit also includes a complete 
parts list. The publication, which will be 
available from RCA distributors, contains 
detailed technical information on 373 RCA 
semiconductor devices including transis- 
tors, silicon rectifiers, and tunnel diodes. 
The 304 -page book is designed to assist 
engineers, technicians, educators, and 
radio amateurs in their work or experi- 
ments with semiconductor devices and cir- 
cuits. The manual contains basic semi- 
conductor theory, applications, and instal- 
lation information. Detailed information 
on semiconductor devices in the RCA line 
is presented in the technical data section. 
Comprehensive selection charts classify 
RCA semiconductor devices by function 
and performance level. The new "RCA 
Transistor Manual" SC -10 may be obtained 
from RCA distributors or by sending $1.50 
to RCA Commercial Engineering, Somer- 
ville, N. J. C -12 
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The new Koss 

professional 

headset is designed 

to meet rugged, 

sensitive listening 

requirements of 

the pros. Not 

everyone needs it, 

but you've never 

heard anything 

quite Eke it 

before. Ask for 

a demonstration. 

KOSS 
ELECTRONICS, INC. 
2227 NORTH 31 ST STREET 

MILWAUKEE 8, WISCONSIN 
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COLOR ORGAN 
(from page 24) 

the grid in half, spreading out the ac- 
tion over a larger rotation of the knob. 
If the light will not dim completely, or 
to the point desired, again the capacitor 
may be too large, or more voltage might 
be needed; in this case, a higher voltage 
grid transformer is required. 

Since each pair of 2050 tubes has its 
own high -voltage winding, two "com- 
mon" hot leads are supplied, to termi- 
nals 3 and 4 of the octal output socket. 

In this circuit, terminal 3 is common to 
the low and medium channels, which feed 
terminals 7 and 8; terminal 4 is com- 
mon to the high channel and the back- 
ground circuit, at intervals 5 and 6. tine 
voltage for the motors is supplied 
through terminals 1 and 2. 

A more elegant method of delaying 
the application of the high voltage to 
the thyratron is shown in the circuit em- 
ploying a 6N030 Amperite thermostatic 
delay relay tube (Fig. 8), which in turn 
actuates a double -pole ceramic- insulated 
relay with a 24 -volt a.c. coil. The delay 
chosen is 30 seconds, giving sufficient 
time for the heaters to warm up before 
the plate voltage is applied, and pre- 

reproduction so good 

... from an enclosure so small 

... it's almost unbelievable HIGH FIDELITY 
SPEAKER SYSTEM 

USE ANYWHERE 

SHELF 

4 W D 

WALL 

Performance of the Petite is unmatched by any enclosure 
close to its 18" x 12" x 33/4" size. Bass notes come through 
rich and resonant ... highs clean and brilliant. The secret? 
Argos system- engineered techniques ... techniques which 
precisely coordinate the enclosure with the moving system 
of two Jensen speakers custom -made to Argos specifications. 
Trim design and beautiful hand -rubbed 3/4" oiled American 
walnut veneer cabinetry make the Petite a distinctive addition 
to any room setting. Graceful solid brass legs, plus wall hang- 
ers, make your Petite useable anywhere ... shelf, table, wall 
or floor. See it at your hi -fi store, or write direct for descrip- 
tive catalog. 

FLOOR 

ADDITIONAL FEATURES 

Speakers include: custom -designed Jensen 
high -compliance woofer with 200% more cone 
travel, and Jensen tweeter with matching net- 
work Frequency range, 50 to 17,000 cps. 
8 -ohm input Screw terminals polarized for 
stereo Volume control recessed into side 
of cabinet. 
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Price $24.95 

PRODUCTS COMPANY 
Dept. X, Genoa, Illinois 

venting heavy current from surging 
through the thyratrons, which usually 
occurs when the high voltage is applied 
at the same time as the heater voltage 
with insufficient grid "bias." A surplus 
relay was used. The insulation must with- 
stand 800 volts if one of the higher 
voltage TV transformers is used. The 
coil is operated on 20 volts, using the 
three heater windings in series; other 
coils are available with 6 -volt and 120 - 
volt ratings. 

If a separate heater transformer is 
used to supply the thyratrons, then the 
relay can be eliminated, and the plate 
transformer can be switched on directly 
through its primary winding with the 
Amperite delay tube if the current 
drawn is not over 3 amperes. If surplus 
relays are not available, and stock items 
too expensive, consideration might be 
given to using a separate Amperite tube 
in each plate lead, as they are rated at 
1000 volts on the contacts. These tubes 
come with either 6- or 115 -volt heaters, 
(the 115 -volt models are numbered 
115N030), so they can be connected 
either across a heater supply or the 
power line. If the automatic delay seems 
expensive, toggle switches can be used; 
if switching in the high -voltage circuit, 
two toggle switches might be necessary, 
as some of the DPST switches may break 
down under the 500 to 700 volts between 
the arms, although high -voltage switches 
are available from stock or surplus. 

TO BE CONTINUED 

i "Abstract Oscillography," Radio -Elec- 
ironies; April, 1955. 

2 "Electronic Fire and Gas Light Effect," 
J.S.M.P.T.E., April, 1947. 

3 Richard Graham : "A Variable -Voltage 
Power Supply," Radio and Television 
News; September, 1952. 

4 P. J. Vogelgesang : "Thyratron Power 
Supply," radio and Television News; Au- 
gust, 1955. 

5 G. Southworth : "Medium Power Color 
Organ," Radio and Television News; Octo- 
ber, 1957. 

PREAMPLIFIER 
(from page 38) 

At frequencies well above the cutoff fre- 
quency, f of the network coC, is much 
larger than 1, hence Zs 0 at f greater 
than f, The voltage gain at relatively 
high frequencies thus becomes exactly 
Eq. (3) at frequencies above the cut- 
off frequency. With decreasing fre- 
quency the reactance of C, increases and 
Z, may no longer be neglected. For 
relatively high values of R, we have 

WC,» 1 and thus Z,= 1 
R, jwC,' 
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The low- frequency voltage gain of the 
stage then is 

g *v = 
htte +hale 

1 RE +jwC,)' 

According to definition, the voltage gain 
Ig', oI at the lower cutoff frequency, 
fo is 3 db down referred to the mid -fre- 
quency gain Ig,, . By solving the equa- 
tion 

712terL 

19%01= 
1 

Igv 
V 

the cutoff frequency of the amplifier 
stage may be determined. 

haterL 

(h11e+ eteRE)2+ (°)° 
le 

12terL 

V2 (htte +hOzeRE) 

W 
hete 

o 
Cs(h:te +hOIORE) 

This produces the emitter bypass ca- 
pacitor value required for a lower cut- 
off frequency, fo 

h216 C, 
wo(71t7e+h2teRE) 

Stage One. 

fo =10 cps, wo --- 2afo 62.8s-í 
hue= = 3570 ohms, haze= 65, RE =180 

ohms, 

CS7 
62.8(3570 +65x180) 
67.7 pl. 

Stage Two. 

h11e = 1670 ohms, h,le = 65, RE = 330 
ohms 

65 

65 

C'11 6'2.8(1670+65x330) 
C, 7! 44.7 µf. 

Stage Three. 

hue= 1000 ohms, 7í21e =100, RE =185 
ohms, 

100 
II Cs I 62.8 (1000 + 100 x 185) 

C, 777 81.6 µf. 

