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Amperex 
A 

ELECTRON ELKO 

TUBES TUBES 

are you replacing 
top quality tubes 

with identical 
top quality tubes 

Y 

Nw you can carry the identical tubes that you find 
designed into most of the quality TV sets you serv- 
ice. Chances are, you were not aware that these TV 
sets were designed around: special Frame Grid tubes 
originated by Amperex and that even more tube 
types originated by Amperes are being designed into 
the sets you'll be handling in the future. Amperex 
frame grid tubes provide 55 higher w in- bandwidth, 
increase 'l'V set reliability by simplifying circuits 
and speed up your servicing because their extraor- 
dinary uniformity virtually eliminates need for re- 
alignment when you replace tubes. 

Tubes introduced by Amperex, currently used by 
major TV set makers include: 

Frame Grid Others 
2GK5 4GK5 601(5 6EH7 6AL3 9A8 
2ER5 4EH7 GES8 6E17 6BL8 15CW5 
3GK5 4E17 GERS 6HG8 6BQ5 1GAQ3 
3EH7 4E58 6FY5 711G8 12AX7 270B5 

For optimum satisfaction for your customers and a 
better profit operation for yourself, make room in 
your caddy now for these matchless -quality tubes. 
Next time you visit your distributor, look for the 
green- and -yellow boxes and enjoy confidence in 
your work such as you never have before. Amperex 
Electronic Corporation, Hicksville, L. I., New York. 
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...a straight wire with gain. "1 major 
breakthrough in the application of semi - conductors to high - 
fidelity sound ...Citation A literally has flat response to beyond 

1,000,000 cycles and distortion that is non -measurable... Superb re- 

sponse characteristics not matched by any known preanvolifier... 

A unit that should meet the demands of the most critical listener 

and audio perf ectionist...I t suggests that ... a sound path could 

be set up that approaches the classic goal of amplifier design 

... a ̀ straight wire with gain'." 
EQUIPMENT REPORT -HIGH FIDELITY MAGAZINE 

For the full text of the High Fidelity re- 
port, write Dept. RE -O, Citation Division, 
Harman -Kardon, Inc., Plainview, N. Y. 

harman kardon 
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AUDIO -HIGH FIDELITY -STEREO 
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No anechoic chamber needed -just scope and audio oscillator 
43 Tape Playback Preamp 
70 Build a Bookshelf Speaker Fred Neinast 

Construction is simple -sound good 
74 Prefab Transistor Amplifiers End Building Headaches Rufus P. Turner 
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32 Measure Dwell Angle Donald H. Bryce 

Tune up your car's engine 
49 Using the Beginner's Lab Forrest H. Frantz, Sr. 
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66 Solid -State Laser Is Phone Transmitter 
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31 Home Electronics Study Takes a Step Forward 
48 What's New 

Pictorial reports of new developments 
51 Electronic Wife Tamer. David W. Cramp 
54 What's Your EQ? 

34 CB Servicing with a CB Set (Cover Feature) Leo G. Sands 
It's probably the fastest way 

40 Servicing 1963 Delco AM -FM Auto Radios Philip R. Powell 
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46 Deflection Troubles Can Be Sneaky Jack Darr 

Uncommon defects can mislead the unwary 
60 Service Clinic Jack Darr 

Adjusting the unadjustable 

TEST INSTRUMENTS 
28 Build an Audio Sweep Generator Philip Stein 

All -electronic generator uses Varicap diode 
44 Build a Precise Inductance Bridge Roy H. Krueger 

An excellent low -priced accessory for shop or lab 
4 7 Continuity Checker M. H. Patrick 
80 Color -Circuit Analyzer and Semi -Kit Multimeter 

Equipment Report: Sencore CA122 and Lafayette TK -10 
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6 News Briefs 
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ANEW WORLD OF OPPORTUNITY AWAITS YOU WITH 

N.T.S. ALLPHASE HOME TRAINING IN ELECTRONICS 

You can install and maintain elec- 
tronic circuitry in missiles and rockets 
...specialize in micro -waves, radar 
and sonar. 

You can succeed in TV -Radio Commu- 
nications ... prepare for F.C.C. 
License, service advanced satellites 
for industry and defense. 

The N.T.S. Master Course enables 
you to do more, earn more in 

ELECTRONICS-TELEVISION RADIO 
Yet N.T.S. Training costs no more 

than other courses far less complete 
There's a good reason why N.T.S. Master -Training opens a wide new 
world of opportunity for you in Electronics, Television, Radio. 

Everything you learn, from start to finish, can be applied directly to 
.all phases of the Electronics Industry. 

As a result, the N.T.S.- Trained Technician can move ahead faster, 
in any direction -from TV- Servicing to Radio Communications to 
Space -Missile Electronics and Automation for industry and defense. 
You can go wherever pay is highest and -opportunity unlimited. 

Electronic circuitry, for example, is one of science's miracles that 
is basic to the entire field of Electronics. It is used in satellites, com- 
puters and space capsules as well as in today's television sets and high 
fidelity equipment. N.T.S. shows you how to service and repair elec- 
tronic circuitry for all electronic applications. 

You work on many practical job projects. You build a short -wave, 
long -wave superhet receiver, plus a large- screen television set from 
the ground up. N.T.S. training kits contain all the parts you need ...at 
no extra cost. (See box at right.) You also receive a professional 
Multitester to use during training and on the job. 

ONE LOW TUITION. You need training related to all phases of Elec- 
tronics. Industry demands it. Only N.T.S. provides it ... in ONE Master 
Course at ONE low tuition. 

RESIDENT TRAINING AT LOS ANGELES 
If you wish to take your Electronics -TV -Radio training in our famous Resident 
School in Los Angeles - the oldest and largest school of its kind in the world - 
write for special Resident School catalog and information, or check coupon. 

NATIONAL SCHOOLS 

..i -. lt: I WORLD -WIDE TRAINING SINCE 1905 

U 4000 So. Figueroa St., Los Angeles 37, Calif. 

Accredited 
Member 
N.H.S.C. 

You can service and repair the elec- 
tronic "brains" of industry - com- 
puters, data processing, and other 
automation equipment. 

You can become a highly-paidTV- 
Radio Technician, an electronics field 
engineer, or succeed in your own 
sales & service business. 

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means lower 

costs for us, lower tuition for you. 

START NOW. A whole new world of opportunity awaits the man with 
Electronic Home -Training from National Technical Schools -a recog- 

nized leader in technical training for 58 years. 

ACTUAL LESSON 

ÁL 

MAIL COUPON NOW FOR FREE 

BOOK AND ACTUAL LESSON! 
NO OBLIGATION. 

NO SALESMAN WILL CALL. 

KALE SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

y National Technical Schools, Dept. RG -93 / 
If 4000 S. Figueroa St., Los Angeles 37, Calif. I 
I Please Rush FREE Electronics -TV -Radio "Opportunity" 
I Book and Actual Lesson. No Salesman Will Call. I 

Name Age _ I 

I Address 

iCity Zone State 

Check if interested ONLY in Resident Training at L.A. 
High school home study courses also offered. Check for free catalog. 

stti ss ss ttt - - Elm - ttwl 11 - 
RADIO -ELECTRONICS published monthly at Concord, N. H., by Gernsback Publications Inc. Second -class postage paid at Concord. N. ii. Copyright '; 1963, by 
Gernsback Publications Inc. All rights reserved under Universal, International and Pan-American Copyright Conventions. SUBSCRIPTION RATES: US and posses- 
sions. Canada: $5 for 1, 59 for 2, $12 for 3 years. Pan -American countries: S6 for 1, 511 for 2, $15 for 3 years. Other countries: 56.50 for I. $12 for 2, $16.50 for 3 years. 
Postmaster send form 3579 lo 154 W. 14th SI., New York 11, N. Y. 
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Ionosphere's Creation 
Watched by Instruments 

NASA's instruments have meas- 
ured a solar radiation line in the 
ionosphere -the blanket of electrified 
particles that makes radio communi- 
cation possible- during the flight of a 
Nike -Apache sounding rocket, and 
have thereby taken a major step to- 
ward understanding the earth's at- 
mosphere. 

Scientists have long believed that 
intense solar ultraviolet and X- radia- 
tions bombarding the earth's atmos- 
phere were producing ionization -in 
fact, creating the ionosphere. During 
the recent flight, the instruments 
measured a hydrogen element line. 
Its radiation was observed being ab- 
sorbed between 44 and 55 miles in 
the D- region (lowest layer of the 
ionosphere). At 44 miles, other in- 
struments recorded an increase in 
electrons, proving that ionization had 
taken place. The instruments had wit- 
nessed a part of the ionosphere's 
creation! 

Eventually, NASA satellies may 
be equipped to monitor many specific 
incoming radiations, and man will 
know the condition of his ionosphere 
at all times. 

Lightweight Steel Shell 
To Protect Picture Tubes 

The glass safety plate in front of 
TV picture tubes is eliminated in a 
new, low -cost implosion protection 
system announced by Corning Glass. 
A lightweight steel shell that fits like 
a rim around the edges of the tube 
faceplate is the main feature of the 

6 

new system, called Shelbond by its 
makers. 

The shell is lined with a strip 
of gasket material and, after the tube 
is placed in it, an alcohol -base bond- 
ing resin is injected between the 
tube and shell. The whole assembly 
then is heat -cured to complete the 
bonding. 

The theory behind the new pro- 
tection system is that if a tube fails, 
the shell will hold the faceplate to- 
gether long enough for air pressure to 
equalize through the funnel portion 
of the tube, preventing the glass from 
scattering. 

Other advantages of the new 
system are that the steel shell can 
itself be used as a mask, and to se- 
cure the tube in the set. Eliminating 
the safety glass in this way also im- 
proves the picture by eliminating 
two reflective surfaces. 

Fanatics Flatter Computers, 
Says Dr. John Pierce 

Many predictions about the 
computer's role in communications 
and information gathering were 
called "irresponsible" and the work 
of "fanatics" by John R. Pierce, exec- 
utive director of research of Bell 
Telephone Labs. 

Mr. Pierce spoke at dedication 
ceremonies for the new $2,000,000 
John Crerar Library Building on the 
campus of Illinois Institute of Tech- 
nology. 

Painting a dismal picture of the 
relation of computers to libraries, he 
spoke of "the stupid computer, which 
is unable to understand spoken Eng- 
lish ... to get at relations between 

Four components 
of Corning's new 
bonding system: 
steel shell, gasket 
material, TV tube 
2nd bonding resin. 

BRIEFS 
words of English ... even to translate 
from one language to another as well 
... as people can." A computer used 
for document retrieval, he said, 
"would smother the user under the 
flood of information and misinforma- 
tion it would produce." 

Certain library operations can be 
performed efficiently by computers, 
he stated, pointing out the indexing 
system programmed at Bell Labs. But 
the "talk of revolution, of which we 
have heard so much, is largely idle 
fancy, based on no thoughtful exam- 
ination of the problems that actually 
face libraries." 

Tunnel Diode Used 
In Uhf TV Adapter 

Sony, under whose auspices the 
tunnel diode was invented by Leo 
Esaki, has introduced the first tunnel 
diode device for use by the general 
public: a tiny uhf adapter which 
plugs into the side of the 51/2 -inch 
transistorized Micro TV. The adapter 
has a vertical slide -rule dial, and has 
three transistors as well as the tun- 
nel diode. A special uhf antenna is 
provided for use with it. 

Paul Ware Receives 
Armstrong Medal 

The Radio Club of America has 
awarded its Armstrong Medal to Paul 
Ware, radio pioneer and frequent 
contributor to the field of radio. 

An amateur in 1906, he oper- 
ated with a home -made spark coil 
transmitter and receiver. For 5 years 
he was a commercial operator on 
ships, serving aboard the sailing yacht 
"Aloha" as Marconi operator and us- 
ing the first American -made quenched 
gap. 

Old- timers may remember his 
Ware Neutrodyne radio receivers and 
his later development of a wide- 

Advertising Representatives: South - J. Sidney 
Crone & Associates, 22 8th St. N.E., Atlanta, 
Ga., Tel. TRinity 2 -6720. Florida: Neff Associ- 
ates, 15 Castle Harbor Isle, Fort Lauderdale, 
Fla., Tel. LOgen 6 -5656. West -Hosted -Cough. 
lin, Inc., 1830 W. 8th St., Los Angeles, Calif., 
Tel. 389 -3132. 444 Market St., San Francisco, 
Calif., Tel. GArfield 1 -0151. United Kingdom 
-Publishing & Distributing Co., Ltd., Mitre 
House, 177 Regent St., London W.1, England. 

Subscription Service: Address form 3579 and 
correspondence to Radio -Electronics, Subscriber 
Service, 154 West 14th St., New York 11, N. Y. 
When requesting a change of address please 
furnish an address label from a recent issue. 
Allow one month for change of address. 
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In Electronics can be Exciting.. Profitable ! 
Let us show you how you may get far 
more out of "tomorrow" than you are 
getting out of today. Let us tell you how 
you may prepare for a future in the magi- 
cal world for which Electronics is a key; 
a world of satellites and space ships, of 
TV-- ̀ tadio, Computers, Automation or 
Communications. You may be a part of 
all this, with the pay, prestige and posi- 
tion that belong to the electronics tech- 
nician. DeVry Tech's practical training 
has turned that key for thousands and 
opened up a new world to them. 

YOUR FUTURE JOBS - DeVry's Employment 
Service is continuous - helps you get started, 
helps you find the kind of opportunities some 
men can only dream about. Our industry con- 
tacts are outstanding. 

YOUR FUTURE PROBLEMS - On any job you 
may meet new technical problems, especially 
in this fast -moving field. Our Consultation 
Service will help you on these - anytime dur- 
ing your career. 

TWO TYPES OF TRAINING - Prepare at home 
with modern texts, training movies and prac- 
tical equipment. Or, learn in our big, well 
equipped training centers in Chicago or 
Toronto. 

11111111.111h ICa j0 Toronto City Zone 
Check here if you are under 16 years of age. 

Canadian residents: Write DeVry Tech of Canada, Ltd. 
2084 970 Lawrence Avenue West, Toronto 19, Ontario 

DeVry Tech 

á 
Real 

Earnings 

Even though you're now holding an un- 
skilled job, even though you've had no 
technical experience, even though you 
can't leave home for training, even 
though you think you may have no apti- 
tude - this may be your great oppor- 
tunity, and you owe it to yourself and 
your loved ones to find out. 

The coupon on this page can bring prac- 
tical answers to your questions. It will 
bring details of DeVry Tech's thorough, 
industry- recognized programs - which 
are presented on a full time or part time 
basis at our modern training centers in 
Chicago or Toronto, or in your own home 
after work. See how you may get started 
in electronics -a wonderful new world 
of opportunity. Fill out the coupon and 
send it in NOW! 