CONCLUSION 

It has been shown that with careful 
circuit design, adequately exact calcula- 
tions, and consideration of the special 
properties of transistors, it is relatively 
simple to develop a transistorized low - 
noise, low- distortion preamplifier of 
equal quality or better than amplifiers 
employing vacuum tubes. Low power 
consumption, low circuit- impedance level, 
low supply voltages, and compact size 
have been found to be the most outstand- 
ing additional advantages. fE 
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ACOUSTECH I 
SOLID STATE STEREO POWER AMPLIFIER 

"... better than the best ..." 
states renowned audio expert Julian D. Hirsch 
HiFi /Stereo Review. 

For a copy of the complete 
report on the remarkable 
Acoustech I as well as 
an authoritative booklet on -* 

WRITE: 

ACOUSTECH, INC. Dept. A -3 
139 Main Sweet, 

Cambridge 42, Massachusetts 

in February, 1963, 

Irr 
SOLID 

STTTË 
CAN SOUND 

BETTER 

CIRCLE 73A 

RECORDS 

SOUND -ON- SOUND 

LAFAYETTE 
PROFESSIONAL 
QUALITY 4 -TRACK 
STEREO TAPE RECORDER 
Here is professional quality at Lafayette's low price. Compare 
this dependable portable tape machine with others and you 
will agree, the RK -155 is tops. 

Playback 4 and 2 -track stereo; 4 -track monaural Record 
4 -track stereo and monaural Dual level meters Built -in 
amplifiers and 2 full -tone stereo speakers for hi -fi sound 

Response: 40- 18,000 cps at 71/2 ips 2 Speeds: 33/4 ips 
& 71/2 ips Plays reels up to 7 inches Complete with 2 
dynamic mikes, output cable, tape reel and 1200 ft. of tape. 
RK -155WX With Carrying Case Net 169.95 

LAFAYETTE Radio ELECTRONICS 
Dept. AC -3 P.O. Box 10, 
Syosset, L.I., N.Y. 

RK.155wx $ enclosed 

.Rush me FREE 88 
Giant Sized Pages 
1963 Catalog. 

A 

complete 
recording 

studio 
in one case 

6985 
NO MONEY DOWN 

LAFAYETTE Radio ELECTRONICS 
Syosset, L.I., N.Y. 

NAME OTHER LOCATIONS 
Jamaica 33, N.Y. Scarsdale, N.Y. 
New York 13, N.Y. Paramus, N.J. 

ADDRESS Plainfield, N.J. Newark 2, N.I. 
Bronx 58, N.Y. Boston 10, Mass. 

CITY ZONE STATE Natick, Mass. ms------------ ........... J 
CIRCLE 73111 
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NOW YOU CAN TAPE 
HIGHEST FIDELITY 

ANYWHERE 
Tape highest fidelity sound 

with this smallest, 
easiest -to -use instrument. 

Audiophile 
Net: $15j950 

Like a picture, irreplaceable sounds can be 
recorded "out of focus ". Answer is fabulous 
75- 15,000 CPS fidelity of Citroen Model 
"660 ", 3 speed professional recorder with 
wow /flutter an almost non -existant .18 %! 
Revolutionary solid state electronics and me- 
chanical engineering have reduced size to 
7 %z" x 7" and weight to six pounds -yet re- 
cords up to 2 hours per reel. Now tape con- 
certs, shows, events, lectures, in living fidel- 
ity -self contained batteries or AC power. 
Available only at franchised dealers. 

FREEMAN (Citroen) ELECTRONICS CORP. 
729 N. Highland Avenue 
Los Angeles 38, California Dept. A -3 
Please send me: 

Booklet containing ingenious suggestions 
on how to get the most from a tape re- 
corder at work or play. I enclose 25¢ 
(coin, stamps) for postage and handling. 
Name of nearest dealer. 

Name 
Address 
City Zone... .State 

CIRCLE 74A 

PURCHASING 
A HI -FI 

SYSTEM? 
TIME PAYMENTS AVAILABLE 

Up to 2 years to payl 

Send Us 

Your List Of 

Components 

For A 

Package 

Quotation 
AIREX 

WON'T BE 
UNDERSOLD 

All merchandise is 
brand new, factory 
fresh & guaranteed. 
Vlslt oar N.Y. Showroom 

AIREX 
RADIO 

Jim Lansing* 
Altec Lansing 
Electrovoice 
Jensen 
H I * art ey 
University 
Acoustic Research 
Janszen 
Wharfedale 
USL Citizen Band 
Gonset Hallicrafter 
Texas Crystals 
Concertone Viking 
Bell G.E. 
Weathers 
Harman -Kardon 
Eico Pilot TEC 
Sherwood* 
ESL Frazier 
Superscope 
Dual Changer 
Bogen Leak 
Dynakit Fisher 
H. H. Scott 
Thorens* 
Finco ECI 
DeWald 
Sony Roberts 
Challenger 
Browning 
Garrard Norelco 
Miracord 
General Radio 
Rek -O -Kut 
Components 
Tandberg* 
Fairchild 
Pickering Gray 
Audio Tape 
Magnecord* 
Rockford Cabinets 

CORPORATION Artisan Cabinets 

air 
Traded 

85- AMCortlandt 5t., N.Y. 7, WO 4.1820 
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SPEAKERS 

(from page 32) 

the entire operating range. This yields 
superb transient response without sacri- 
ficing "low lows," and without undue 
dependence on room acoustics or ampli- 
fier characteristics. 

One indication of the quality of (per - 
formance of a loudspeaker is its tran- 
sient response -response to sudden (or 
rapidly varying) input excitation su h as 
that produced by percussive soUnds 
( cymbals, shots, and such similar not es) . 

The speaker, of course, should faith ully 
follow the input signal transient -s rt- 
ing and stopping precisely with it. his, 
however, is difficult to achieve in pradtice, 
for the reasons noted earlier which alter 
resonant and velocity characteristics of 
the speaker. It follows, then, that any 
solution to the problem would invoh e 

some way of either neutralizing or com- 
pensating for these extraneous influences 
-at all frequencies of interest. It as 
our hope that this could be done in s me 
way that would not turn out to be ut- 
rageously complex or expensive. Of the 
many approaches examined, even wag- 
netic damping of the usual sort did not 
seem at first to offer much promise since 
proper damping achieved at one fre- 
quency will not do, generally, at some 
other; the voice -coil impedance va,ies 
happily up and down the graph from one 
frequency to another. 

All things considered, however, some 
form of electromagnetic voice -coil damp- 
ing seemed to be the most promising kp- 
proach. It is certainly well known th ° a 
"shorted" copper ring will generate eq dy 
currents when moved through a m 
netic field, and that these currents drill 
produce a force in a direction oppoaite 
to the motion of the ring. It is not feasi- 
ble, however, to form a closed copier 
voice coil form and maintain the x- 
tremely tight diameter tolerances 
(± 0.0002 -in.) necessary for close air 
gaps (i.e. high flux densities). Metal 
voice coil forms, therefore, must he 
"split" when placed over the extremely 
accurate mandrels used for voice -coil 
winding. It was found, however, that a 
metal form was shorted in fact if a por- 
tion of the form at least equal to the air 
gap height remained out of the air gap 
as shown in Fig. 4. The portion of the 
form out of the magnetic air gap pro- 
vided the return path for any eddy cur- 
rents that might be generated. With most 
metals used for coil forms, such as alumi- 
num and copper alloys, eddy current 
generation is insignificant due to their 
high resistivities. However, it was found 
that pure copper and pure silver, and 
only these two metals, provide significant 
eddy current damping when used as a 

g- 

I 

ulticore Sales Corp. Port Washington, NY. 