Accredited Member of National Home Study Council 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. RE -9 -T 

Please give me your two free booklets, "Pocket Guide to Real Earn- ings" and "Electronics in Space Travel "; also include details on how 
to prepare for a career in Electronics. I am interested in the following opportunity fields (check one or more): 

Space & Missile Electronics Communications 
Television and Radio Computers 
Microwaves Broadcasting 
Radar Industrial Electronics Automation Electronics Electronic Control 

Name 

Address 

outstanding name in electronics 
training for over 30 years 

Age 

Apt. 

State 
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ladies 

and gentlemen, 
may we 

present 
the beginning 

of a 

new era" 
in listening 
pleasure 

TD-224 

THO E31 Turntable and 
Record Changer 

Professional Turntable Automatic Changer Outstanding Tone Arm 4- Speeds 
plus variable pitch tuning ±3% Built -in Electric Strobe Full Year Warranty 
Now, for the first time, you can get all the quality that only a turntable can pro- 
vide, along with all the convenience of an automatic record changer. Thorens found 
the secret of combining the best of both to bring you the finest instrument in high 
fidelity today. Only the TD -224 plays records individually, yet changes automa- 
tically. A masterpiece of engineering perfection. 
More advanced features than any other equipment of its kind. 

The Convert"- Thorens TD- 
124 Transcription Turntable 
with Ortofon RMG -212 Tone 
Arm. A combination of bril- 
liant craftsmanship. 4 Speeds. 
Built -in strobe. 

The Overture' - Thorens 
TD -121 Turntable with Orto- 
fon SMG-212 tone arm. Ideal 
for 33% performance, and 
easily convertible to other 
speeds. 

ALL W/TH FULL YEAR WARRANTY. 

FREE! CATALOG 
Largest and greatest of 
all ELPA catalogs! 
Featuring Thorens, 
Ortofon and Cecil E. 
Watts world renowned 
high fidelity products. 
Write for catalog and 
name of nearest dealer. 

"The Preludes"- Thorens TD- 
111 Single Speed (33%) Turn- 
table, plus Ortofon SKG -212 
tone arm. Designed for those 
who demand top performance 
plus economy. 

SEE THEM DEMONSTRATED 
E t. P A 

THORENS DIVISION 

ELPA MARKETING INDUSTRIIES. Inc. 
Dept. RE 9, hew Hyde Park, N. Y. 

!n Canada: Tri -Tel Aeeoeiatee Ltd.. Wi towd.te.Ont. 

Paul Ware (right) receives Radio Club 
of America's Armstrong Medal. Making 
presentation is Robert M. Akin, Jr., 
president of Hudson Wire Co., Ossin- 
ing, N. Y. 

range, continuously variable induc- 
tive tuning device, known as the 
Inductuner. 

Mr. Ware was a Fellow of the 
Radio Club of America in 1921, serv- 
ing as president in 1942 -43. 

Motorola Enters Color 
With New Picture Tube 

A new 23 -inch, 92° rectangular 
picture tube will be used in 8 of the 
11 color TV receivers that Motorola 
is introducing this fall. The new tube 
has been demonstrated in prototype 
form several times during the past 
few years, but is now in production 
by National Video Corp. The new 
tube is nearly 51/2 inches shorter than 
the standard 21 -inch 70° tube used 
in the three lower -priced Motorola 
receivers. It is also more than 4 
inches shorter in front surface height 
than the 21 -inch round -tube sets. 

Suggested retail prices on the 
new color line range from $449.95 
to $1,650, with the lowest -priced con- 
sole using the old tube, at about $500, 
and the lowest of the rectangular -tube 
line selling in the $650 class. 

Standard Observatory 
Houses Millimeter 
Radio Telescope 

A new radio telescope, which 
operates at such short wavelengths 
that it can be housed in a standard 
optical observatory dome, has been 
put into use at the University of 
Texas Electrical Engineering Re- 
search Laboratory near Austin. 
Though small as radio antennas go, 
the 16- foot -diameter dish has one of 
the largest size -to- wavelength ratios 
in the world. The wavelengths are 
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BE 
CHOOSY! 

Mile"? a úi/orNtwatsd C&izt 
JUST RIGHT 
FOR YOU 
Fifty years of communications experience backs 
your choice. From the rugged, hard working 
commercial /industrial CB -Six to the CB enthu- 
siast's favorite transceiver -the versatile CB -23. 
Add to this the HQ -105 TRS, designed for the 
CBer with a Ham ticket and /or short wave lis- 
tening in mind and you can choose the Quality 
Hammarlund unit best suited for your needs. 

HQ-105 TRS CB-23 CB-SIX 

With one unit you get both Ham and 
CB coverage -and can listen to short 
wave stations all over the world. 
This is a quality communications re- 
ceiver with a built -in 5 watt trans- 
mitter -which can easily be retuned 
for 10 meter use when you get your 
Ham ticket. 

$22450 

Just add an antenna and you're ready 
to GO! 23 channel Transmit and 
Receive - crystal controlled. One price 
buys all- crystals, squelch, noise 
limiter, S- Meter, plus cables for 12v. 
DC mobile and 117v. AC base sta- 
tion operation. 

$24950 

NEW 
Heavy duty six- channel unit built for 
rugged commercial / industrial use. 
± 3KC vernier tuning control peaks 
in off -channel signals for maximum 
reception. Built-in power supply fur- 
nishes 12v. DC mobile or 117v. AC 
for base station use. 

$17950 
Includes two crystals 

Are 
H R (77177 R RL U ND Manufacturing Company 

A Giannini Scientific Company 53 West 23rd Street, New York 10, N. Y. 

Please send technical literature on following checked CB units. 

HQ-105 TRS 

CB-23 

CB-Six 
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NOW! CASTLE OFFERS YOU 

THE BIGGEST BARGAIN IN 

TV TUNER OVERHAULING! 

ALL MAKES 
ALL LABOR 
AND PARTS 
(EXCEPT TUBES)* 

ONE PRICE 

995 
ONE LOW PRICE INCLUDES ALL UHF , 

VHF AND UV COMBINATION' TUNERS 

In a decade of experience overhauling 
TV Tuners of ALL MAKES, Castle has 
developed new handling and overhauling 
techniques which give you . . . 

Fast Service 
A recent study at our Chicago Plant 
revealed that of all tuners accepted 
for overhauling, over 30% were com- 
pleted and shipped within . . . 

Seven Hours...all others within 24 Hours. 

Simply send us your defective tuner com- 
plete; include tubes, shield cover and 
any damaged parts with model number 
and complaint. 90 Day Warranty. 
Exact Replacements are available for 
tuners unfit for overhaul. As low as 
$12.95 exchange. (Replacements are new 
or rebuilt.) 
;UV combination tuner must be of one 
piece construction. Separate UHF and 
VHF tuners must be dismantled and the 
defective unit only sent in. 

Pioneer,. In I, Tuner Overhaultnr, 

CASTLE 
TV TUNER SERVICE, INC. 
5715 N. Western Ave., Chicago 45, Illinois 
653 Palisade Blvd., Cliffside Park, N.J. 
Canada: 136 Main St., Toronto 13, Ontario 

*Major Parts are additional in Canada 

between 2 and 30 millimeters (10 to 
150 gc). Its size -to- wavelength ratio 
gives it the highest gain and the nar- 
rowest beam width of any radio an- 
tenna. The parabolic mirror made of 
Invar metal by Philco Corp., is pol- 
ished to a smoothness of .003 inch. 

The parabolic dish will be used 
in basic research and in explorations 
for NASA. One of its early jobs will 
be to map the surface of the moon. 
including spacecraft landing sites. 
The millimeter wavelengths used lic 
in the transition region between con- 
ventional radio astronomy and op- 
tical astronomy. Thus the instrument 
has a resolution greater than that of 
any previous radio telescope, and yet 
can observe regions filled with dust 
particles and gas clouds, which are 
opaque to optical telescopes. 

New Terms Adopted 
I u ease the naming of even 

smaller quantities. the International 
Committee on Weights and Measures 
has adopted two new prefixes. They 

The new milli- 
meter radio tele- 
%cope in the 
dome which en- 
ables it to be ori- 
ented as easily as 
un optical tele- 
çeope. 

are "femto" (10-9 symbol "f" and 
"atto" (10 -18) symbol "a ". Also the 
symbol for "deka" has been changed 
to "da ". Here's the revised list: 
Multiple Prefix SymbolMultiple Prefix Symbol 
1012 tern T 10 2 tenti 
109 giga G 10 -3 milli m 
10e mega M 10 - micro 11 

103 kilo k 10 9 nano n 
102 hecto h 10 17 pico p 
101 deka do 10- IS lenito f 
10 t deci d 10 is ano o 

Communications Radio 
Uses Millimeter Waves 

A battery -operated, portable mil- 
limeter radio system was demon- 
strated by Sylvania Electric Prod- 
ucts, at the annual convention of the 
Armed Forces Communication and 
Electronic Association. 

The millimeter system is ex- 
pected to have special advantages in 
long -range space communications; 
short -range military or other commu- 
nications where high privacy is re- 
quired; and in high -capacity city 
ground communications. 

(Continued on page 15) 
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Millimeter re- 
ceiver is 2 x 2 x 4 
inch hand -held 
portion. Rest of 
case contains 
transmitter, in- 
cluding a battery 
power supply. 
With horn trans- 
mitting (inside 
case) and receiv- 
ing antennas, 
beam spreads only 
600 feet at /a 
mile. 
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WHAT HAPPENS TO TRANSISTORS IN THE VAN ALLEN 
BELT? HOW ARE VACUUM TUBES USED IN SPACE ? WHY 
CANT REGULAR LUBRICANTS BE USED ON MOVING 
PARTS IN A SPACECRAFT? TO WHAT EXTENT HAS THE 

ORT CHANGE S e I.1..? e 

The answers to the .' ¡' r- ' e = "he 
changes taking place with space applications 
of electronics. For space electronics involves 
new and different uses of electronic prin- 
ciples. Conventional systemsand components 
are frequently outdated. Technical break - 
throug hs co me al most daily. Space electronics 
is as different from the electronics you know 
as the superheterodyne receiver is from the 
crystal set. 

WHAT DOES THIS CHANGE 
MEAN TO YOU ? 
It means specialized knowledge of space 
electronics is essential for a career in this 
field. Nearly every major electronics organi- 
zation and a good many of the smaller 
companies have become part of the space 
program. Guiding space vehicles, communi- 
cating with them through space and proc- 
essing the vital information they gather 
demands knowledge that did not exist when 
you studied electronics. And this knowledge 
can't be acquired on the job, unless you are 
one of the few men privileged to work for a 

key space engineer or scientist. 
Developments in space electronics are 

affecting almost every area of electronics. For 
instance, the same techniques used in the 
space program are used in electronic pack- 

e II 

aging to reduce compu "ers and television 
sets to a much smaller size. So knowledge of 
space electronics is an asset to a man in any 
field of electronics. 

No question about it, for your career in 
electronics, you must supplement your pres- 
ent knowledge and experience with consider- 
able new knowledge of space electronics. 

CREI CAN HELP YOU 

PROTECT YOUR FUTURE 
CREI now offers a new Home Study Program 
planned to help you protect your future in 
electronics by updating your education to 
space age requirements. 

CREI's Program in Space Electronics en- 
ables you to study at home, on your own 
schedule through methods developed in 
CREI's 36 years of experience in technical 
education through home study. 

Long and painstaking effort has been de- 
voted to the preparation of this program. 
CREI faculty members have visited 14 govern- 
ment and private technical organizations in 
the space effort to determine exactly what 
knowledge of electronics they want in men 
they employ. Engineers and scientists from 
some of these organizations have been 
retained as consultants to supply the tech- 
nical material that makes up the program. 

PHOTOGRAPHS COURTESY OF NATIONAL AERONAUTICS & SPACE ADMINISTRATION 
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CREI 

ANNOUNCE S 

A UMQUE 

HOME STUDY 

PROGRAM In 

SPACE 

ELECTRONIC 

ENGINEERING 

TECHNOLOGY 

CREI ) 

with your choice of these specialties 

SPACE DATA SYSTEMS_ Includes analog and 

digital computers, information theory, data acgJisition 

and processing. 

SPACE TRACKING SYSTEMS Includes 

microelectronics, space propagation, masers, lasers, 

infrared techniques. 

SPACECRAFT GUIDANCE 

AND CONTROL Includes inertial navigation, 

space radar, star tracker systems, tracking networks. 

The first educational program developed specifically to 
help electronics men apply their experience to the space 
effort. 

Content of program developed to meet employment re- 

quirements as determined by consulting government and 
private organizations in the space field. 

Text material prepared with the help of engineers and 
scientists holding key positions in leading space- oriented 
organizations. (Names on request.) You study exactly the 
material technical organizations in the space effort want 
their employees to know. 

YOU ARE ELIGIBLE FOR THIS PROGRAM 
IF YOU WORK IN ELECTRONICS AND HAVE A 
HIGH SCHOOL EDUCATION. 

FREE BOOK GIVES FULL INFORMATION. TEAR OUT 
AND MAIL POSTPAID CARD or write CREI, 
Department 1409 -A, 3224 Sixteenth Street, N. W., 
Washington 10, D. C. 

IMF 
The Capitol Radio Engineering Institute 
Founded 1927 Accredited Member of the National Home Study Council 

Dept. 1409 -A, 3224 Sixteenth St., N. W. 

Washington 10, D. C. 

Please send me FREE book describing CREI Home Study 

Programs including new Program in Space Electronics. I am 

employed in electronics and have a high school education. 

4:4CTRONICS 

Name 

Address 

City Z.7e 

Employed by 

Type of present work 

Check: Home Study Residence School G.I. Bill 

Age 

State 
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Postage will be paid by 

CREI 
The Capitol Radio Engineering Institute 
3224 Sixteenth Street, N.W. 

Washington 10, D. C. 

FIRST CLASS 

Permit No. 288 -R 

Washington, D. C. 

VIA AIR MAIL 

wzmfmfmmÌ 

NOW CREI 

OFFERS 

SPECIALIZED 

EDUCATION 

IN EVERY 

IMPORTANT 

AREA OF 

ELECTRONICS 
SPACE DATA SYSTEMS (NEW) 

SPACE TRACKING SYSTEMS (NEW) 

SPACECRAFT GUIDANCE 
AND CONTROL (NEW) 

COMMUNICATIONS 

AERONAUTICAL AND 
NAVIGATIONAL 

TELEVISION 

AUTOMATION AND INDUSTRIAL 

NUCLEAR 

SERVOMECHANISMS 
AND COMPUTERS 

FREE BOOK GIVES COMPLETE INFORMATION 
ON CREI HOME STUDY PROGRAMS 
INCLUDING NEW PROGRAMS IN SPACE 
ELECTRONICS. TEAR OUT AND MAIL 
POSTPAID CARD FOR YOUR COPY TODAY. 
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(Continued from page 10) 
Operating at 50 -gc in the ehf 

(extremely high frequency) band, the 
wavelength is approximately 6 milli- 
meters, ground range is about half a 
mile. Range in space, where there is 
no atmosphere to absorb the radio 
signal, might be thousands of miles. 

Hugo Gernsback Award 
Lawrence Noah Dworsky, 

K2KQH, 20 years old, has received 
the 1963 -64 Hugo Gernsback Schol- 
arship Award, a $1,000 grant pre- 
sented yearly to the student chosen 
by New York University's College of 
Engineering faculty. 

An early interest in amateur ra- 
dio brought Mr. Dworsky his amateur 
license at the age of 12. In 1958, 
while attending Bronx High School 
of Science, he advanced to an Ama- 
teur Extra Class license. President of 
the school's Science Radio Club for 
1959 -60, he then graduated and 
entered the College of Engineering at 
New York University. He intends to 
do graduate work there in electrical 
engineering, after obtaining his de- 
gree in 1964. 

Science serves as a recreational 
as well as career pursuit for Mr. 
Dworsky. He is spending his summer 
vacation working at NYU under a 
research grant from the National Sci- 
ence Foundation. 

New Short -Pulse Radar 
Has High Resolution 

A radar that can discriminate 
between objects separated by only a 
few inches in range has been an- 
nounced by General Dynamics /Elec- 
tronics. 

The secret of the technique is 
transmission and reception of micro- 
wave impulses that last only a frac- 
tion of one -billionth of a second 
(subnanosecond). The longer pulses 
emitted from older radars, and the 
longer time required by receiving 
equipment to detect pulses, reduced 
the resolution of the radar. By cut- 
ting the pulse time it is possible to re- 
solve points such a short distance 
apart that they would appear as a 

(Continued on page 18) 

SEPTEMBER, 1963 

NEW CADRE C -75 
The new Cadre C -75 1.5 -watt, 2- channel 
transceiver is 15 times too powerful for 
youngsters (under 18 years of age) to oper- 
ate, according to FCC regulations. Clearly, 
it's not a toy. It's designed for serious CBers 
who need 'big set' performance that can be 
used conveniently anywhere. 
The new C -75, weighing less than 2 lbs; pro- 
vides clear, reliable 2 -way communications 
up to 5 miles and more. All solid state design 
creates an extremely rugged transceiver to 
absorb rough handling, stays on frequency. 
Two crystal - controlled channels spell per- 
fect communications contact everytime. Sen- 
sitive superhet receiver (lrov for 10 db S/N 
ratio) brings in signals in poor reception 
areas. Powerful transmitter has one watt 
output to the antenna. Adjustable squelch 
silences receiver during standby. AGC as- 
sures proper listening level. In a word, the 
C -75 has all the features you'd look for in a 
quality full size CB unit. 
The C -75 has all the portable conveniences: 
operates on alkaline or mercury penlite cells 
(8 -hour rechargeable nickel- cadmium bat- 
tery available) ; earphone and antenna jacks; 
built -in retractable antenna; jack for base 

CB TRANSCEIVER 
operation while recharging. 
Use the Cadre C -75 anywhere in the field, 
for vehicle, office, boat or plane. Use it con- 
stantly too, because its all- transistor modu- 
lar circuit (11 transistors and 2 diodes) is vir- 
tually maintenance free. $109.95. Recharger 
and 2 nickel- cadmium batteries 431.85. 

FOUR CADRE 5- WATT ALL- TRANSISTOR TRANSCEIVERS 

5 crystal -con- 
trolled transmit 
and receive posi- 

tions; automatic gain control, maximum re- 
ceiver sensitivity; built -in squelch and noise 
limiting are just a few of the features. 
CADRE 510 Variable tuning in addition to crys- 
tal control. Power supply for 110 VAC and 
12 volt DC. $209.95 
CADRE 515 Power supply for 110 VAC and 12 
volt DC. $194.50 
CADRE 520 For DC mobile operation and fleet 
use. $187.50 
CADRE 525 In portable case with built -in bat- 
tery power supply, recharger, AC cord, tele- 
scoping antenna. $269.95 

See your Cadre distributor or write: 

Y CAI= E INDUSTRIES CORP. /COMMERCIAL PRODUCTS DIV. /ENDICOTT, N. Y. /(607) 748.3373 

Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave. W., Willowdale, Ont. Export: Morhan Exporting, 458 B'way, N. Y. 13 
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Add 15 miles to UHF reception range 

First All Channel UHF Booster - Blonder- Tongue U -BOOST 

The fabulous new Blonder- Tongue U -Boost adds up to 15 
miles to the UHF reception range. The U -Boost can clean up 
and improve fuzzy TV pictures in weak UHF signal areas, 
making them sharp and clear. 
The U- Boost(gain 10 db) triples antenna signal voltage - 
improves picture contrast on all but the "hottest" TV sets 
or with deluxe converters. Further, the U -Boost has a lower 
noise figure than most existing TV sets or UHF converters. 
This means a better signal -to -noise ratio, resulting in less 
snow in the picture. An easy non -critical tuning dial enables 
the U -Boost to cover all UHF channels, 14 thru 83. 
Installation of the U -Boost is simple. It has an AC con- 
venience receptacle; patented 300 ohm stripless terminals 

Canadian 
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make it a cinch to connect twin lead without stripping or 
splicing. The modernU -Boost styling matches the new Blonder - 
Tongue UHF converters. U- Boost, List $39.95 

BLONDER -TONGUE UHF CONVERTERS, PERFORMANCE -PROVED 2,000,000 TIMES 

Blonder- Tongue 99 -S - all- channel 
signal areas $27.95 

Blonder- Tongue BTU -2T -all- channel 
converter with 5 to 8 db increase 
in signal power. For weak signal 
areas $44.95 

Look to the leader in UHF. 
See your Blonder -Tongue distributor. 

UHF converter for prime 

engineered and manufactured by 

BLONDER TONGUE 
9 Ailing SI.. Newerk.2 N. J. 

Div.: Benco Television Assoc., Ltd., Toronto, Ont. /home TV accessories closed circuit TV community TV UHF converters master TV 
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Through 
HOME STUDY 
or in 

De 

ELECTRONICS 

The Grantham Communications 
Electronics Course prepares you 
for your first class commercial 

F.C.C. LICENSE 
The Grantham home study course teaches you prin- 

ciples of electronics in a simple "easy -to- grasp" manner. 
Each new principle is explained first in everyday lan- 
guage and then, after you understand it, is associated 
with the proper technical language. You learn and re- 
member more, because the emphasis is on understanding 
rather than on memorizing. 

This correspondence course is directed toward two 
major objectives - (1) to teach you a great deal about 
electronics, and (2) to prepare you to pass all of the 
F. C. C. examinations required for a first class commer- 
cial operator's license. We teach you step by step and 
have you practice with FCC -type tests which you send 
to the School for grading and comment. You prepare for 
your F. C. C. examinations under the watchful direction 
of an instructor who is especially qualified in this field. 

Grantham training is the easy way to learn more 
quickly - to prepare more thoroughly - for F. C. C. 
examinations. And your first class license is the quick, 
easy way to prove to your employer that you are worth 
more money. 

Get details concerning how we can prepare you for 
your F. C.C. license and how that license can help you 
advance in electronics. Mail the coupon below to the 
home office of Grantham School of Electronics in Holly- 
wood, Calif., and our free catalog will be sent to you 
promptly. 

ii 
1i 
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offers 
interesting and profitable careers in 
RADIO AND TV BROADCASTING TWO -WAY RADIO COM- 
MUNICATIONS RESEARCH AND DEVELOPMENT RELAY 

STATION MAINTENANCE AUTOMATION ELECTRONICS 
TECHNICAL WRITING IN ELECTRONICS INDUSTRIAL 

ELECTRONICS ELECTRONIC COMPUTERS MILITARY 
ELECTRONICS INSTRUMENTATION TELEMETERING 

AERONAUTICAL ELECTRONICS SPACE ELECTRONICS 
and many other 

interesting and profitable fields of the present and future 

To get ahead in electronics, you must have the proper 
training and your employer must know that you have that 
training. Your F. C. C. license is a "diploma' in communi- 
cations electronics granted by the U. S. Government, and 
it is recognized as such by employers. Grantham School of 
Electronics specializes in preparing you to earn this 
diploma. 
HERE'S PROOF... that Grantham students prepare for 
F. C. C. examinations in a minimum of time. Here is a list 
of a few of our recent graduates, the class of license they 
got, and how long it took them: 

License Weeks 

David H. Klempel, Lambert, Montana 1st 12 

James Lee Winde, 805 Princeton Rd., Wilmington, Del. 1st 12 

Wayne A. Taylor, 4111 Nicholson St., Hyattsville, Md. 1st 30 

Ralph Munday, 417 West Pecan, Rogers, Arkansas 1st 13 

Harold F. DeBruin, 1621 N. Morrison St., Appleton, Wisc. 1st 12 

Floyd R. Henderson, 3219 Andrita St., Los Angeles, Calif. 1st 24 
Gerald D. Herbert, Route 6, Bloomfield, Iowa 1st 12 

Alexander Mikalaski, 4510 Rittenhouse St., Riverdale, Md. 1st 30 

Joseph J. Hytovick, 260 Poplar St., Dickson City, Penn. 1st 12 

Wayne F. Murphy, 311 Jefferson St., Roanoke Rapids, N.C. 1st 12 

John L. Marlow, Box 384, Umatilla, Oregon 1st 12 

If you are interested in details concerning our training, 
indicate in the coupon below whether you prefer home study 
or resident classes, and mail the coupon to the School's home 
office in Hollywood, California - to the address given in the 
coupon - for free details. 

GRANTHAM SCHOOL OF ELECTRONICS 
HOLLYWOOD SEATTLE KANSAS CITY 

Resident Class Schedules Available 
The complete Grantham Communications EIectronics Course is offer- 
ed under several different DAY and EVENING schedules, as follows: 
(1) In 3 months of DAY classes, meeting Mondays thru Fridays from 

9 a.m. until 1 p.m. 
(2) In 2 months of DAY classes, meeting Mondays thru Fridays from 

8:30 a.m. until 5:30 p.m., and Saturdays from 8:30 a.m. until 
12:30 p.m. 

(3) In 5 months of EVENING classes, meeting Mondays, Wednesdays, 
and Fridays from 6:30 p.m. until 10:30 p.m. 

(4) In 7 months of EVENING classes, meeting Tuesdays and Thurs- 
days from 6:30 p.m. until 19:30 p.m. 

Accredited Member, National Home Study Council 
SEPTEMBER, 1963 

I. 

WASHINGTON 

(Mail in envelope or paste on postal card) 

National Headquarters Office 

Grantham School of Electronics 
1505 N. Western Ave., Hollywood 27, Calif. 

Gentlemen: 

Please send me your free booklet telling how I can get my com- 
mercial F.C.C. license quickly. I understand there is no obligation 

Name Age 

Address 

City State 

1 am interested in: Home Study Seattle classes 

Hollywood classes Washington classes 
34P 

17 

www.americanradiohistory.com

www.americanradiohistory.com


Wondrous stereo sound by Grommes .. . 

to thrill the budget -minded as well as the 
affluent. Enjoy the luxury of Grammes 
E-Line-a happy marriage of thrift and 
excellence. 

Model E -24 24 watt Stereo Amplifier 79.95 
Model E -36 36 watt Stereo Amplifier 119.95 

(Illustrated above) 
Model E -104M FM -AM Stereo Tuner 129.95 

Model E -105M FM -AM Stereo Tuner 139.95 
(Illustrated below) 

Prices include desert -gray metal cover 

Write GROMMES 
Division of Precision Electronics, 
Inc., 9101 King Street, Franklin Park, 
Illinois 

Robert Apgar of General Dynamics/ Electronics checks the response of two metal 
cylinders less than 5 inches apart_ 

(Continued from page 15) 
single blur on the older radar. 

Experiments made with a pair 
of balloons strung a few inches apart 
separated the balloons perfectly. 

CALENDAR OF EVENTS 
NATESA Convention, Aug. 22 -25; Edgewater Beach 
Hotel, Chicago. 
International Exhibition of Industrial Electronics 
(INEL), Sept. 2 -7; Swiss Industries Fair halls, Basle, 
Switzerland. 
First International Radio and Television Show, 
Sept. 5 -15; Porte de Versailles, Paris, France. 
7th National Convention on Military Electronics 
(MIL -E -CON 7), Sept. 9 -11; Shoreham Hotel, Wash- 
ington, D.C. 
High Fidelity Music Show, Sept. 10 -15; Trade Show 
Building, New York City. 
International Radio, Television and Electronics Ex- 
hibition, Sept. 13 -22; R.A.I. Buildings, Amsterdam, 
Holland. 
26th Annual Stag Hamfest (Greater Cincinnati Ama- 
teur Radio Ass'n), Sept. 22; Strickers Grove, Mt. 
Healthy, Cincinnati. 
International Telemetering Conference, Sept. 23 -27; 
Hilton Hotel, London. 
Canadian Electronics Conference, Sept. 30 -Oct. 2; 
Exhibition Park, Toronto, Canada. 
15th Annual Fall Convention and Exhibit, Audio 
Engineering Society, Oct. 14 -18; Barbizon -Plaza 
Hotel, New York City. 

Frank Paul Dead at 79 
Frank R. Paul, veteran electron- 

ics illustrator and associate of Gerns- 
back publications since 1914, died at 
his home in Teaneck, N. J., aged 79 
years. "Paul," as he was known pro- 
fessionally, worked actively to the 
day of his death, which was due to a 
heart attack. 

Paul was also a skilled marine 
and architectural draftsman, and de- 
signed for the pharmaceutical firm 
Johnson and Johnson a number of 
buildings that have been called clas- 
sics of modern industrial architecture. 
Known as the dean of science- fiction 
artists, he painted numerous covers 
for science -fiction magazines, includ- 
ing all the covers for the original 
"Amazing Stories" magazine, a 
Gernsback publication. 
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Small Thermogenerator 
Commercially Available 

A thermoelectric generator de- 
signed to burn natural gas or pro- 
pane and produce low -voltage dc at 
16, 32, 48 and 64 watts, or any mul- 
tiple of 16, is announced by Good - 
All Rectifiers of Ogallala, Neb. The 
device is intended to produce elec- 
tricity for cathodic protection in 
remote areas (see "Cathodic Protec- 
tion -The Big Electronics," RADIO - 
ELECTRONICS March 1963, page 48). 

As far as is kno%, n, this is the 
first generator of its type on the 
market. END 

Good -All secretary Bonnie Haywcrd 
demonstrates the generator that turns 
gas heat directly into electric current. 

RADIO -ELECTRONICS 
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PHOTOFACTgives you maximum, current coverage 

in the new SPECIALIZED SERVICE DATA SERIES 

Transistor Radio Series Auto Radio Series 
Now available in handy volumes, 
twelve to fifteen issued each year 
-to keep you up -to- the -minute 
on new Transistor Radio produc- 
tion. Each covers 40 to 50 popular 
late models. Regular price per 
volume, $2.95 -only $2.65 when 
purchased on a Standing Order 
Subscription -you save 300 per vol- 
ume! 