For information write Dept. MC13 
CIRCLE 74C 

ADVANCE ORDERS 

BOUND VOLUMES 
1962 Issues 

Audio Magazine 

Order Now 

LIMITED NUMBER 
AVAILABLE 

$10.00 EACH POSTPAID 
U. S. DELIVERY ONLY 

Send Order 
and Remittance Today 

Book Division 

Radio Magazines, Inc. 

P.O. Box 629 

Mineola, N. Y. 

*Delivery January 15, 1963 
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voice -coil form in a properly designed 
speaker magnet assembly. Furthermore, 
speakers constructed using silver and 
copper forms displayed a marked im- 
provement in frequency response, espe- 
cially at the upper end of the frequency 
range, where voice -coil damping action 
tapers off. The compensating action of 
the copper and silver forms almost com- 
pletely eliminates the peak in the re- 
sponse curve associated with the behavior 
of the diaphragm at higher frequencies. 

Here, then, is a speaker whose engi- 
neering oddities are not mere selling 
points or advertising hooks, but sub- 
stantial improvements in the high fidelity 
speaker art. The Fisher XP -4A shows 
what can be done by stepping back, tak- 
ing a long look, and tackling old prob- 
lems with a fresh approach. 

APPENDIX 

The following equations were utilized 
in determining the choice and geometry 
of the voice -coil form material. 

The forces acting on a damped vibrat- 
ing system are given by the expression : 

F= K,x +K2x +MX. where: 
x, æ, and æ, respectively represent the 

displacement of the system in meters, 
and the respective first and second deriv- 
atives thereof with respect to time; 

Fig. 4. Voice -coil former with the electri- 
cal circuit indicated. 

K, represents the spring constant of 
the moving system, in newtons /meter; 

K2 represents the damping constant, 
in newtons -meters /sec.; 

M is the mass of the moving system in 
kilograms ; and 

F is the total force acting on the sys- 
tem, in newtons. 

Substituting A sin wt for x, where w 

is the frequency of vibration, in radians/ 
sec. (assuming sinusoidal excitation, i.e. 
F =sin wt) 

F= (K, -Mw2) A sin wt + K2nA cos wt 

At resonance, the "reactive" term 
K, - Mw2 vanishes. Thus : 

K, = M1)r2, where wr is the 
resonant frequency. 

Thus, the basic differential equation 
may be written as follows : 

F= Mu) r2x +K2.e +MX. 

In a critically damped system, the 
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radical of the corresponding quadratic 
expression is equal to zero, thus, 

(K22- 4M2wr2) h = 0, or K2 = 2Mwr 

Thus, the damping force FCD, in a 
critically damped system, is given by : 

FCD = 2Mw,.v, where y = X. 

For the split cylinder coil form of Fig. 
4, it may be shown that induced eddy 
currents follow the pattern indicated, in 
Fig. 4, by dotted lines on the hidden sur- 
faces of the cylinder, and by solid lines 
on the visible surfaces. The damping 
forces, FD, due to eddy currents induced 
in the form, are given by : 

FD = BLOI, where 

B is the flux density in webers /square 
meter; 

L0 is the circumferential length of the 
form cylinder, in meters; 

I represents the induced current, in 
amperes, given by : 

I = BL9Tv /k, where, 

L9 is the length of the gap 4, in meters; 
T is the thickness of the form, in 

meters ; 

v is the velocity, as stated above; and 
k is the resistivity of the form mate- 

rial, in ohm- meters. 
Thus, 

FD = BL,I = B2L0LgTv /k 
Hence, the damping ratio, R, defined 

as the ratio of the actual damping force, 
FD, to the critical damping force, FCD, 
is given by : 

R = B2L,LgT /2kMwr 

Solving for the resistivity k: 

k= B2L,L5T /2RMw,. Eq. (1) 

Substituting d /2fr for Le /w,. in Eq. 
(1), where d is the diameter of the form 
cylinder, as shown in Fig. 1, and where 
fr is the resonant frequency in cps, we 
have: 

k= B2dL9T /4RMfr Eq. (2) 

The optimum system frequency re- 
sponse without overshoot is obtained 
when the actual system damping is ap- 
proximately 0.7 of critical damping; i.e. 
R= 0.7. Equation (2) then becomes : 

k= B2dLgT /2.8Mfr Eq. (3) 

and Eq. (1) becomes: 

k = B2LLLgT /1.4Mwr Eq. (4) 

A typical set of values used in the 
construction of a speaker of this type 
when substituted in Eq. (3) would indi- 
cate a required resistivity of : (0.016) 
(10 -s) ohm -meters. 

Referring to any table of resistivity 
values, for example that given on page 
197 of "Acoustics," it is seen that there 
are two materials which approximately 
provide the above value of resistivity, 
and all the rest do not. These two mate- 
rials are silver (0.0163 x 10-6 ohm -m), 
and copper (0.0172 x 10 -6 ohm -m). Æ 

Who's afraid of the dangerous loudspeaker? 

If you think that's a rhetorical question, 
you're merely confirming our suspicions. 
We are beginning to suspect that people 
don't take our advertising literally. 

For two and a half years now, our ads 
have been warning high fidelity enthusiasts 
against the perils of owning an audio trans- 
ducer as uncompromisingly truthful as the 
dangerous loudspeaker. 

But no one seems to believe that we 
really mean what we say. Thousands and 
thousands of our readers have thrown cau- 
tion to the wind and bought the EMI Model 
DLS -529. 

Well, let's get it straight. We mean ex- 
actly what we say. Here, for example, are 
those who really are afraid of the dangerous 
loudspeaker. 

Owners of much larger and more expen- 
sive loudspeaker systems, who now realize 
that the EMI speaker sounds considerably 
more natural and musical than theirs. 

Possessors of less- than -perfect amplifiers, 
pickups or other components, who fear that 
the uncanny transient response and extreme 
transparency of the EMI speaker might re- 
veal the slightest flaw in their equipment. 

Careless record collectors, who fear the 
merciless clarity with which the EMI speaker 
reproduces scratches, gouges, pops, clicks 
and hiss. 

Manufacturers of other loudspeaker sys- 
tems. And so on. 

The fearsome object itself, the dangerous 
loudspeaker, is deceptively simple. 

There is the enclosure, 24 by 13 by 121/4 
inches, of the finest available walnut. Fin- 
ished on all sides, including the back. Thick 
walls, heavily reinforced. No ports, slots, 
ducts or other dubious acoustic gimmicks. 
Just an airtight seal and lots of damping 
material. 

There is EMI's famous elliptical woofer, 
131/2 by 8t /s inches, with aluminum cone 
and special plastic suspension. Hand -made. 

Then there are the two specially designed 
31/2 inch tweeters and the high- precision 

±4,500 -cps crossover network. The three 
drivers are strung out in a single line. The 
right way. 

The price? That's one thing about the 
EMI speaker that nobody is afraid of. It's 
$159.1.'3. 

Higher in the South and West. For fur- 
ther information, write to Scope Electronics 
Corporation, a subsidiary of Symphonic 
Electronic Corp., 10 Columbus Circle, New 
York 19. Exclusive distributor of EMI loud- 
speaker systems and integrated pickups and 
tone arms. EMI 
(Electric and Musical Industries, Ltd.), England 

75 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


HE 

AuDIO 

Maintaining Hi -Fi Equipment _, Joseph Marshall 
A valuable reference for 
anyone whose living or 

II j hobby is servicing hi -fi 
equipment. Outlines the 
professional approach for 
servicing all types of hi- 
fi components. Covers 
trouble- shooting of elec- 
tronic, mechanical and 
acoustic problems. 224 
pages. 
No. 58 Paperback $2.90* 

Designing and Building Hi -Fi Furniture 
Jeff Markel 
Written by a professional 
hi -fi furniture designer 
who has taught furniture 
design at leading col- 
leges, this book is an au- 
thentic reference of value 
to the hi -fi fan and pro- 
fessional custom builder. 
Covers everything from 
types of woods to furni- 
ture finishing for the 
mechanically adept; de- 
sign principles, styles and 
arrangements for the 
decor minded. 224 pages. 
No. 79 Paperback $2.90* 

McProud 

KoTroud 

/RIG" 

F[nsiTr'4 sx"..... 
oasxsaoosr 

High Fidelity Omnibook 
Prepared and edited by 
C. G. McProud, publisher 
of Audio and noted au- 
thority and pioneer in 
the field of high fidelity. 
Contains a wealth of 
ideas, how to's, what 
to's, and when to's, writ- 
ten so plainly that both 
engineer and layman can 
appreciate its valuable 
context. Covers planning, 
problems with decoration, 
cabinets and building hi- 
fi furniture. A perfecr 
guide. 
No.115 $2.50* 

Tape Recorders and Tape Recording' 
Harold D. Weiler 

TAPE RECORDERS 

TAPE REGORDMNG 
ys 

No. 112 

Handbook of 
Sound Reproduction 

Edgar M. Villchur 
Right up to date, a com- 
plete course on sound re- 
production. Covers every- 
thing from the basic 
lements to individual 
chapters of each of the 
important components of 
a high fidelity system. 
No. 110 $3.75* 

"the best of AUDIO" - 
edited by C. G. McProud 

A new compendium of 
AUDIO knowledge. Here 
is a collection of the 

A complete book on home . , best of AUDIO - The 
recording by the author AUDIO Clinic by Joseph 
of High Fidelity Simpli- ? Giovanelli . . . noted 
fled. Easy to read and audio engineer and the 
learn the techniques re- original high fidelity en- 
quired for professional -i x ewer -man - EQUIPMENT 
results with home re- f2 PROFILES edited by C. G. 
corders. Covers room McProud . . . Editor of 
acoustics, microphone 'i.: AUDIO. Here is a wealth 
techniques, sound effects, . of hi -fi and audio infor- 
editing and splicing, etc. motion. Answers to the 
Invaluable to recording most important issues in 
enthusiasts. high fidelity and a valu- 

able reference. 
No. 124 Volume I $2.00* 

Paper Cover $2.95* 

MONTHLY SPECIAL! SAVE $5.25 
Save over 45% with this collection of AUDIO Books. 

Handbook of Sound Reproduction ($3.75) "best of AUDIO" ($2.00) 
McProud High Fidelity Omnibook ($2.50) 
Tape Recorders & Tape Recording ($2.95) 

TOTAL VALUE OF ALL FOUR BOOKS $11.20 
Your cost ONLY $5.95 POSTPAID 

This offer expires June 30, 1963. Good only on direct order to Publisher 

CIRCLE 05300 

AUDIO Bookshelf - RADIO MAGAZINES, INC. 
P. O. Box 629, Mineola, New York 
Please send me the books I have circled below. I am enclosing the 
full remittance of $ (No C.O.D. or billing.) 

*All U.S.A. and CANADIAN 
orders shipped postpaid. 

Add 25¢ for Foreign or- 
ders (sent at buyer's risk). 

58 79 80 88 110 112 
115 123 124 142 251 05300 

NAME 

ADDRESS 

CITY ZONE STATE 
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A convenient service to AUDIO readers. 

ap 

1 

Order your books leisu ely 
by mail - save time and travel, 

we pay the postage. n 

Stereo...How It Works 
Herman Burstein 

A well known authority 
writes on the exciting 
technology of stereo. Its 
theory and operating 
techniques including re- 
cording, playback, broad- 
casting, simulcasting, 
multiplexing. Covers 
stereo discs and tapes 
with a unique and prac- 
tical approach. 224 
pages. 
No. 80 Paperback $2.90* 

Introduction to Hi -Fi 
Clement Brown 
An original, refreshing 
approach to hi -fi theory 
and practice -a typically 
British thoroughness in 
the discussion of pick- 
ups, preamps, amplifiers, 
speakers, acoustics, etc. - with an interesting 
prognosis of hi-fi in the 
future. The author is a 
renowned British author- 
ity. His style contributes 
a fresh new look at hi -fi. 
192 pages. 
No. 88 Paperback $3.20* 

"The AUDIO Cyclopedia" 1280 pag 
3400 topics 

Howard M. Tremaine 1600 illustrations 
Here is one single volume 
with the most compre- 
hensive coverage of every 
phase of audio. Concise, 
accurate explanations of 
all audio and hi -fi sub- 
jects. More than 7 years 
in preparation -the most 
authoritative encyclope- 
dic work with a unique 
quick reference system for 
instant answers to any 
question. A vital com- 
plete reference book for 
every audio engineer, 
technician, and serious 
audiophile. No.123 $19.95* 

High Fidelity Simplified 
Harold D. Weiler 

The complete hi-fl story - 
answers all questions about 
tuners, changers, amplifiers, 
tope recorders, speakers, 
record players, etc. Lots of 
ideas for custom installa- 
tions. Tells how to achieve 
concert hall reception in 
your home. 216 pages. 

No. 142 $3.30 

=Ms 
GN fl:fLl19, 

Getting The Most Out Of Your Tape Recorder 
Herman Burstein 

TAPE RECORDER 

1 i......r' 

Written in "plain talk' for 
the mon who has, or wishes 
to buy, o tape recorder. It 
answers the myriad ques- 
tions raised by tope record- 
ing enthusiasts. Its chapters 
cover every phose of opera - 
lion and maintenance -from 
adding a tape recorder to 
the hi -fl system, to o thor- 
ough dissertation on micro- 
phones. Lots of practical 
information on how to buy. 
176 pages. 

No. 251 $4.25 
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HERMAN BURSTEIN: 

(Note: To facilitate a prompt reply, 
please enclose a stamped, self- addressed 
envelope with your question.) 

Replacing a Tape Preamp 

Q. I have a * * ** tape deck and would 
like to replace the accompanying tape 
preamp with the xxxx tape preamp. Ac- 
cording to the specifications for the xxxx 
preamp, the maximum record current it 
can supply is 0.1 ma. The only information 
I have on my record head is that it has an 
impedance of 10 ohms at 1000 cps. I would 
appreciate any information you can supply 
with respect to the following: 1. What 
record current is required to drive this type 
of head? 2. Is there a test method for de- 
termining the required record current for 
a record head? S. Do you know whether the 
xxxx preamp would be able to drive my 
record head? 

A. From your description of the record 
head in your tape deck, I am dubious about 
the xxxx preamp working out satisfactorily. 
Although it might barely supply enough 
audio current, it is doubtful that it could 
supply enough oscillator current for the 
record head and, especially, for the erase 
head. I surmise that the erase head in 
your tape deck, as well as the record head, 
has low impedance. 