TYPICAL COVERAGE IN VOL. 24 

JUNE 1963: 33 SEPARATE CHASSIS, 
52 POPULAR MODELS COVERED 

Here's a wealth of complete, uni- 
form, authoritative PHOTOFACT 
service data on current Transistor 
Radio models. Includes Stand- 
ard Notation Schematics®, 
CircuiTrace®, chassis photos, 
complete replacement parts lists, 
alignment instructions- every- 
thing you want for time -saving, 
profitable repair work! 

Available to you in convenient 
volumes, issued six to eight times 
yearly. Gives you timely, com- 
plete PHOTOFACT service data on 
current Auto Radio output. Each 
volume covers 40 to 60 popular 
late models. Regular price per vol- 
ume, $2.95 -only $2.65 when pur- 
chased on a Standing Order Sub- 
scription -you save 300 per volume! 

TYPICAL COVERAGE IN VOL. 19, 

JUNE 1963: 32 SEPARATE CHASSIS 
60 POPULAR MODELS COVERED 

You get famous PHOTOFACT COV- 

erage on current Auto Radio 
models -complete, uniform, 
authoritative. Includes full align- 
ment details, Standard Notation 
Schematics®, CircuiTrace® for 
printed circuits, chassis photos, 
dial cord stringing, complete re- 
placement parts lists -every de- 
tail for more profitable servicing! 

Wit 

Tape Recorder Series 
Two volumes issued yearly, to bring you 
complete PHOTOFACT coverage of all im- 
portant, late model Tape Recorders. 
Regular price per volume, $4.95 -only 
$4.65 when purchased on a Standing Order 
Subscription -you save 300 per volume! 

SAVE 3/:1 
PER VOLUME 

SIGN UP TODAY FOR A MONEY -SAVING 
STANDING ORDER SUBSCRIPTION 

With a Standing Order Subscription to receive 
PHOTOFACT Specialized Series of your choice as 

issued, you pay only $2.65 for the Transistor, Auto Radio and CB Radio 
Series, instead of the regular $2.95 price; only $4.65 for the Tape 
Recorder Series, instead of the regular $4.95 price. You save 300 per 
volume and you keep right up with current model output. Get the world's 
finest specialized servicing data regularly, and enjoy extra sav- 
ings with a Standing Order Subscription. Sign up with your Sams 
Distributor, or send coupon today. 

SAVE WITH A STANDING ORDER SUBSCRIPTION! 
SEPTEMBER, 1963 

CB Radio Series 
Two to three volumes issued yearly -com- 
plete PHOTOFACT coverage of all popular CB 
Radio models. Regular price per volume, 
$2.95 -only $2.65 when purchased on a Stand- 
ing Order Subscription -you save 300 per 
volume! 

HOWARD W. SAMS Re_.CO., INC. 
Howard W. Sams & Co., Inc., Dept. 6 -J3 

4300 W. 62nd St., Indianapolis 6, Indiana 
Enter my Photofact Standing Crder Subscription 
Send full information on money- saving Easy -Buy Plan 

My Distributor is 

Shop Name 

Attn. 

Address 

City Zone State 
I_ _J 
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NEW RCA- 6146A WITH 

"DARK 
HEATER" 

Lets You Forget Heater Voltage Variations 

New! RCA- 6146A, a Beam Power Tube with "Dark Heater ", joins the RCA -6146 
family. With RCA -6146A in the circuit, you can be sure that drop in power output 
will be negligible -even when the heater voltage is reduced to 5 volts! 

When you replace with RCA -6146A "Dark Heater," you get the latest in electron 
tube technology: lower internal stresses for longer heater life; cooler operation 
to reduce possible heater damage; and stable heater -current characteristics. 
This small, sturdily -built tube provides the same high efficiency and power output 
capabilities as its prototypes -35 watts CW (ICAS) at 175 Mc.; 70 watts CW 
(ICAS) at 60 Mc. RCA- 6146A, as well as the entire 6146 family, is available every- 
where through RCA INDUSTRIAL TUBE DISTRIBUTORS. 

RCA Electronic Components and Devices, Harrison, N. J. 

e 

For name and address of your local distributor, call or write your nearest RCA Distributor Products 
Sales Office: NEW YORK, N. Y.: 36 W. 49th St., Murray Hill 9 -7200; NEEDHAM HEIGHTS 94 MASS.: 
80 "A" St., Hillcrest 4 -8480; WASHINGTON 6, D. C.: 1725 "K" St., S. W., FEderal 7 -8500; ATLANTA, 
GA.: 134 Peachtree St., N. W., JAckson 4 -7703; CLEVELAND, OHIO: 1621 Euclid Ave., CHerry 1 -3450; 
CHICAGO, ILL.: Merchandise Mart, 467 -5900; DALLAS 7, TEXAS: 7901 Carpenter Freeway, MElrose 
1 -3050; KANSAS CITY 14, MO.: 7711 State Line, EMerson 1 -6462; LOS ANGELES 22, CAL.: 6801 E 
Washington Blvd., RAymond 3 -8361 

The Most Trusted Name in Electronics 
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C orrespondence 

TV Camera Works Fine 
Dear Editor: 

I recently finished the closed- circuit 
television camera in the May and June 
1962 issues of RADIO -ELECTRONICS. I 

was most elated at the results. I built the 
camera using the minimum number of 
parts substitutions, and they had no ef- 
fect on the final product. The camera 
had a grand total of 525 lines of resolu- 
tion, which is very good for a homebrew 
job. 

The substitutions I made were 
changing the basing and using 6U8A's 
instead of 6BU8's, and using the RCA 
6326 vidicon. With this vidicon, the 
sensitivity was 3 -5 foot -candles, for av- 
erage scenes. 

I think this circuit was a very good 
one indeed and the directions for the 
deflection coils, if followed. will produce 
a set of good coils that work most ad- 
mirably in this circuit. 

GARY GAUGI ER 
Atherton, Calif. 

On Pushbuttons 
Dear Editor: 

Your article "Pushbuttons Add 
Ohms or Mf's" (March 1963, page 72) 
interested me. However, the pushbutton 
switch (Mallory MCB -540), which lists 
for $18.50, discouraged me until I re- 
membered an old junked pushbutton 
switch of the kind used in old -time con- 
sole radios for changing stations. 

It has four station switches and a 
manual -off button which resets the other 
switches. Each button has two normally 
open contacts and all four can be 
pushed in simultaneously. 

As a result I have a high and a low 
substitution range. Recently I found an 
assembly with corresponding normally 
closed segments that is ideal for a com- 
bination R -C box. 

ADOLPHIUS F. C. ST. CLAIR 
Orlando, Fla. 

Simple Joys of Servicing 
Decir Editor: 

I hate to do it, but I have arrived 
at a point where I will not accept some 
makes for service in my shop. Some 
sets are more work than they are worth. 
I have a brand in mind where the audio 
section is mounted on a printed -circuit 
board directly over the power choke 
and vertical output transformer. Any 

RADIO -ELECTRONICS 
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SERVICE TECHNICIANS, ENGINEERS, TEST LABS SAY . . . THE POPULAR MIGHTY MITE IS 

THE 

Here it is .. . 

Designed for the present 
and far into the future. 
Tests all of your pres- 
ent tubes plus the new 
RCA Nuvistors and 
Novars. GE Compactrons 
and Sylvania 
10 pin tubes. 

tie:::í 

A complete tube tester that is smaller than a portable type- 
writer yet outperforms testers costing hundreds of dollars. 
A real money maker for the serviceman and a trusty com- 
panion for engineers, maintenance men and experimenters. 
Even though the Mighty Mite weighs less than 8 pounds, 
new circuity by Sencore enables you to use a meter to 
check grid leakage as high as 100 megohms and gas condi- 
tions that cause as little as one half microamp of grid cur- 
rent to flow. Then too, it checks for emission at operating 
levels and shorts or leakage up to 120,000 ohms between all 
elements. This analytical "stethoscope" approach finds 
troublesome tubes even when large mutual conductance 
testers fail. And it does all this by merely setting four con- 
trols labeled A, B, C, & D. 

Check these plus Sencore features: New, stick -proof 
D'Arsonval Meter will not burn out even with a shorted 
tube Meter glows in dark for easy reading behind TV set. 

J 
Finds 'em Fast! 

Check 'em AC! 

New large Speedy Set -Up Tube Chart in cover, cuts set -up 
time Rugged, all -steel carrying case and easy grip handle 

Smallest complete tester made, less than one foot square. 
The Mighty Mite will test every standard radio and TV 

tube that you encounter, nearly 2000 in all, including foreign, 
five star, auto radio tubes (without damage) plus the new 
GE Compactrons, RCA Nuvistors and Novars and Sylvania 
10 pin tubes. 

Mighty Mite also has larger, easy -to -read type in the set- 
up booklet to insure faster testing. Why don't you join the 
thousands of servicemen, engineers, and technicians who 
now own a Mighty Mite tube tester? Tube substitution is 
becoming impossible and costly with nearly 2000 tubes in 
use today. Ask your authorized Sencore Distributor for the 
New Improved Mighty Mite. Size: 101 /a" x 91/a" x 31/2 ". 
Wt. 8 1hs. 

MODEL TC114 

Sencore Sam says . 

"They all agree . the Mighty Mite 
is the real answer for the man on the go." 

S E N C O R E ADDISON, ILLINOIS 

SEPTEMBER, 1963 

Dealer Net $74.50 

d 

21 

www.americanradiohistory.com

www.americanradiohistory.com


T4Ww2Vt4t da off 

1?wlios -T V Sewimuht- 

Those who use 

1111AM 
replacement loudspeakers 

Those who use 

other brands of 

replacement loudspeakers 

Were proud to say that 
this group is bigger* 

* According to the findings of Brand Name 
Surveys, Chicago, Illinois in March and April 
1963, more servicemen prefer Quam speakers 
than all other replacement brands combined. 
Major reasons stated for the preference: 
Quality! Availability! Performance! 

QUAM -NICHOLS COMPANY 
238 East Marquette Road, Chicago 37, Illinois 

Coming in October Radio - Electronics 
ELECTRONIC THERMOMETER 
This instant -acting device is especially useful to the amateur and pro- 
fessional photographer and others who must monitor chemical solutions. 
CUSTOM -BUILT CHURCH AMPLIFIER 
This versatile unit intended for PA, remote installation and distributed 
hearing -aid use contains features that will be interesting to designers 
and installers of various types of PA systems. 
TESTING TRANSISTORS IN CIRCUIT 
How to go about testing your transistors without specialized equipment. 
KILL THAT MOBILE NOISE! 
Noise from the ignition system is a problem that increases with the 
increasing use of mobile radio, and is becoming especially important in 
connection with CB work, where low powers make electrical interference 
more troublesome. This story tells how to reduce or eliminate it. 

OCTOBER ISSUE (on sale September 17) 
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repairs to the audio or vertical sections 
require separating this mess. Many of 
the parts are modules available only 
from the manufacturer, which means 
tying up the set for weeks. 

This same manufacturer is sending 
out literature on how to make a profit 
in the service business. Time is money; 
if a set cannot be serviced rapidly, a 
service shop is just operating as a chari- 
table organization. 

A manufacturer who combines an 
agc control with a height and linearity 
control in one unit on a printed board is 
making no contribution to science. 

Why must manufacturers hide the 
ac plug in such inconvenient spots, mak- 
ing it so time -consuming to put the back 
on the set? When the plastic case 
stretches like rubber, it adds to the 
troubles. 

The service industry is pulling itself 
up with license bills, but there is a need 
for help from the manufacturer, too - 
new standards of construction for fast 
service, and the willingness to stand be- 
hind a repair job. 

The cabinets are very pretty indeed, 
but customers begin to wonder when 
they find service technicians shying 
away from repairing the sets. 

JULIUS COHEN 
Saratoga, Calif. 

Silly Question? 
Dear Editor: 

I was disappointed with Service 
Clinic, July '63. The item on broad- 
casting TV test patterns didn't belong 
there. 

Any service technician who doesn't 
understand why he can't broadcast test 
patterns for use away from his shop 
shouldn't own or operate a signal gen- 
erator. He can't know what trouble he 
can cause in his neighborhood with or- 
dinary rf and sweep generators when 
they're not used right. 

The Clinic and your Technotes have 
been a great help in my TV work, so 
keep it up. But the item I mentioned 
took up space for another good TV 
service note. 

PETER LEGON 
Malden, Mass. 

[Mr. Legon is right, but the un- 
happy fact remains that such TV tech- 
nicians do exist, as was proved by the 
inquiry. While they do, a warning to 
them is quite possibly not a waste of 
space.- Editor] 

Gremlin Trouble 
Dear Editor: 

I've been a subscriber to your sev- 
eral magazines since the early Twenties 
and still enjoy them now at 78. I build 
many of the construction projects. 

But I've had my disappointments 
after a lot of work and expense, when 
I found that a device didn't work be- 

RADIO-ELECTRONICS 
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SPECIAL TRAINING EQUIPMENT INCLUDED 
Specializing in Electronics makes it possible for NRI to provide a 
variety of courses to fit the needs of most any ambitious man interested 
in this field. Courses built around NRI's time -proved "learn -by- practice" 
method that makes learning easier, faster, more interesting. Most NRI 
courses include -at no extra cost -special training equipment to give 
shop and laboratory experience in your own home. And all equipment 
is yours to keep. As the oldest and largest school of its kind, NRI has 
nearly 50 years of experience training tens of thousands of men of all 
ages and varying educations. Read some of these success stories on the 
other side of this page, then check and mail the postage -free form 
today. Find out about opportunities in Electronics, about NRI training, 
NRI trial plan, convenient terms. 

r 

Pick the Career You Want in the 
Wonderful Field of ELECTRONICS 

nri TRAIN WITH 
THE LEADER 

Now 9 ways to assure 
advancement or turn 
your hobby into a new 
and profitable career 

1 

2 

3 

4 

5 

6 
7 

8 

9 

TELEVISION -RADIO SERVICING 
Learn to service black- and -white and color TV sets, AM- 
FM radios, stereo hi -fi, PA systems, etc. A profitable, 
interesting field for part-time or full -time business of your 
own. 

INDUSTRIAL -MILITARY ELECTRONICS 
Learn Principles, Practices, Maintenance of Electronics 
equipment used today in business, industry, defense. Covers 
Electronic controls and measurement, computers, servos, 
telemetry, multiplexing, many other subjects. 

COMPLETE COMMUNICATIONS 
A comprehensive training program for men seeking careers 
operating and maintaining transmitting equipment in Radio - 
TV Broadcasting or mobile, marine, aviation communica- 
tions. Prepares you for FCC License. 

FCC LICENSE 
Prepares you quickly for First Class License exams. Every 
communications station must have one or more FCC - 
licensed operators. Also valuable for Service Technicians. 
You train at home. 

BASIC ELECTRONICS 
An abbreviated, 26- lesson course covering Automation - 
Electronics, Radio -Television language, components and 
principles. Ideal for salesmen, hobbyists and others who 
find it valuable to be familiar with the fundamentals of this 
fast -growing industry. 

MATH FOR ELECTRONICS 
A short course package of carefully prepared texts that 
take you from basic arithmetic review through graphs and 
electronic formulas. Quick, complete and low in cost. 

AVIATION COMMUNICATIONS 
For men who want careers working with and around 
planes. Covers direction finders, ranges, markers, loran, 
shoran, radar, landing systems, transmitters. Prepares you 
for FCC License exams. 

MARINE COMMUNICATIONS 
Shipboard transmitting equipment, direction finders, depth 
indicators, radar are all covered in this course. You pre- 
pare for your First Class Radiotelephone License with 
Radar Endorsement. 

MOBILE COMMUNICATIONS 
Training in installation and maintenance of mobile equip- 
ment and associated base stations like those used by fire 
and police departments taxi companies, etc. Prepares you 
for your First Class FCC License exams. 

CUT OUT AND MAIL' 

SEE OTHER SIDE 

FIRST CLASS 
PERMIT 

NO. 20 -R 

(Sec. 11.9, P. L. & R. ) 

Washington, D. C. 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary If Mailed In The United States 

POSTAGE WILL BE PAID BY 

n,ri 
National Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D. C. 
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Where You Train is as Im 

as Your Decision to Train 

uri, JOIN THE THOUSANDS 

WHO GAINED SUCCESS WITH NRI 
Thousands of NRI graduates throughout the U.S. and Canada are 
proof that it's practical to train at home for careers in Electronics - 
Automation, TV- Radio. NRI graduates are in every kind of 
Electronics work. Here are five typical success stories from NRI 
files. Catalog tells more about what NRI graduates do and earn. 
Mail the postage -free form. 

'SEE 

AVERAGES $150 -$170 A MONTH SPARE TIME. 
"My spare time business fixing Radio and TV sets picks 
up every month," writes William L. King of Yoakum, 
Texas. "Looks like I'll have to go into it full time. I wish 
it were possible to tell every man of the wonderful 
advantages in this field." 
FROM TEXTILE WORKER TO TECHNICIAN. 
That's the story of Harold L. Hughes, 225 Civiley Blvd., 
Indian River City, Fla. After graduating from NRI he 
worked in a TV shop, is now employed by an engineering 
firm as a Senior Electronics Technician. He says, "I shall 
be eternally grateful to NRI." 
HAS SERVICE BUSINESS OF HIS OWN. Don House, 
3012 2nd Place, Lubbock, Texas, went into his own full - 
time business six months after finishing the NRI Radio - 
TV Servicing course. "It makes my family of six a good 
living," he states. "We repair any TV or Radio. I would 
not take anything for my training with NRI. I think it 
is the finest." 
WORKS FOR FIRM BUILDING DC WELDERS. 
"Your school helped me get this job," writes Lawrence 
S. Cook, 529 South Bounds St., Appleton, Wis. He has 
also done broadcast work, TV repair, and builds custom 
stereo systems and medical electronic equipment. "I 
thought very highly of the Communications course. I 
still use the texts." 
ELECTRONIC TECHNICIAN FOR POST OFFICE. 
"NRI training enabled me to land a very good job as 
Electronic Technician with the Post Office Dept.," re- 
ports Norman Ralston, 1947 Lawn Ave., Cincinnati, 
Ohio. "I finished 6th out of 139. I also have a very 
profitable spare -time business fixing Radios and TV." 

OTHER SIDE 

Cut Out and Mail -No Stamp Needed 

nri NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue 
Washington 16, D.C. 3F 

Please send me your Electronics, Radio -TV catalog 
with complete information on 9 ways to train at 
home. (No cost or obligation. No salesman will call) 

Name Age 
(Please Print) 

Address 

City Zone State 

The Amazing' 

Field of 

Electronics 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

More ambitious men 
are deciding to train for 
careers in Electronics - 
Automation, Radio -TV, 
because they recognize 
the opportunities in this 
exciting field to advance 
and prosper. But where 
a man trains and how 
the school of his choice 
teaches Electronics . . . 

how it encourages him 
to reach his goals and 
realize his ambitions ... 
is most important to 
his success. 

In this fast changing world, a school offering Elec- 
tronics training must keep pace. That's why NRI - 
with nearly 50 years of specialized experience -now 
offers you nine choices of training within the one field 
of Electronics. Select the course of most interest to you 
and receive the kind of training that prepares you for a 
specialized career. NRI's large staff is always on the job 
keeping course material up -to -date, helping you earn 
your way while you train, assisting you with job place- 
ment when ready. In short, whatever branch of 
Electronics you select, NRI is qualified through 
knowledge and experience to help you grow. 

.,_.......J 
THE OLDEST AND LARGEST 

SCHOOL OF ITS KIND. 

Job Counselors Recommend 
Color TV, stereo broad- 
casting, computers, 
telemetry, radar, micro- 
wave, automation - 
these are just some of 
the newer advances in 
Electronics that offer 
unusual opportunities 
for higher pay, brighter 
futures in the 1960's. 
Whichever branch of 
Electronics you select, 
you'll find NRI training 
is the time -proved way 
to get into this big, 
fast- moving industry 
quickly. Thousands 
have moved up to ca- 
reers in Radio -TV 

INTERESTING, NIGH -PAY CAREERS 
AWAIT AMBITIOUS MEN. 

I Servicing, Communications, Industrial and Military 
Electronics through NRI training. Job counselors ad- 
vise the unskilled man, "For an interesting career, get 
into Electronics." The National Association of Manu- 
facturers says, "There is no more interesting and 
challenging occupation in American industry." 

But you must be trained to get ahead in the next few 
years. And what better way is there than easy -to -learn 
NRI training as your stepping stone to success? Take 
the first step to a new career now. Mail the 
postage -free form today for the NRI cata- f 
log that pictures and describes training 
equipment, courses you take, facts about 
job opportunities, trial plan, convenient '< 

terms. NRI TRAINING, Washington 16, D.C. 

CUT OUT AND MAIL 
FOR FREE CATALOG 
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cause of some mistake in the article 
(which was corrected in a later issue). 

What I have been doing is this: When 
a copy arrives I look through it and note 
corrections to earlier articles and mark 
the original with the later corrections. 
This way, when I come back to a project 
later I know right away what corrections 
there are, if any. 

I hope this will help some readers 
avoid disappointment. 

WILLIAM PICKERING 
Vancouver, B. C. 

[Mr Pickering's idea is a good one, 
but we are sorfy to hear that he has had 
to make it a regular procedure. We try 
hard to be sure that there are no errors 
or ambiguities in the articles in our mag- 
azine, but with this letter as a reminder, 
we will try even harder.- Editor] 

Topological Problem 
Dear Editor: 

About the cartoon on page 101 of 
the April issue: if the technician was able 

"He says he was trying to 
pull a car radio." 

to remove his jacket, the car radio 
should present no problem. 

RON HAWKINS 
Salt Lake City, Utah 

Briggs' Book Available Here 
Dear Editor: 

We were recently named U.S. agents 
for all G.A. Briggs books. The current 
price of the newest one, More About 
Loudspeakers, is $2.50, not $1.50 (the 
prepublication price) as mentioned in 
your review (New Books, June 1963, p. 
101). 

SANFORD M. HERMAN 

Herman Publishing Service, Inc. 
Stamford House 
Stamford, Conn. 
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All -AMERICAN MADE 
ACCURATE LINE!!! 

COMPLETELY WIRED AND CALIBRATED 
TESTERS, READY TO USE ! 

Model 152 

SENIOR 
V.T.V. M. 

6'/i" METER 

Only$2995 

Model 154 

SENIOR 
20,000 
OHMS - PER -VOLT 

V.O. M. 
6'/i METER 

Only $2995 

Model 156 
7 

SIGNAL 
GENERATORS 

IN ONE! 

R.F. SIG. GEN. FOR A.M. R.F. SIG. GEN. FOR F.M. 

AUDIO FRIO. GEN. 

BAR GENERATOR 

(ROSS HATCH GEN. 

COLOR DOT PATTERNS 

MARKER GENERATOR 

Only $3850 

Model 
158 

TESTS TRANSISTORS Only 
AND 

2995 TRANSISTOR $ 

RADIOS 

Model 153 

SIGNAL 
GENERATOR 

AND 

SIGNAL 
TRACER 

Model 155 

V.O.M 
ALSO TESTS 

CAPACITIES 

REACTANCE 

INDUCTANCE 

DECIBELS 

V. RECTIFIERS 

DIODES 

only $2840 
61/2 " METER 

Model 157 

TESTS 

ALL 

TUBES 
INCLUDING: Only 

NOVARS 10 PINS 
1," $2840 NUVFSTORS MAGNOVALS 

COMPACTRONS 

Model 
159 

CRT TUBE TESTER 

Only 
TESTS ALL PIÉ.TJRE 

TUBES INCLUDING 
COLOR TUBES $2995 

PRICED SUBSTANTIALLY LOWER THAN ANY 

EQUIVALENT TESTER, DOMESTIC OR FOREIGN 
See our complete line at your nearest Radio Parts Jobber 

or write for complete catalog to Dept. RE -963 

ACCURATE INSTRUMENT CO., INC. 911 Faile Street. Bronx 59, N.Y. 
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UNCOMPROMISING ENGINEERING CREATES THE BEST BUY... EICO 

NEW AL ANCED GENERAL PURPOSE 
E' OSCILLOSCOPE #427 

Kt SE9.93 Wired $10195 
Vertical amplifer with 3 push -pull stages, direct 
coupled throgrou-; 4- position, frequency -com- 
pensated J mar! attenuator; Internal calibrating 
voltage. Ream -Ent sweeps from 10c_s -100kc in 
4 overlappiig -anges; choice of it. +, - 
60cps, or sot. sync fully automatic sync. opera- 
tion; full r`tr Clanking. Intensity, focus and 
astigmatism mitrcls on panel. Sharp, clean, 
non- biooningtrace Instantaneous, dift -free po- 
sitioning. C-rvmiient direct plate connections. 
V amp: 10a-v ]-p /cm sens.; flat dc- 5DOkc. -6db 
at lmc; mEg irvut Z. H amp: 0.5V p -p /cm 
sens.; 2cp3-451Cloc fat response; 10 meg input Z. 

AC VVM & AMPLIFIER #250 
Kit $419.91 Wired $79.95 

Highly sersttive reliable AC VTVM & wideband 
amplifier. Measure_ 100 microvolts to 300V in 
12 ranges: LOc -SOOkc -!-Odb response, 10 meg- 
ohms input impedance, -±-3% accuracy. Wide. 
band amplifier switch-controlled for external use 
8c -800kc response, 5VRMS output, 5K ohms out- 
put impedance, gain control, noise -40db. 
Frame -grid triode cathode follower input circuit, 
freq. -compensated input attenuator, cathode cir- 
cuit attenua:or Regulated power supply. 
AC VTVM #255 Kit $44.95 Wired $72.94 
All the prec se VTVM facilities of the #250 less 
external use cf :he wide -band amplif er. 

Rk 

m 

N 
c 
eo 

AC VD.T -WATT METER #261' 
K 

_ 143.95 Wired $79.95 
AC voltmeter & loid- compensated audio watt 
meter of um que quality. Measures AC voltag 
from lmv tc 1000V in 11 ranges, power fro 
015mw to :50W it 7 ranges, across standa 

loads from 4 to 600 ohms. Tapped power resistor 
load (4, 8, :3 and 600 ohms) handles up to 80W 
on 8 ohms and 40W on other taps. Switch to 
external !cad t.p to 150W. Meter automatically 
compensated to arry load selected, internal or 
external. to orcu-ide single watt ceale fi 

Utter, to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Fri., 7:15 -8 P.M. 
Export Dept., Robeen Agencies Inc., 491 Greenwich St., New York 18 
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VACUDM TUBE VOLTMETER #222 
Complete with exGusive dual -purpose Uni -Probe® 

CU. S. Pat.) 
Kit $27.95 Wired $42.95 

Entirely electronic, direct reading measurement 
of resistance, and AC & DC to 1500V in 5 ranges. 
May be calibrated without removal from cabinet. 
Complete electronic overload protection, plus 
fuse. 1% precision ceramic resistors. Exclusive 
AC /DC Uni -Probe®®? selects DC or AC -Ohms. DC 
voltmeter input impedance 11 megohms, accu- 
racy -3 %. AC voltmeter input impedance 1 
megohm, accuracy -!-5 %. Ohmmeter 0.2 ohms to 
1000 rgegoh ms in 5 ranges. 

IN- CIRCUIT CAPACITOR TESTER #955 
Kit 119.95 Wired $39.95 

Tests capacitors in the circuit without unsolder- 
ing. Checks far storts, (even in the presence of 
as little as 1 ohm shunt resistance). Checks open 
units (as little as 5MMF in the circuit). Measures 
capacitance with 1-10% accuracy between 0.1mf 
and 50mí. Measures RC product, convertible into 
dissipation or power factor. Utilizes electron -ray 
tube EM84 /6EG6 with sharp bar pattern. Line 
adjust control permits maximum sensitivity re- 
gardless of line voltage variations. 

TRANSISTOR 3 CIRCUIT TESTER #680 
Kit `:25.95 Wired $39.95 

Measures ICEO, ICBO & DC$ directly, AC/3 in- 
directly, without :harts or special settings - 
plus all dc volts, currents & resistances needed 
to service tranistcr equipment. Battery powered. 
50µA, 31/2" face meter movement provides sensi- 
tivity & scale length necessary for accuracy. 
Built -in 20,00CtV VOM facilities free your other 
test equipment. 

Extra -Low 

Ripple 

6 & 12 VOLT 
BATTERY ELIMINATOR & CHARGER #1064 

Kit $43.95 Wired $52.95 
Heavy -duty 2- ranges for operating any mobile 
radio & transceiver including transistor or "hy- 
brid" types. Also usable as charger for either 
6 or 12 volt batteries. Variable transformer pro- 
vides continuous output adjustment. 2 meters 
simultaneously observe output voltage and cur- 
rent. Ratings: O.8V: l0A continuous, 20A inter- 
mittent; 0-16V: 6A Cont., 10A interm. AC ripple: 
0.16V range: 0.3% @ 2A, 1% @ 6A. Heavy-duty 
selenium rectifiers, & automatic reset overload 
relay. 

METERED VARIABLE 
AUTO -TRANSFORMER AC BENCH SUPPLIES 

#1073: 3A rating Kit $35.95 Wired $47.95 
#1078: 71A rating Kit $42.99 Wired $54.95 
For study of components under varying line condi- 
tions. Delivers any voltage up to 140VAC with 
linear variation of output throughout entire 
range. Smooth rotary brush -tap controlled by 
panel dial.Highly efficient variable toroidal core 
design. Auto -transformer. No waveform distortion 
or voltage drop from no -load to full load. Sepa- 
rate output ammeter & output voltmeter. 