Based on an impedance of 10 ohms at 
1000 cps, your record head has an in- 
ductance of about 1.6 mh. This compares 
with an inductance of about 500 mh for 
the heads commonly used in home tape 
recorders. Accordingly, you will need a 
good deal more driving audio current than 
home machines ordinarily require. A ma- 
chine of the latter kind may need as much 
as 0.08 ma. Your head probably needs be- 
tween 0.2 and 1.0 ma, whereas 0.1 ma is the 
most that the xxxx preamp can supply. Sim- 
ilar reasoning applies to the erase head. 

I cannot tell specifically how much record 
current is required for the record head in 
your machine. However, with suitable 
measuring equipment you can find out. In- 
sert a 10 -ohm resistor between the ground 
lead of the record head and ground. Feed 
into the tape recorder a 400 -cps tone at 
maximum permissible recording level (pro- 
ducing 3 percent harmonic distortion). Dis- 
able the oscillator by removing the oscil- 
lator tube. Measure the voltage across the 
resistor and calculate current by Ohm's 
Law : I = E x R. This requires a sensitive 
voltmeter. If your voltmeter isn't sensitive 
enough, use 100 ohms instead of 10. 

In similar fashion, you can measure bias 
current, assuming that your present tape 
preamp is supplying the correct amount of 
bias. And in the same way, you can measure 
how much current is drawn by the erase 

* 280 Twin Lane E., Wantagh, N. Y. 

head. Of course, you leave the oscillator 
tube in place when making the latter two 
measurements. 

Hum Ho 

Q. I have assembled a tape machine and 
the enclosed photographs show the results 
(Fig. 2 and 3); however I am experiencing 
hum in playback. I plan to change the 
input tube in the power amplifier (now a 
6AN8). Which tube would improve per- 
formance? All units are grounded to- 
gether. I can put shields over all tubes and 
transformers. Will a 250 -ohm hum -bucking 
pot across the heater leads of the power 
amplifier help? Low -loss shielded cable is 
used on the playback head. Shielding ma- 
terial can be glued in front of the record - 
playback head. Could copper plate or other 
shielding material be used to shield the 
motor from the head leads? Could the a.c. 
wires be twisted or shielded some way to 
help? The chassis has a slight tendency to 
cause schocks. Would grounding it to a 
water pipe stop this? 

A. Except for transformer hum possibly 
picked up by the playback head, I doubt 
very much that your power amplifier is a 
significant source of hum. Accordingly, I 
have no comments on a substitute for the 
6AN8 or the advisability of installing a 
hum- bucking potentiometer. To check 
whether the power amplifier as such is a 
significant source of hum, put a shorted 
plug into its input jack, and listen. I 
doubt that you will hear a significant 
amount of hum. Make the same test with 
the preamplifier ; that is, put a shorted 
plug into the tape -head input jack. 

From your photos, showing the routing 
of the a.c. cords, it doesn't seem likely that 
these cords are a source of hum. 

Your hum is probably picked up by the 
playback head. Part of this is the hum 
field present in any building equipped 
with a.c. Part is the hum field generated 
by motors and transformers in the vicinity 
of the head. The photos indicate that the 
head is inadequately shielded. In a high - 
quality tape machine, the head is sur- 
rounded by a heavy shield. 

In the vicinity of the playback head are 
the motor of the tape deck and the trans- 
formers of the preamplifier and power am- 
plifier. Using extension cables, you should 
see what improvement can be had by 
putting more distance between the tape 
deck and the other components. Obviously, 
you can't put the motor at a greater dis- 
tance, but shielding might help- either 
shielding of this motor or substitution of a 
better shielded motor. 

With respect to your shock problem, 
have you tried reversing the line plug in 
the wall socket? If this doesn't solve the 
problem, then ground the chassis to a 
water line or other object making a good 
connection to earth (but never a gas line). 

NOW 

YOU CAN BUILD 

A FINE 

Sedado, 64,,a41, 

FOR ONLY 

s550 

i 
i 

You can assemble 
this new Schober Spinet Organ for $550 - or half the cost of comparable instru- 
ments you have seen in stores. The job is 
simplicity itself because clear, detailed step - 
by -step instructions tell you exactly what 
to do. And you can assemble it in as little 
as 50 hours. 
You will experience the thrill and satisfac- 
tion of watching a beautiful musical instru- 
menttake shape under your hands. The new 
Schober Electronic Spinet sounds just like 
a big concert-size organ - with two key- 
boards, thirteen pedals and magnificent 
pipe organ tone. Yet it's small enough (only 
38 inches wide) to fit into the most limited 
living space. 
You can learn to play your spinet with 
astounding ease. From the very first day 
you will transform simple tunes into deeply 
satisfying musical experiences. Then, for 
the rest of your life, you will realize one of 
life's rarest pleasures - the joy of creating 
your own music. 

For free details on all Schober Organs, 
mail the coupon now. No salesman will call. 

THE cJ 406-et 6 4i CORPORATION 

43 West 61st Street, New York 23, N. Y. 
Also available in Canada and Australia. 

MAIL THIS COUPON TODAY 
r 

The Schober Organ Corporation 
Dept. AE -10 
43 West 61st Street 
New York 23, New York 

Please send me FREE booklet and other 
literature on the Schober Organs. 
Please send me the Hi -Fi demonstration 
record. I enclose $2 which ns refundable 
when I order my first kit. 

Name 

Address 

City Zone... State 
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FOR FULL QUALITY 
STEREO- MULTIPLEX 
OR MONOPHONIC 

FM RECEPTION 
USE 

FINCÓ 
i'+. 

Model FM -4 

World's Most 
line of HI 

FM ANTENNAS 

i 

Complete 
- Fl Phased 

The Top Performance Line! 

Ask your dealer to explain the advantages of these 

outstanding antennas or write for Catalog 20 -213. 

THE FINNEY COMPANY 
34 West Interstate Bedford, Ohio 

Dept. A 

Mattel Toymakers, Inc. 

has following openings in 

Voice Recording Dept. 

CHIEF TAPE EDITOR 
\\ ill instruct and supervise group 
of tape editors. Must have thorough 
knowledge of speech communication 
patterns, the use of acoustical 
filers, equalizers, etc. 

SR. DISC RECORDING 
ENGINEER 
Will operate and maintain custom 
recording equipment, adapting to 
our exotic recording techniques. 
Thorough practical experience in 
electronics and recording necessary. 

RECORD /SOUND EQUIP. 
TECHNICIAN 
Will construct, assemble and maintain. 
in excellent state of repair, all recording 
and record cutting equipment. Must 
have thorough practical and theoretical 
knowledge of recording and cutting 
equipment. 

'end your resume to: 
Jerry Fyre 
Mattel, Inc. 
5150 Rosecrans 
Hawthorne, California 

m a t t e l TOYMAKERS 

High- Pitched Clicks 

Q. My query is about commercially pro- 
duced prerecorded tapes. I have encountered 
short high- pitched clicking noises in several 
of my prerecorded tapes. This noise occurs 
usually during moderate to high volume 
musical passages and may consist of many 
rapid -fire clicks floating around the room 
or only a few disturbances per performance. 
I do not even notice them at the first 
playing of the tape or think perhaps they 
are fingering noises or other mechanical 
sounds from the orchestra. The more I 
listen to the tape the more distracting 
these clicks become. As I have similar 
tapes which do not contain these clicks, I 
wonder if they are caused by a defective 
recording. I would appreciate any informa- 
tion you can give me. 

A. The noises to which you refer may 
have been created either acoustically in 
the recording studio or electrically in the 
recording process. From your description, 
it seems more likely that they were created 
in recording. Possibly, they arose during 
the process of duplication, owing to the 
accumulation of electrostatic charges as 
the tape moved at high speed (usually 60 
inches per second) through the duplicator. 

Æ 

HEAT SINKS 
r j uge 28) 

4 -in. in diameter, cool much better if the 
plates are arranged vertically. Then the 
spaces between the plates are little chim- 
neys, which is demonstrated by blowing 
cigarette smoke across them. Convection 
currents are useful only if heated air can 
escape and cooler air can enter. 

The entry path is often a hole cut in 
the chassis beneath the heat sink. This 
works fine on the bench, but when the 
job is completed, and the bottom plate is 

added to the chassis, the air path is 
blocked; cool air cannot enter! Vent 
holes in the chassis skirt will solve this 
problem. Effective air circulation paths 
for a large selenium rectifier are shown 
in Fig. 5. Here, air heated in the recti- 
fier stack rises by convection. A hole in 
the chassis permits cooler air to enter 
from below. Vent holes in the rear chas- 
sis skirt allow this cool air to be replen- 
ished as needed. Perforated metal over 
the vent holes keeps mice and meddl_ng 
fingers out of the chassis interior. 

These rather rough rules for heat sink 
design have proven very effective in the 
medium power range, from one watt to 
25 watts, in a wide variety of devices, 
some of which have been in continuous 
service for as long as three years without 
a breakdown. Empirical rules are not 
guaranteed to be perfect, they have not 
been exercised against Maxwell's Demon, 
but they seem to work effectively in the 
situations I have run into. 

MORE CLASSIFIED 
WANTED : Quality tape recorder, mono or 

stereo, such as Ampex or equal. Also, Altec 
Lansing 21D microphone only. R. E. Murphy, 
7720 Greentree Road, Bethesda 14, Md., Phone 
(301) 365 -0491. 

CLASSIFIE!) 
Rates: 10c per word per Insertion ter noncommercial 
advertisements; tie per word for commercial adver- 

tisements. Rates are net, and no dlscoants will be 

allowed. Copy most be accompanied by remittance In 

fell. and most reach the New York ace by the 
first of the month preceding the date of Issue. 

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 6, N. Y. 
CLoverdale 8 -4288. 

WRITE for quotation on components, re- 
cordera. FREE catalog. HI- FIDELITY SUP- 
PLY, 2817 -VC Third, New York 55, N. Y. 

SALE ITEMS -tapes- package quotes. 
Bayla, Box 131 -0, Wantagh, N. Y. 

MILITARY DISCOUNT -name brands. Free 
recording tape and stereo handbook. Include 
rank, serial number. Electronics International, 
Inc., Box 3066, Charlottesville, Virginia. 

LOWEST PRICES, factory fresh hi -fl com- 
ponents, all manufacturers. Write for quota- 
tions. Audio Accessories, P. O. Box 64, Frank- 
lin Park, N. I. 

PIPE ORGAN REBUILDS advertising and 
nostalgia monthly magazine, $2, year. Alden 
Miller, 3212 34th Avenue South, Minneapolis 
6, Minn. 

WANTED : Altec Lansing 604 -C or 604 -D 
duplex speaker with network in perfect con- 
dition. Ready cash whatever the price. R. E. 
Bennett, 1460 W. 20th St, Long Beach 10, 
Calif. 

SELLING OUT USED surplus equipment. 
Ampex, Concertone recorders. Altec speakers 
and microphones. RCA limiters. Cinema ampli- 
fiers and equalizers. Write for list. Boyd Re- 
cording Service. 2924 Bowser Ave., Dallas, 
Texas. 

FOR SALE : 2 McIntosh amplifiers MC30. 1 
Altec corner cabinet. 2 speaker cabinets. Mr. 
Oliver, TR 4 -9871, TR 4 -4283. 320 W. 89 St.. 
New York 24, N. Y. 

KARLSON speaker enclosures -basic kits 
$14.95 up- ceiling 12 -watt flush- mounted 
asymmetric projectors, $29.95. Parasonic Lab- 
oratories, Orcutt, Calif. (Dealers wanted - 
Western States). 

WANTED: Used : Neumann lathe ÁM131. 
Scully lathe. Gotham PFB 150 -watt amplifier. 
Grampian feedback head. Mr. Oliver, TR 
4 -9871, TR 4 -4283, 320 W. 89th St., New 
York 24, N. Y. 

JBL D208 new, guarantee, $20. Sony 262 -D, 
new, guarantee, $59. Rek -O -Kut K34H with 
arm and base, perfect. $49. J. M. Miller, 1006 
N. Gardena Ave., Rialto, Calif. 

FOR THE MUSIC LOVER and non- techni- 
cal audiofan. Provides accurate, simple way 
to achieve professional standards in setting 
up and balancing stereo system. Provides tests 
to keep system in top operating condition. 
Samples of superbly engineered musical selec- 
tions serve as reference standard of recorded 
music. Contents : Channel orientation, phas- 
ing, loudness and tone balance, tests for rum- 
ble, wow. flutter, tracking, etc. Send $3 to 
CONCERT -DISC, Box 88, Wilmette, Ill., for 
STX -12. 

FOR SALE : Two Concertone #63 stereo 
tape recorder with cases. $350 each. One 
Fisher SA300 stereo amplifier, $100. One 
Fisher 400C preamplifier, $100 One RCA 77D 
mike, $125. Two Altec 660B mikes, $50 each. 
Two Altec 605A speakers in Karlson enclo- 
sures, $100 each. Franart Audio, 131 Mac 
Dade Blvd., Collingdale, Pa. 

ALTEC 604C and EV -TRX15 in matching 
oiled walnut reflex enclosures. $295. Jaeger, 
123 E. 37 St., New York, N. Y. MU 4 -3139. 

SALESMEN WANTED : Bi- lingual, prefer- 
ably married. Career opportunity for men 25 
and older. Three year training program. No 
ceiling on earnings. Starting salary up to 
7200 plus bonuses for qualified men. Previous 
sales experience not necessary. (Phone 212 
TN 7 -1554 during business hours for appoint- 
ment.) 
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Fm/Q, 
ANTENN E 

THE FINEST OF ITS KIND . . . 

Get more FM stations with the world's most 
powerful FM Yogi Antenna systems. 

To be fully informed, 
send 301 for book 
"Theme And Varia- 
tions" by L. F B. Carini 

and containing FM 

Station Directory. 

APPARATUS DEVELOPMENT CO. 
WETHERSFIELD 9, CONN 

CIRCLE 79C 

SAVE OVER 40 %0N HI -FI 
Components and Tape Recorders. Don't Buy 
Till You Get Return Mail Quote From "Your 
Friend in the Business." 
Trade- Ins -Highest allowance -Send us your list. 
Full 2 Year warranty including parts and labor. 
15 Day money back guarantee. 
Fully franchised most Hi -Fi lines. We ship from 
stock. 
Return your purchase within 6 months for 75% 
allowance against other equipment of your choice -if you wish. 
We guarantee "We Will Not Be Undersold," 
even within 30 days of purchase date. 
Our 18th year of dependable and reliable service 
throughout the world. 

BEST BUY HI -FI LIST FREE 
Send 1O for complete 
Stereo Tape Catalog -all 
Labels. 

1797 -U First Ave. 
N. Y. 28, N. Y. 

CIRCLE 79D 

COMPONENTS, TAPE RECORDERS 
Write for our low quotes on your choice of corn- 
ponents. Save more an "pkges." All factory sealed. 
Send for "Monthly Specials" bulletin. 