TUBE TESTER ADAPTOR #610 
Kit $5.95 Wired $11.95 

Adapts EICO models 625 or 666 tube testers for 
testing the following new tube types: nuvistor 
5 pin; nuvistor 7 pin; novar; 10 pin miniature; 
compactron; 12 pin. Included are roll -chart sup- 
plements for both 625 and 666 models. 

EICO ELECTRONIC INSTRUMENT CO., INC. 

3300 NO. BLVD., L.I.C. 1, N. Y. 

EICO, 3300 N. Blvd., L.I.C. 1, N.Y. C -9 

Send free 32 -page catalog & 
Distributor's name. 

Send Free Schematic of Model No. 

Send new 36 -page GUIDEBOOK TO HI -FI 
for which I enclose 25c for postage & handling. 

Name 
è 

Address 

City Zone .... State 

Over 2 MILLION EICO Instrumente In use. 
Most EICO Dealers offer budget terms. 

RADIO -ELECTRONICS 
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Radio -Electronics 
Hugo Gernsback, Editor -in -Chief 

RADIOPTICS FORECAST 
...We Are Now on the Threshold of a New Radio Era... 

IN OUR March 1962 editorial we pointed out: 
"Possibly the most important unexplored region in 
the electromagnetic spectrum lies in the band be- 
tween the radio and the visible wavelengths. As we 

contemplate the ultraviolet, then the visible and next the 
infrared region, we come upon the largely unknown `gap' 
of the extreme infrared or submillimeter waves which 
merge into the radio millimeter waves. 

"The gap actually extends from 1 /10 -mm (one - 
tenth of a millimeter) to 1- millimeter wavelengths. Micro- 
scopic as the gap is, it holds enormous possibilities for 
the future." 

Actually, the territory of the electronic gap is a vast, 
almost uncharted entity that holds many surprises for the 
future. 

Expressed in figures, 1 millimeter is 
1000 

meter 

(.0394 inch), while at the other end of the gap we have 

0 millimeter or 
10 000 

meter. 

Yet the shortest possible radio microwaves measure 
only about a millimeter. Here the radio waves merge into 
light waves. That is why physicists call the radio waves in 
this region quasi -optical waves. 

Why are these extremely high- frequency radio waves 
so important for the foreseeable future? 

Chiefly because they will give us more elbow room 
in the electromagnetic spectrum. Actually we will be 
vastly richer in the now overcrowded radio wavelengths, 
so much so that we will gain tens of thousands of new 
wave bands. 

Indeed, by the end of this century we will have mil- 
lions of separate new radio frequencies that will not inter- 
fere with each other for these two reasons: 

Such extreme, quasi -optical radio waves will, in all 
likelihood, be coherent, just as we already have coherent 
optical waves. Once we have such radio waves and have 
solved the problem of detecting them, and, particularly, 
added power to their transmission, Nikola Tesla's dream 
of vast wireless energy at a distance will no longer be a 
speculation. 

Let us imagine only one such application -the elec- 
trical car -which surely in 50 years will replace the present - 
day bane, the internal- combustion automobile that now 
poisons our atmosphere. Overhead and short distances 
apart on our streets and highways, pylons with special 

SEPTEMBER, 1963 

ROF (radioptic frequency ) aerials will provide our cars 
with electro- energy at costs not much higher than the 
present price of gasoline, which by that time will have 
been outlawed -it is to be hoped! 

In the communication field, the new radioptic waves 
will cause many radical changes. Such waves can be 
directed in a straight thin pencil -like beam from a para- 
bolic transmission dish. This means that they will be more 
difficult to intercept than present microwave beams. 

Hence, also, there will be little interference with 
such communications unless they all take place in the 
identical direction. Consequently, there will be millions of 
separate channels, particularly if they also go out into 
space, toward earth satellites overhead. 

Radioptic waves will be particularly useful for inter- 
communication between earth and spacecraft, among 
spacecraft, between spacecraft and extraterrestrial bodies 
such as artificial satellites, the moon and various planets. 

By using power beams, it will be quite possible in 
the future to direct electric energy to spacecraft in transit 
between the earth and moon. When properly engineered, 
such coherent power beams will hardly spread out, hence 
great efficiency will be possible; the eventual transmission 
loss being negligible. While on earth radioptical waves 
cannot bend over the horizon, reasonably straight dis- 
tances from earth to spacecraft should be efficient for 
all practical purposes. 

If this seems doubtful, let us consider that sunlight, 
which is NOT coherent, hence not efficient, comes to us 
over a distance of 93 million miles. True, its source is 
tremendous, yet the earth receives only a very small per- 
centage of the sun's total energy. If sunlight were coher- 
ent, the earth would have been burned up billions of 
years ago.* 

Can radioptical power beams kill at a distance? This 
question will inevitably arise. The technical difficulties in 
transmitting hundreds or thousands of kilowatts efficiently 
over submillimeter waves, say over hundreds of miles - 
during this century seem insurmountable at this moment.t 
We have already had some success with laser power beams, 
but this transmission of energy beams, demonstrated by 
piercing metals and diamonds, took place in the labora- 
tory, never over even a moderate distance. -H. G. 

See also editorial "Millimeter Waves," June 1959 issue RADIO -ELECTRONICS. 

tSee also "Lethal Radio Waves," RADIO -ELECTRONICS, August 1959. 
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The audio sweep generator. Author's model 
uses a clear plastic panel, but any other 
panel or cabinet will serve as wel . 

C15 

T 

V3 

JI J2 

RIO V2 
V4 

XTAL 

SI 

PILOT 
S2 

C4 
lt speeds up testing tremendously. 

C8 

BUILD an AUDIO SWEEP GENERATOR 
by PHILIP STEIN 

R1, R7, R11, R15, R16, R22 -1 megohm 
R2, R12, R19, R20- 10,000 ohms 
R3- 27,000 ohms 
R4- 33,000 ohms 
R5 -12 megohms 
R6- 220,000 ohms 
R8 -1,500 ohms 
R9- 100,000 ohms 
RIO -pot, 250,000 ohms, linear (Ohmite CU1041 or 

equivalent) 
R13 -100 ohms 
R14- 12,000 ohms 
R17, R23- 22,000 chms , 

R18, R21 -1,800 ohms 
R24 -1,000 ohms, 2 watts 
R25 -3,300 ohms, 2 watts 
R26- 560,000 ohms 
All resistors I watt, 10% except as noted. 
C1, C2 -.005 pf mica , 

C3 -.001 pf mica 
C4 -15 -120 pf trimmer 
C5, C17, C18, C19 -100 pf mica 
C6, C7 -.O1 pf mica 
C8 -10 pf, 450 volts, electrolytic 
C9 -0.1 pf 
C10 -.001 pf 
C11 -75 pf mica 
C12 -.002 pf 
C13 -1 pf 
C14 -.005 pf 
C15 -40 -40 ,,f, 450 volts, electrolytic 
C16, C20 -.25 pf 
C21 -401,f, 25 volts, electrolytic 
All capacitors 400 -volt molded except as noted. 
J1, J2 -dual phono jack 
RFCI -5 -mh rf choke 
RFC2- 2.5 -mh rf choke 
Dl -V56E Varicap diode (Pacific Semiconductor) 
D2, D3- IN2071 (Sylvania) 
BATT -5.4 -volt mercury battery (Mallory TR -164R or 

equivalent) 
Si, 52 -spst toggle switches 
T -power transformer, 460 vct, 50 ma; 6.3 v, 2.5 

amps (Stancor PC8418 or equivalent) 
VI, V4 -12AU7 
V2 -6BE6 
V3 -2D21 
XTAL -100 -kc marker crystal (Peterson Z -6 or 

equivalent) 
Pilot lamp and assembly -Drake type 105 Postlite 
Chassis to suit 
Miscellaneous hardware 
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TV I.F. ALIGNMENT CAN BE MADE FASTER 
and easier with an rf sweep generator. 
You can actually draw the frequency 
response of the i.f. strip on the scope 
screen. Until now, except for the 
Clough -Brengle Audiomatic sweep gen- 
erators, an all -electronic audio sweep 

generator has been extremely rare 
(Hewlett -Packard and Clarkstan make 
mechanical ones). With the new s'ari- 
cap diodes. a useful generator can be 
built with little trouble. The circuit ap- 
pears in Fig. 1. 

You can use it for quick hi -fi fre- 

1/212Aí17 
FM OSC 

VI I 

IMEG 2 

CI RI 

SR3 3 C2 .005 R5 
27K .001 C6 r.01 

RFC I 

005 3 S Mil 

R2 RFC2 
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C4 
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R24 R25 
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+l +l 
C 15-aTCl5bT ) 
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+C8 
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UNLESS NOTED 
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22K 
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B+ 
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1 
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R 23 
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Fig. 1 -The circuit. It's basically a beat -frequency generator, with one oscillator swept logarithmically over 20 kc. 
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C13 TERMINAL BOARD 2 (SEE FIG. 4 

TERMINAL BOARD I 

(SEE FIG.4) 

Under the chassis. Lots of space left over, 
since most components are on terminal boards. 

quency response checks, for tape re- 
corder and preamp equalization adjust- 
ment and other response and distortion 
tests. 

Since this generator has to sweep 
across so wide a range, it was built to 
draw a semi- logarithmic graph (Fig. 2). 
This way, it's much easier to see what 

Q 

o 

OUTPUT .4 

DB 1-) 
1.4 

2.4 

3.4 
20', 50 100 

1 

FREQ 

500 !KC 2 

b 

Fig. 2- Linear (a) vs semilog (b) plot of 
same amplifier response curve. Note bet- 
ter display of bass response in (b); most 
manufacturers' specs are given this way. 
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happens at low frequencies, which oth- 
erwise would be too compressed. 

Understanding it 
The generator is based on the 

principle that any diode, biased back- 
ward, acts as a capacitor because of 
the layers of charge formed around the 
p -n junction. As the reverse voltage is 
increased, the charge layers move 
farther from each other, reducing the 
capacitance (Fig. 3). Several diodes are 
made especially for reverse capacitance 
service. One such -the Pacific Semi- 
conductor V56E -is used here. 

A 2D21 thyratron (V3) generates 
a logarithmic sweep which varies the 
capacitance of the diode. This changes 
the frequency of a Hartley oscillator 
operating at 80 kc. At maximum sweep 
width, the oscillator sweeps from 80 to 
100 kc. It is then heterodyned in V2, a 
6BE6 (mixer plus 100 -kc oscillator) to 
a 0 -20 -kc sweep. Crystal control is 
used in the fixed oscillator for stability. 
The output is amplified by V4 -a and 
the 100 -kc component is filtered out. 
A cathode follower (V4 -b) gives a low 
impedance output ;about 10 volts peak 
to peak at approximately 1,000 ohms). 
The generator also provides sync to 

P 

CHARGING LAYER BOUNDARIES 

+ ++ 
r 

JUNCTION 

iH- i BATT 

(A) SMALL REVERSE BIAS 

N 

BATT 

(B) LARGE REVERSE BIAS 

Fig. 3- Principle of semiconductor volt- 
age- variable capacitance. See text. 

"lock in" the scope used with the test. 

Building it 
Construction details are not criti- 

cal. I used professional type terminal 
hoards; without them, the generator 
would have been much larger. Fig. 4 
shows the layout on the terminal boards. 
It is important to keep D1, C4, C6 and 
C7 close together. The STOP SWEEP 
switch in series with the SWEEP WIDTH 
control is optional. When this lead is 
open, the circuit acts as a simple beat - 
frequency audio oscillator. Frequency is 
controlled by the trimmer, C4. 

Adjusting it 
After the generator is built, let it 

warm up for 5 or 10 minutes to reduce 
drift. (The swept oscillator is working 
on half heater voltage and takes a 
while to settle down.) Look at the out- 
put of the generator on a scope. Turn 
C4 until there is a null in the middle of 
the output waveform. (Fig. 5 -a). This 
means that the oscillator is sweeping 
past 100 kc (the null). Now turn the 
trimmer so that the zero point moves 
toward the right side of the screen. 
When the zero point reaches the right 
side, the sweep is properly set (Fig. 5 -b). 

The low- frequency portion of the 
trace is at the right, contrary to con- 
ventional practice, because of the char- 
acteristics of the Varicap. Its capaci- 
tance decreases with increasing bias, 
which means that frequency gets higher 
as voltage rises. If you recall the shape 
of the exponential charging curve for a 
capacitor, you will remember that the 
rate of change is slower as the voltage 
across the capacitor nears maximum. 
This rising voltage is impressed across 
the Varicap, and so the frequency 
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TO C4 
8 C5 

T C8 

TO PIN 3,VI TO PIN 2,VI TO PINI,VI 

RFC RFC B+ 

TO C I5-a 
TO PIN 6,V3 

B+ 

TO R5 TO XTAL PIN 2, 
V2 

BOARDI - FM OSC, XTAL OSC 8 MIXER 

TO PIN ,V3 

PIN 5, PIN 2,V4 -a 
V2 

TO BATT + TERMINAL 

PWR TRANS 
(RED WIRES) 

TO RIO SYNC OUT 

BOARD 2 - PWR SUPPLY, SWEEP OSC 

TO PIN 7, V4 -b TO PIN 8, V4-b 8+ 

T. PIN 3, 
V4-a 

TO C2I TO PIN I,V4 -a OUTPUT 

BOARD 3- FILTER, AMPL,CATHODE FOLLOWER 

Fig. 4- Terminal boards make wiring neater and troubleshooting easier. Here are 
the three board layouts for the generator. Parts not shown on these boards are 
chassis -mounted or wired point -to- point. 

changes more slowly as the variable 
oscillator reaches the frequency of the 
fixed one (100 kc), which corresponds 
to the lowest audio frequencies. This 
gives us the logarithmic frequency plot 
we want. 

The best way to reverse the trace, 
if it's important to you, is to reverse 
the connections to the horizontal plates 
of your scope's CRT. Of course, if you 
intend to photograph the trace, you 
need only flop the negative before 
printing. 

Using the SWEEP WIDTH control, 
it is possible to look at a small portion 
of the curve. Reduce the sweep width 
and turn C4 so that the low frequencies 
of the portion you want to see appear 
at the right of the screen. Figs. 6 -a and 
6-b show this. 

If you need still greater sweep 
width, increase the battery voltage 
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(BATT) to 9. The difficulty with this 
modification is that the semi -log char- 
acter of the graph is lost. If you plan 
to use this greater width regularly, re- 
duce C13 to 0.5µf. This restores the log- 
arithmic sweep. 

Using it 
To use the generator, feed its out- 

put into the device under test, and the 
output of the device being tested into 
the vertical input of the scope. Set the 
scope sweep frequency to between 10 and 
20 cycles. Put the sync output of the gen- 
erator into the "external sync" input of 
the scope. If the results look ridiculous 
when you try this system on a tape 
recorder, it may be that the 100 -kc is 
beating with the recorder's bias oscil- 
lator. In that case, add a .001 -µf ca- 
pacitor across the output of the gen- 
erator. 

BENCH 

TESTED 
The equipment was 

checked by a RADIO - 
ELECTRONICS staff 
member, who reported 

that "it sure works well." The pat- 
terns produced by the instrument du- 

plicated those shown in the article. 