HI -FI RECORDING TAPE 
with 15 day money -back guarantee 

3 -11 12 -23 24 a 
1200' 7" mylar or acetate $1.09 $1.05 $ .98 
1800' 7" mylar 1.88 1.79 1.75 
1800' 7" acetate 1.49 1.39 1.29 
2400' 7" mylar 2.59 2.25 1.99 
2400' 7" tensilized mylar 2.89 2.84 2.79 

Can Be Assorted. Add 150 Postage Per Reel 
log For 24 Lots 

r'WCARISTON çi-J;a,, 

125 -N East 88 St., New York 28. N. Y. 

CIRCLE 79E 

Specializes In 

SAVING YOU MONEY 

,, FACTORY FRESH COMPONENTS 

1! ,e LOWEST POSSIBLE QUOTATIONS 

i FAST DELIVERY OVER 50 

We are FRANCHISED 
by 

NATIONALLY RITE 
FAMOUS MANUFAC- 

TURERS TUBERS. 

UST 

Visit Our Warehouse 
715A 2nd Ave., INr. 38th 

New York 16, New Yor 

CIRCLE 79F 

CANADA 
High Fidelity Equipment 

Complete Lines Complete Service 
HI -Fi Records - Components 

and Accessories 

E;LECOO10E 
SOUND SYSTEMS 

126 DUNDAS ST. WEST. TORONTO, CANADA 

CIRCLE 79C 
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.901c&d.tut Nom... 
Jensen Promotes Three. Ralph P. Glover, 

formerly vice president, has been promoted 
to the new post of executive vice presi- 
dent, according to Thomas A. White, 
Jensen's president and general manager. 
Walter R. Wolfgram, former factory su- 
perintendent was promoted also to the 
new position of vice president- manufac- 
turing and Horace L. White, previously 
industrial sales manager, to vice president - 
industrial sales. 

Harman -Kardon Appoints Ad Manager. 
Fred Zeller has been appointed to the new 
position of Manager, Advertising and Pro- 
motion, at Harman -Kardon, Inc., it was 
:announced by Murray Rosenberg, Vice 
President- Sales. He is a B. A. graduate 
'nf London University and also holds a 
Diploma of Electrical Engineering. 

New Audio Concern for Southern Cali- 
fornia. Arthur C. Davis heads a new re- 
ssearch and manufacturing firm to be 
known as Electrical Research Products, 
Inc. With offices and laboratories at 1630 
E. Maywood, Santa Ana, California. Initial 
manufacturing will be in the field of pro- 
fessional tape recorders and reproducing 
equipment. Research and development con- 
tracts will be sought by the new concern. 
Mr. Davis resigned the Presidency of the 
Sonotec Corporation and its Langevin Di- 
vision, January 31st, 1963, to take this new 
post. As founder of Electrodyne Corpora- 
tion, he remains on the Board of Directors 
of the Sonotec Corporation. 

New Heath President. Charles M. Kirk- 
land has been appointed president of the 
Heath Company of St. Joseph, John B. 
Montgomery, president of Daystrom, Inc. 
announced. Mr. Kirkland was vice- presi- 
dent and director of the Okonite Company, 
Passaic, N. J. A native of Philadelphia, 
Pa., Mr. Kirkland graduated from Harvard 
in 1934. A veteran of World War II, he 
was a Major in the U. S. Army Air Force, 
rising to that rank from Private during 
his period of service from 1942 to 1945. 

SAVE YOUR 
COPIES OF 

AUDIO 
Each file holds a 

full year's copies. 

Jesse Jones Vol- 
ume Files for every 
publication. 

Covered in durable 
leather like Kivar, 
title embossed in 16 
Kt gold. 

Satisfaction guaranteed 

Attractive and 
practical for your 

home or office 
3 for $7.00 

6 for $13.00 

ORDER NOW -send 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, N. Y. 

F R E E UPON 
DESCRIPTIVE 

RE Q F U E S T 

LONDON CALLING THE WORLD . 
KEEP HI -FI COSTS LOW - buy 
BRITISH EQUIPMENT from the United 
Kingdom Mail Order Specialists! 

AMPLIFIERS MOTORS TUNERS 
SPEAKERS PICK -UPS 

All goods Packed, Insured and Shipped promptly 
at minimum cost. Send $1.00 for catalogue. 

C. C. GOODWIN (Salsa) Ltd. (Dept. A) 
7, Th. Broadway, Wood Green, London N.22. ENG. 

CIRCLE 79H 

4- CHANNEL 

AUDIO MIXERS 

Switchcraft 4- channel high impedance mixers 
allow you to feed up to 4 signals into a single 
output to your recorder or amplifier. 
Transistorized Mixers give you low noise level, 
low distortion, response -20 to 20,000 cycles. 
Individual gain adjustment in each of 4 chan- 
nels. Unique Lever Switch allows you to select 
2 Stereo channels or 4 Monaural channels. In- 
put and Output Jacks on back of unit accept 
standard 2- conductor Phone Plugs. Tan finish, 
metal cabinet. See list below for all types. 
TRANSISTORIZED MIXERS (battery incl.) 
Part No. 306'TR- Stereo -Monaural (with switch) 

U.S.A. List $37.50 
Part No. 301TR- Monaural only 

U.S.A. List $30.00 
NON -TRANSISTORIZED MIXERS 
Part No. 306 -Stereo- Monaural (with switch) 

U.S.A. List $22.50 
Part No. 307 -Monaural only 

U.S.A. List $19.50 
Contact your dealer or write us for 

name of dealer nearest you. 

5525 N. ELSTON AVE. CHICAGO 30, ILL. 

CIRCLE 79A 

A Professional 
Quality 

Turntable Kit 

GRAY PK -33 

An easy -to- assemble stereo LP 
turntable kit of professional 
quality and performance. Rumble 
better than 50 DB down ... flutter 
0.08%... wow 0.2%. Polyurethane 
drive belt; hysteresis -synchronous 
drive motor. 
PK -33 Turntable Kit $49.50 
TBA Accessory Base 17.95 
SAK - 12 /G Tone Arm Kit 24.95 

for complete dealer data write to: 

GRAY RESEARCH & 
DEVELOPMENT CO. INC. 

Box 12, Elmwood, Connectí ut 

CIRCLE 79B 
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FORA LIMITED TIME! 

Special 25% 
saving for 

AUDIO readers 

TROUBLESHOOTING HIGH FIDELITY 
AMPLIFIERS was written specifically 
for the service technician and the 
audio hobbyist who specializes - 
or wants to specialize -in the 
growing and highly profitable field 
of audio and high fidelity service 
and repair. 

PREPUBLICATION OFFER 

PAY ONLY 

$2.20 
FOR THIS 
NEW BOOK 

PUBLISHED 

AT $2.95! 

TROUBLE 
SHOOntiò, 

i1gh 
Fidelity - 

-Ampl f1Qrs ,, 
..... 

by 
Mo,,,,¡. 
Horowitz 

This book is for the hobbyist and 
technician who wants to know the 
plain and simple approach to 
TROUBLESHOOTING HIGH FIDELITY 
AMPLIFIERS. Twelve fact -filled, illus- 
trated chapters spell out the most 
direct approach to curing both, 
vacuum tube and transistorized 
amplifier ills. Everything from in- 
struments and test procedures, to 
servicing transistorized stereo 
amplifiers, is covered in a writing 
style that makes it easy to read 
and absorb. 

Published at $2.95 . . . YOU SAVE 
25% when you order this important 
book at the special pre -publication 
price of only $2.20. Send for your 
copy today. We pay the postage*. 

Radio Magazines, Inc., Dept. T62 
P.O. Box 629 
Mineola, New York 

I am enclosing $ , please send 
me copies Of TROUBLESHOOTING 
HIGH FIDELITY AMPLIFIERS *, by Mannie 
Horowitz. 

NAME 

ADDRESS 

CITY 7ONE_STATE_ 
*Shipped postpaid in the U.S. and Canada. Please 
add 25C for foreign orders. 

FOR A LIMITED TIME! 

80 

ADVERTISING 

INDEX 

Acoustic Research, Inc. 27 
Acoustic Technology Laboratories, Inc. 73 
Airex Radio Corporation 74 
Altec Lansing Corporation 5', 65 
American Concertone, Inc. 61 
Ampex Corporation 15 
Apparatus Development Co. 79 
Argos Products Company 72 
Audio Bookshelf 76 
Audio Fidelity Records 57 
Audio Unlimited 79 

Benjamin Electronic Sound Corporation .. 25 
Bozak 14 
British Industries Corporation 3 
Burgess Battery Company 60 

Carston Studios 79 
Citroen Electronics Corp. 74 
Classified 78 
Concord Electronics Corporation ... Cov. II 

Dynaco, Inc. 53 

EICO Electronic Instr. Co., Inc. 13 
Electro- Voice, Inc. Coy. IV 
Electro -Voice Sound Systems 79 
Electronic Applications, Inc. 51 
EMI 75 

Fairchild Recording Equipment Corp. .... 1 
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Fisher Radio Corporation 9 
Freeman Electronics Corp. 74 

Gallo Electronics Corporation 2 
Garrard Sales Corp. 3 
Goodwin, C. C. (Sales) Ltd. 79 
Gotham Audio Corporation 35 
Gray Research Cr Development Co. 79 
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Harman -Kardon 29 
Hi Fidelity Center 79 

International Electroacoustics, Inc. 64 
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Key Electronics Company 80 
Koss Electronics, Inc. 71 

Lafayette Radio 73 
Lansing, James B. Sound, Inc. 37 
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Multitore Sales Corp. 74 

North American Philips Co., Inc. 70 

Pickering & Company, Inc. 17 
Pilot Radio Corporation 33 
Pioneer 49 

Reeves Soundcraft Corp. Coy. III 
Rek -O -Cut Co., Inc. 70 
Roberts Electronics, Inc. 4 

Sarkes Tarzian, Inc. 7 
Schober, Organ Corporation 77 
Scott H. H., Inc. 69 
Sherwood Electronic Laboratories, I nc. . 18 
Shure Brothers, Inc. 63, 66 
Sonovox Co., Ltd. 80 
Superscope, Inc. 39 
Switchcraft, Inc. 79 

Tandberg of America, Inc. 58, 59 

University Loudspeakers 11 

Uroko Sangyo Kaisha, Ltd. 67 

Weathers Division of TelePrompTer .... 10 

LOOK 
THIS 

PHOTO 

STEREO CARTRIDGE 
MODEL SX- I 

SONOVOX 

SONOVOX CO.. LT D, 

CIRCLE 80A 

SEE 
YOUR 
COSTS 
SHRINK 
WITH KEY 

DISCOUNTS 

Prove it for yourself! Rush us your 
list of stereo hi -fi components for an 

immediate price -busting quotation. 

Enjoy these advantages: 
LOWEST PRICES 
SPEEDY DELIVERY 
FACTORY WARRANTY 
EASY PAYMENT PLAN 

For a real eye -opener, send for our 
valuable money- saving audio discount 
catalog A -17, featuring the latest in 
stereo equipment. 

KEY ELECTRONICS CO. 
120 Liberty St., N. Y. 6, N. Y. 

CIRCLE 80B 
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Your 
assurance 

of a 

flawless 
tape: 
this 

Quality 
Control 
Number 

Every reel of Soundcraft Tape must 
pass the toughest inspection stand- 
ards in the industry. For with mod- 
ern 4 -track recorders, you need 
this standard of perfection in the 
recording tape you buy. Even the 
subtlest physical defects -surface 
irregularities, edge burrs, skew, 
feathered edges, cupping and curl- 
ing -will prevent intimate contact 
between the narrow tracks and re- 
cording head, causing severe loss 
of high frequencies. The quality 
control number you now see on 
every reel of Soundcraft Tape is the 
final step in the painstaking manu- 
facturing processes which make 
these recording tapes the very best 
that money can buy. 

Soundcraft's patented Micropol- 
ished' Process polishes the tape sur- 
face to a mirror smoothness. Surface 
irregularities are eliminated, the tape 
needs no breaking -in; you record per- 
fectly right from the start. 

Soundcraft Tape is slit to incredibly 
close tolerances, insuring a tape entirely 
free of edge burrs and skew. 

Soundcraft Tape is wound extremely 
smooth to eliminate protruding edges 
which can be "feathered" or damaged 
during handling and use. 

Soundcraft's oxide coating and base 
material are balanced to prevent the 
cupping and curling caused by different 
rates of expansion and contraction be- 
tween these materials. 

Soundcraft's exclusive FA -4 oxide 
formulation is frequency adjusted for 
4 -track stereo. It offers the most ad- 
vanced magnetic properties in a tape 

now 
on every 
reel of 

Soundcraft 
Tape! 

today -more high frequency output, 
greater signal -to -noise ratio and dy- 
namic range, and freedom from tape 
hiss, low -speed and editing squeal. 
Always buy Soundcraft Tape, quality 
controlled to assure best performance 
on your tape recorder. Write for the 
"ABC's of Soundcraft Tape ". 
To our engineering- minded friends: mail 
us the tab showing the quality control 
number of your reel of Soundcraft Tape 
and we'll send you its rigid specifications. 

SOUMOCWi. 
50ÚIÓCRAFT 0 

OCIAF 

OICCAFT 

SOONSOHNOCRAF OCRAFT 

REEVES SOU N DCRAFT CORP. 
Main Office: Great Pasture Road, Danbury, Connecticut New 
York: 10 E. 52nd Street Chicago: 28 E. Jackson Blvd. Los Angeles: 342 N. LaBrea Canadian Reps.: Toronto, Vancouver 
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Traditional 
Patrician 800 
illustrated with matching 
Contessa equipment 
console. In walnut, 
mahogany or 
cherry finishes. 

...a complete new collection of high fidelity loudspeaker systems and matching equipment consoles 

The Patrician 800, like its famous pred- 
ecessors, is devoted to the reproduction 
of sound with absolute honesty. It speaks 
only when spoken to . .. with a voice that 
is no more spectacular -and no less so- 
than the music it is asked to duplicate. 

As a result, the Patrician 800 is some- 
what larger than most other speaker sys- 

tems - even to its extraordinary 30 -inch 

woofer -simply because a system cf this 

magnitude is required to reproduce the 
deepest musical sounds accurately and 
without compromise. 

In appearance, the Patrician 800 
achieves a new standard of elegance in both 
Traditional and Contemporary designs 
... for this system was conceived as the 
ultimate reflection of your good taste in 

ELECTRO- VOICE, INC., Consumer Products Division, Dept. 334A, Buchanan, Michigan 

fine music and superb home furnishings. 

We invite your critical appraisal of the 
entire new Patrician loudspeaker collec- 

tion at your nearby Electro -Voice high 
fidelity demonstration center. Or we will 

be happy to send a catalog on request. 

gkiirto. 0 
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SETTING NEW STANDARDS IN SOUND 
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