¡1i (l.l1: 1'; t 

Fig. 5 -a -Null in scope trace means 
oscillator is sweeping past 100 kc. 

Fig. 5 -b -Tune C4 until null is at edge 
of trace (b). 

Fig. 6- a- Amplifier 
rollof. 

with severe bass 

Fig. 6 -b -Bass region expanded by using 
narrower sweep. 
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Fig. 7 (top) shows a laboriously 
handplotted response curve of an or- 
dinary low -pass filter. Underneath is a 
photograph of the same curve as drawn 
by the generator. The scope pattern is 
instantaneous and accurate! Trace direc- 
tion is reversed, as explained on the op- 
posite page, but can be made to read in 
the same direction if desired. END 

"Stereo enthusiast!" 

HOME ELECTRONICS STUDY TAKES A STEP FORWARD 
AN ADVANCED METHOD OF TEACHING 
electronics in home -study courses an- 
nounced by George Maedel, president 
of RCA Institutes, may have a striking 
effect on all home -study teaching. The 
method is chiefly embodied in a new 
form of lessons, the RCA Autotext, 
which introduces into instruction the ed- 
ucational principle of reinforcement, 
( with an extra important byproduct for 
the home student). 

Autotext courses are provided in 
two subjects -"Introduction to Electron- 
ics" and "Introduction to Semiconduc- 
tors." Other courses may follow in the 
near future. The text is a series of ques- 
tions or statement, often including a clue 
to the proper response, followed by a 
blank space for the student to write 
down his answer or draw a picture or 
diagram. Thus the stimulus provided by 
the question is followed immediately by 
active participation by the student. 

Now comes the reinforcement. 
Having written down his answer, the stu- 
dent checks his correctness on a folded - 
out leaf, identifying it with a number 
which appears with the question. Not 
only does this reinforcement encourage 
him if he has answered correctly, but if 
he is wrong he is corrected before pro- 
ceeding to the next question. 

This method is much more effec- 
tive than reading through a chapter of a 
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textbook, where a misconception early 
in the chapter may make a whole para- 
graph, or all the rest of the chapter, 
incomprehensible. The student proceeds 
to each sentence knowing (and knowing 
that he knows) all the preceding ma- 
terial. 

The byproduct? The home student, 
in the past, at the finish of a lesson, had 
to send his answers to problems, as well 
as any questions he had, to the proctor 
for grading and explanation. During 
this unavoidable time lag, he would 
work at some disadvantage, not know- 
ing how correct his former material was. 
If anything really puzzled him, he had 
to wait for the answer before proceed- 
ing. The new method packages an in- 

20. Label the source, switch 
schematics: 

A 

(135) 

structor with every lesson. The student 
has his paper checked within seconds 
of the time he writes his answers. Not 
only that, but he has his paper checked 
question by question, without even wait- 
ing until he has completed the whole 
lesson. This removes one of the greatest 
disadvantages of home study courses. 

Besides the Autotext, two other 
texts are supplied for each lesson in the 
"Introduction to Electronics." The whole 
course comprises 16 theory lessons, 16 
lessons in service practice and 16 experi- 
ment lessons, together with 8 kits of 
electronic parts. Thus the student gets 
the equivalent of theory, laboratory 
practice and shop work in a single home 
study course. END 

and loads in the following 

B 

(113) 

c 

(115) 

21. The load in schematic C above is called a resistor. 

Draw a resistor. 

Two problems from an RCA " Autotext" course, with answer 
keys in parentheses below drawings. 
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Two -transistor meter checks points -closed time with engine running By DONALD H. BRYCE' 

MEASURE 
ANGLE 

IF YOU'VE BEEN PLAGUED WITH A SLUG - 
gish, gas- eating car lately, it might be 
time to check the engine's dwell angle. 
Dwell angle is the angle or number of 
degrees that the breaker cam rotates 
while the points are closed. The cam 
opens the points at the end of the dwell 
period, and interrupts the current in the 
spark coil. If the dwell angle is too 
small, the current in the ignition coil 
doesn't reach saturation at high rpm. 
The spark is weak, causing poor igni- 
tion. Too large a dwell angle results in 
sluggish opening of the points, and again 
a weak spark and poor ignition. 

Normally, dwell angle is adjusted 
with the engine stopped and the breaker 
cam holding the points in the farthest 
open position. The point gap is set with 
a feeler gage to the size corresponding 
to the proper dwell angle. Because of 
rough spots on the points or incorrect 
handling of the feeler gage, you can 
miss the correct dwell angle by as much 
as 5 °. It is also impossible to check the 
dwell angle when the engine is running 
or as each lobe of the cam in turn opens 
the breaker points. 

With an electronic dwell -angle me- 
ter, checking the average dwell angle 
accurately while the engine is running 
is extremely simple. On some late -mod- 
el cars, the dwell angle can be adjusted 
while the engine is running by inserting 
a tool through a port in the side of the 
distributor. To take advantage of this, 
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an electronic dwell -angle meter is a lector current of either transistor 
necessity. 

How it works 
Consider an eight -cylinder engine. 

The breaker points operate eight times 
in one revolution of the breaker cam, 
so a total of 45° is allotted to the point 
cycle of each spark plug. Most engines 
are operated with a dwell angle in the 
neighborhood of 30 °. Thus, the points 
are closed (no voltage across them) for 
two -thirds of a point cycle, or for two - 
thirds of a complete cam rotation. The 
dwell duty cycle in this case is also two - 
thirds. Increasing the dwell angle in- 
creases the time the points are closed, 
and decreasing dwell angle decreases it. 
A dwell -angle meter reads the dwell 
duty cycle by measuring the time dur- 
ing which there is no voltage across the 
breaker points. 

Since the voltage across the open 
points is not constant, but varies with 
engine speed and battery voltage, the 
dwell -angle meter must operate inde- 
pendently of the car's electrical sys- 
tem. A useful circuit for this job is the 
Schmitt trigger. It consists of two tran- 
sistors, regeneratively coupled so that 
one of them is in full conduction while 
the other is completely cut off. Ground- 
ing the base of the conducting transis- 
tor cuts it off and switches the other 
transistor into full conduction. The col- 

* Cornell University Nuclear Reactor Laboratory. 

changes by an amount which depends 

The dwell -angle meter ready for use. 
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Inside the case. All lead -mounting parts are assembled on a perforated board. 

on the load and the supply voltage, but 
is independent of the input voltage. 

Fig. 1 is a Schmitt trigger, adapted 
for use as an electronic dwell -angle me- 
ter. The base of Q1 is biased by R2 
and R3, so that Q1 is normally con- 
ducting. R6 and R8 feed the low collec- 

.,r for voltage of Q1 to the base of Q2 so 
that Q2 is cut off. Regeneration is 

through R9, a common emitter resistor. 
D is a clipping diode which prevents the 
voltage at A from exceeding the 9 -volt 
supply voltage. R10 is a calibrating pot 
which also compensates for battery 
drain. When the breaker points close, 
Q1 is cut off and Q2 conducts. As the 
points open, the voltage at point A 
quickly rises and Q1 is restored to con- 

6.4V 1.5K , 

4.6V R8' 
5V 

VOLTAGES ARE FOR LEADS OPEN UNDERSCORED VOLTAGES ARE FOR LEADS SHORTED 

Rl, R4 -1,000 ohms 

R2- 10,000 ohms 

R3- 22,000 ohms 

RS, R7 -3,300 ohms 

R6 -1,500 ohms 

RS -6,800 ohms 

R9 -4,700 ohms 

R10 -pot, 3,000 ohms 

All resistors 1/2 watt, 10% 

D-1N67 

Ql, Q2 -2N170 

M- meter, 0-1 ma 

BATT -9 -V transistor radio bat- 
tery 

S -Spst on -off switch 

Fig. 1- Circuit of the modified Schmitt trigger used in the meter. 
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duction; Q2 is again cut off. 
Fig. 2 shows the voltage across the 

ignition points and the corresponding 
collector current of Q2. The diagram 
is drawn for a dwell angle of 30° for 
an eight -cylinder engine. If the dwell 
angle is reduced to zero (points always 
open), the collector current in Q2 will 
be zero. At 45° dwell angle (points al- 
ways closed), Q2's collector current will 
be constant. The average collector cur- 
rent is thus proportional to dwell angle, 
and an ammeter in the collector circuit 
reads the average current and can be 
calibrated directly in dwell angle. From 
Fig. 2, we see that full scale for an 
eight -cylinder engine is 45 °. Likewise, 
for four cylinders, full scale is 90° and 
for six cylinders 60 °. These values may 
be marked directly on the meter card, 
and no range switching is necessary. 

Construction and parts layout are 
not critical. The photos show the com- 
pleted dwell -angle meter and the cir- 
cuit board and parts arrangement. 
Measure the emitter and collector volt- 
ages with leads open and shorted, to 
make sure the transistors are fully cut 
off or fully conducting. The voltages 
given in the table are approximate and 
will vary with the individual circuit. 

For an automobile with negative 
ground, the dwell -angle meter is 
grounded to the chassis and the input 
connected to the coil side of the points. 
For positive ground, reverse the con- 
nections. Since only about 1 volt at the 
input is needed for switching, the meter 
will work equally well on 6- or 12 -volt 
systems. To determine the dwell angle, 
switch on the meter, and with the input 
leads shorted, adjust R10 for full scale. 
Then connect the leads to the ignition 
system, and read dwell angle directly 
from the meter. END 

VOLTAGE ACROSS 
IGNITION POINTS 

SPARK PULSE 

DWELL 

(POINTS 
CLOSED) 

An"° DWELL 

(POINTS 
CLOSED) 

Q2 COLLECTOR 
CURRENT 

0° 15° 45° 60° 
CAM ANGLE 

90° 105° 

Fig. 2 -Graph shows relationship of 
voltage across points to Q2 collector 
current. Dwell -angle meter effectively 
integrates current pulses to produce con- 
stant reading proportional to dwell time. 
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 The technician is measuring frequen- 
cy error by observing and hearing beat 
note between known frequency and 
transmitted frequency. 

IOpf 

GROUND 
CLIP 

The most useful single instrument 
for CB service is another CB rig 

SET 
BEING 

CHECKED 

27 me 
SI GNAL 

DUMMY ANTENNAS 

"NV 
AAAr 

SHOP SET 

650 kc 262.5 kc TO DET 

SIGNAL\ SIGNAL 

1 

RF 2nd ' IF 
AMPL MIXER MIXER AMPL 

SCOPE 

I st 
LOCAL 

OSC 

2nd 
LOCAL 

OSC 

(b) 

Fig. 1 -a -You can check a transmitter's modulation by watching envelope on scope 
connected to shop set's i.f. b- Double conversion CB receiver heterodynes carrier 
frequency down low enough to be seen on many service scopes. 

34 

By LEO G. SANDS* 

FOR SERVICING CITIZENS -BAND SETS, 
nothing is handier than another CB set 
-except maybe two CB sets. A CB set 
and an oscilloscope can be used to check 
modulation of another CB set. With a 
pair, you can check transmitter frequen- 
cies as well. And, if you have one of 
the new CB transmitters equipped to 
transmit on all 23 frequencies, you can 
use it as an accurate alignmee genera- 
tor and antenna checker. 

To check transmitter modulation 
characteristics, connect a dummy load 
to both the CB transmitter being tested 
and the shop set. Place them far enough 
apart so that the receiver of the shop 
set won't be overloaded. Connect the 
vertical input of the scope through a 
series capacitor to the plate of the i.f. 
amplifier of the shop set, as shown in 
Fig. 1. Turn on the transmitter being 
tested, tune the shop receiver to the 
transmitter frequency and adjust the 
vertical input of the scope to get the 
desired size pattern. Adjust the scope's 
horizontal sweep until you see a wave- 
form like that in Fig. 2 -a. The vertical 
lines may not be distinct. It depends on 
.Hammarlund Manufacturing Co. 
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the scope. This is the rf carrier after 
being heterodyned to a lower frequency 
by the receiver's i.f. (262 kc in this case). 
If your scope doesn't go high enough, 
try connecting direct to the vertical 
plates of the CRT. 

Whistle into the mike and note that 
the scope pattern is now that of an AM 
carrier envelope. It should be symmet- 
rical, as shown in Fig. 2 -b and 2 -c. Talk 
into the microphone, loudly and softly, 
and note the variations in the amplitude 
of the envelope. The kinds of waveforms 
you should expect with undermodula- 
tion, normal modulation and overmodu- 
lation are shown in Fig. 2. 

If modulation is too low, a new 
mike may improve matters. If overmod- 
ulation is indicated, check tubes and 
transmitter tuning. Underactive crystals. 
mistuning and weak transmitter tubes 
can be spotted by watching for a dis- 
torted or unsteady unmodulated rf 
waveform. 

To check modulation symmetry, 
set the scope's horizontal gain to zero 
so you see only a spot when the trans- 
mitter is off. Set the scope so the spot 
is at the horizontal reference line. Turn 
on the transmitter and adjust the scope's 
vertical gain until a straight vertical line 
appears on the screen (Figs. 2 -e to 2 -h). 
Now whistle or talk into the mike. The 
vertical line should expand an equal 
amount up and down. Turn down the 
vertical gain if the line extends off screen. 
If the line does not extend an equal dis- 
tance above and below the reference 
line (2 -g), modulation is unsymmetrical, 
indicating that the transmitter is mis- 
tuned; you have a feeble crystal or tube, 
or rf power amplifier or modulator bias 
is not correct. Fig. 2 -h shows symmetri- 
cal modulation, Fig. 2 -f unmodulated 
carrier. 

The scope's frequency response must 
extend higher than the i.f. of the re- 
ceiver being used (262.5, 456 or 1650 
kc). Most moderate -cost modern scopes 
are suitable. 
Frequency measurement 

To check relative transmitter fre- 
quency by comparing the frequency 
against a .bop standard, you'll need two 
shop CB sets, hooked up as shown in 
Fig. 3. Terminate the set being checked 
and the two shop sets in individual 
dummy antenna loads. Turn on the 
transmitter of the set being checked and 
tune one of the shop sets to the trans- 
mitted carrier frequency. Set the other 
shop CB unit, whose frequency is known 
to be correct, to transmit at the same 
frequency and turn its transmitter on. 
You should now hear an audio tone 
equal to the difference between the two 
transmitter frequencies. It should be 
lower than 500 cycles in pitch to allow 
for error in both sets. If you can't tell 
by ear whether the beat note is lower 
than 500 cycles, measure the test re- 
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Stuart Meyer, whose picture appears on our cover, checks transceiver in front of 
him by watching modulation pattern on scope connected to second CB set on shelf. 
Mr. Meyer is president of Hammarlund Manufacturing Co., active ham (W2GHK) 
and a skilled engineer. 

(a) (b) (c) 

LONGER 

SHORTER 

(d) 

(e) (f) (g) (h) 
Fig. 2- a- Unmodulated rf carrier; b- partially modulated carrier; c -fully (100 %) 
modulated; d- overmodulated. Patterns e-h show a quick way of checking modula- 
tion symmetry. See text for details. 

SHOP 
SET *I i 

DUMMY ANTENNAS 

SCOPE 

SET 
BEING 

CHECKED 

RECEIVER 
AUDIO OUTPUT 

Fig. 3- Checking transmitter frequency with two shop sets. Set No. I must be known 
accurate; its signal beats with signal from transmitter under test. Shop set No. 2 
picks up beat note, which is measured with scope and audio oscillator. 
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SET 
BEING 

CHECKED 

DUMMY ANTENNAS 

4V1/1r. 

IF 
REFERENCE 

SIGNAL 

IF AMPL 

NVM SHOP SET 

EXTERNAL 
SIGNAL AT 

RCVR IF 
(BFOI 

(a) 

IF TRANS 

1t 

(b) 

SCOPE 

TO DET 

AUDIO 
OSC 

Fig. 4 -a- Another method of checking CB transmitter frequency involves accurate 
reference signal at i.f. of receiver to produce beat. Procedure is same as Fig. 3. b- Reference signal can be fed in at plate or grid of last i.f. 

ceiver audio output frequency with a 
scope, bridge or electronic frequency 
meter. 

To check the frequency of any CB 
set, regardless of the customer's operat- 
ing frequency, the shop "standard -fre- 
quency" transmitter should be a CB 
unit that can be set to transmit on any 
of the 23 channels. If recently checked 
out against a frequency standard, and 
warmed up long enough before use, it 
will serve as a relatively accurate refer- 
ence frequency source for all 23 chan- 
nels. It can also be used for calibrating 
the tuning dial of tunable CB receivers 
and accurately aligning fixed tuned 

DUMMY 
ANTENNA 

SET 
BEING AAAr 

CHECKED 

FMAT- 

CALIBRATED 
FINE TUNING 

KNOB 

SHOP 

I 

IF 
REFERENCE 

SIGNAL. 
(BFO) 

Fig. 5- Calibrating fine- tuning dial on 
shop set is convenient way to measure 
transmitter frequency error. 
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receivers. 
Frequency at any or all 23 chan- 

nels can also be checked with a 23- 

channel fixed -tuned receiver -such as 
the one in the Hammarlund CB -23 -and 
an external signal source operating at 
the receiver's i.f. Set the shop CB re- 
ceiver to the transmit frequency of the 
set being tested. A second shop set is 
not required. Feed the i.f. reference 
signal to the shop receiver's i.f. ampli- 
fier, through a capacitor as shown in 
Fig. 4 (same point as for modulation 
check) or by draping the signal- carrying 
lead near the shop receiver i.f. ampli- 
fier section. 

When the transmitter being checked 
is turned on, you should hear a beat 
note. The tone should again be less than 
500 cycles. 

If the receiver has a fine -tuning 
knob, replace the knob with a dial with 
a scale. Using a frequency standard, 
make a calibration chart noting the fine - 
tuning scale reading for the zero beat 
(on- frequency) point for each channel 
as well as the -!-500 -cycle and ±1 -kc 
points. If, after this calibration, you hear 
the beat note from the transmitter being 
tested, adjust the fine -tuning knob for 
zero beat and note from the dial scale 
and calibration chart whether the fre- 
quency is within tolerance (Fig. 5). 

The reference signal may be de- 
rived from a shop signal generator or a 

fixed -tuned signal generator such as a 
crystal -controlled oscillator. The signal 
generator frequency should be accurate 
to at least 0.1% at 262.5 kc, preferably 
better, and even more accurate if the 
i.f. is higher. 

These methods, of course, provide 
only relative measurement of frequency, 
relying on the frequency accuracy and 
stability of the shop CB sets and, when 
using the last- mentioned method, addi- 
tionally on the accuracy of the fre- 
quency of the external reference source. 
They do, however, permit quick and 
easy checking of relative frequency 
when a professional frequency meter is 
not available. They also make it easy 
to "net" the sets used together in a 
system if they are equipped with means 
for trimming transmitter frequency. 

When using CB sets for frequency 
measurement, be sure to check them out 
at regular intervals against a borrowed 
frequency standard, if you don't own 
one. The FCC does not require routine 
measurement of CB transmitter frequen- 
cies by licensees, but the service techni- 
cian needs to know, in order to do his 
job right. 

Other jobs 
A 23- channel CB transmitter is also 

useful for checking out and trimming 
antennas at any frequency within the 
Citizens band. Connect the test trans- 
mitter to the antenna being checked 
through an swr power meter and meas- 
ure the incidental and reflected power 
at the frequencies to be used. Remember 
that the antenna must be tested with a 
ground plane if it is designed to be used 
with an external ground plane such as 
a car body. Also, listen before transmit- 
ting to make sure the channel is not 
busy. 

If the shop set is equipped with 
an S- meter, it can be used to measure 
the relative receiving efficiency of vari- 
ous antennas being tested. If the test 
signal being intercepted is too strong, as 
indicated by excessively high S -meter 
readings, insert a fixed coaxial attenu- 
ator (50 -ohm) in series with the receiver 
coax at the CB set antenna connector. 

The new CB sets, capable of trans- 
mitting as well as receiving on all 23 
channels, crystal -controlled, are particu- 
larly flexible CB servicing tools. One 
can be used singly as an accurate signal 
generator for receiver alignment, to 
make modulation measurements and, 
with an i.f. signal reference source, to 
measure relative transmitter frequency. 
They can also be used singly to check 
out antennas and as field- strength met- 
ers. In pairs, they can be used for meas- 
uring transmitter frequencies by using 
the transmitter of one test set as the 
reference signal source and the receiver 
of the other test set to mix the known 
and unknown signals. END 
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SPEAKER MEASUREMENTS 
Use your scope and audio generator to tune 

that bass - reflex cabinet. By NORMAN H. CROWHURST 

PEOPLE WRITE ME REGULARLY, ASKING, 
"Isn't there a way to measure the per- 
formance of speakers without an ane- 
choic chamber ?" Those who have an 
anechoic room to use insist that the only 
way to separate the performance of the 
speaker from room effects is to use a 
room without any effects-an anechoic 
one. 

But, say my correspondents, you 
never listen to a speaker in an anechoic 
room (and seldom outdoors) so such 
measurements have no practical signifi- 
cance. They won't tell you how the 
speaker will sound. To which the stock 
answer is that there's no other way to 
measure what the speaker does. 

Quite a few people like to experi- 
ment with speakers, and they invariably 
come to some point where they want to 
be able to measure something. Without 
some kind of measurement aid, they are 
fumbling in the dark. Tuning a bass - 
reflex port, with or without a duct, is a 
case in point. 

A new method 
Years ago, when I hadn't a con- 

ventional distortion meter handy, I 
rigged an oscilloscope, an oscillator and 
a few odd parts to make a fairly accu- 
rate and informative distortion measur- 
ing device, in about 30 minutes (RADIO - 
ELECTRONICS, October 1953; Decem- 
ber 1958). More recently I had to tune 
a bass -reflex port in a hurry; so I found 
a way of doing what I had said (quite a 
few times) couldn't be done! 

Basically, the method consists of 
measuring the speaker impedance while 
you work on it. The advantage is in the 
using a visual presentation -the scope 
again. Measuring impedance on a scope 
is not new; it is a ready means of finding 
magnitude and phase angle of impe- 
dance, locating resonances quickly and 
so on. 

The scope's great advantage for 
working on speakers is that it is sensi- 
tive to the phase as well as the magni- 
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tude of impedances. Sometimes what 
you are doing will cause only a slight 
change in phase of the reflected imped- 
ance -not enough change in magni- 
tude to see. The phase change enables 
you to locate the presence of over - 
damped resonances you could never 
find from the change in their magni- 
tude alone. 

Further, you can see immediately, 
when you open or close a port, whether 
you are damping a resonance or shifting 
it. A quick shift in frequency enables 
you to "chase" it and find how you've 
changed its magnitude. The whole pro- 
cedure is simpler than using an ane- 
choic room, where you have to make 
numerous curves and then evaluate 
them before you know where you are 
going. 

The setup 
Extremely simple. Feed an oscilla- 

tor to the speaker voice coil and a re- 
sistor in series. Connect the scope so 
horizontal deflection is taken from the 
voltage across the resistor and vertical 
deflection from the voltage across the 
voice coil (Fig. 1). 

This method works because the 
speaker's radiation of sound energy af- 

AF OSC o 

SPKR 

COPE 

o o---- 
VERT HORIZ 

i 

Fig. 1- Voltage across R goes to scope's 
horizontal input; voltage across speaker, 
to vertical input. For constant current, 
R should not be lower than 100 ohms 
and not cause waveform distortion. 
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fects its impedance. If you stopped the 
voice coil from moving, the impedance 
you measure would be just that of a coil 
fixed in a magnetic air gap. But when 
the coil is allowed to move, the imped- 
ance changes. It is this change in im- 
pedance that you work with. 

(Of course, it is not easy to fix the 
voice coil and then let it move, but it is 
easy to do things that will affect the 
acoustic radiation in such a way that 
the reflected impedance changes.) 

The resistance in series with the 
speaker is not critical. I used 100 ohms, 
for two reasons: it is much larger than 
the speaker's impedance, thus holding 
current almost constant; it avoids caus- 
ing distortion through shorting the os- 
cillator output. 

A relatively high resistance keeps 
current almost constant as frequency or 
acoustic loading is changed, and thus 
keeps the voice -coil drive force almost 
constant. This is represented by the 
horizontal width of the trace. Remem- 
ber that voltage represents motion, so 
more free movement results in higher 
electrical impedance and greater verti- 
cal deflection. 

If you use a smaller resistance - 
say 1 ohm -you can get more power 
into the speaker for the tests. The way 
I did it kept the sound level quite low, 
which is an advantage in one way, but 
does not test the excursion capability of 
the system. For this a low resistance is 
better. Then you should use an ampli- 
fier to drive the loudspeaker (Fig. 2). 

The value of resistance does not 
make a fundamental difference in the 
method. A change of frequency or 
acoustic loading raises impedance and 
causes a change of phase shift. Fig. 3 

shows how this affects the trace with 
two different values of resistance. If the 
resistance is relatively high, the width 
stays almost constant and the height 
changes. If the resistance is relatively 
low, the height stays almost constant 
and the width changes. But the relative 
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AF OSC 
SCOPE 

AMPL - 

SPKR 

Fig. 2 -To work on a constant -voltage 
basis, use a low resistance value for R 
(about 1 ohm) and use an amplifier to 
prevent excessive loading and provide 
sufficient current. 

shape change is the same in both cases. 
I prefer the constant -width display as a 
matter of convenience, but it is not im- 
portant to the method. 

The unmounted unit 
First let's look at the impedance of 

the unmounted speaker (Fig. 4). At two 
places the loop becomes a straight line, 
showing its impedance is resistive: one 
at a low frequency (its resonance, where 
the impedance is a maximum); the 
other at a mid -range frequency where 
its impedance is a minimum. 

With the oscillator frequency set to 
the resonance found in Fig. 4, place 
the speaker face down, first on a flat 
surface, then over the hole in a fairly 
small baffle board (the kind used as a 
mounting baffle in an enclosure). The 
results are shown in Fig. 5 -a. Both re- 
duce the impedance and both make the 
trace go from a straight line to an el- 
lipse. A simple voltage measurement, 
indicating impedance change, would 
suggest the results are similar, but the 
ellipses differ considerably, showing 
something quite different has happened. 

Changing the frequency tells more 
of a story in each instance. When the 
speaker is placed face down on a flat 
surface, which encloses the front of the 
cone, the resonant frequency increases 
noticeably, while the small baffle shifts 
the resonant frequency downward 
(Figs. 5 -b and -c). The impedance rise 
with the closed front is reduced to a 
much smaller amount, because the mo- 
tion is more restricted, but with the 
small baffle the impedance rise at reso- 
nance is almost equal to that when un- 
mounted. 
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Fig. 3 -If a given 
frequency gives 
trace A by both 
test methods, 
changing frequen- 
cy might give trace 
B with constant 
voltage or trace C 
with constant cur- 
rent. Slope of the 
ellipses is the same. 
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Fig. 4- Impedance curve of typical un- 
mounted dynamic speaker, with ellipses 
(or straight lines) as they would appear 
on scope using constant- voltage method 
-without changing scope gain controls. 

Using a duct 
When we have the speaker mount- 

ed on a small baffle, it is easy to try the 
effect a fairly long (about 1 -foot) duct 
or tube will have. Corrugated -box ma- 
terial will serve to make a quick mock- 
up (but make sure that surface contact 
is good to avoid leaks). For convenience 
you may add your duct outside the box 
till you find the approximate best size. 

Placing the tube in front of the unit 
will load the resonant peak and make 
the trace an ellipse, not unlike the 
small -hole baffle. But when you look 
for resonance, the impedance rise seems 
almost to have disappeared, and to have 
dropped to a low frequency. This is be- 
cause the cone now has to move several 
times its own weight in air at this fre- 
quency. But going upward, a new fea- 
ture is noticed. At about 220 cycles, the 
impedance dips to another straight -line 
(resistive) condition (Fig. 6 -a). Closing 
the end of the tube makes a dramatic 
change: the peak changes to an increased 
impedance condition, at a slightly higher 
frequency (Fig. 6 -b). 

This happens because the tube is 
acting as a quarter -wave tuned resona- 

SMALL BAFFLE 

FLAT SURFACE 

901, 
Q 

FLAT SURFACE 

200%L 

b 

SMALL BAFFLE 

801, 
C 

Fig. 5 -With the frequency set to res- 
onance and the unit face down on a flat 
surface or on a small baffle, a -The 
straight line opens out into ellipses. b- 
On the flat surface a new resonance is 
found at about 200 cycles. c -With the 
small baffle the resonance has moved 
down to about 80 cycles. Dashed trace 
in each case is for an unmounted speak- 
er at the same frequency. 

tor. When the end is open, the enclosed 
column of air is suddenly free at the 
end. But a quarter -wavelength back is a 
place where this freedom is translated 
into a maximum resistance to the cone 
movement at this frequency, hence a 
minimum electrical impedance is re- 
flected. The frequency will correspond 
to a quarter -wavelength rather longer 
than the tube, because of the space at 
the "sending" end and fringe effects at 
the free end. 

When the end of the tube is closed 
and the generator frequency raised a 
little, the complete stoppage of move- 
ment at the end is translated into maxi- 
mum freedom of movement at the cone, 
corresponding to maximum impedance. 
The frequency is a little higher, be- 
cause putting a flat surface over the 
tube end cuts out the fringing effect 
that increased the effective length with 
the end open. 

Tuning a bass reflex 
With this much background, to get 

the feel for what happens, let's tackle 
the job of tuning a bass -reflex enclo- 

45% 
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1_M 1 
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a 

1501, 

1901 

REIM 
11112111 

2301 

b 

Fig. 6- Placing the speaker on a short - 
duct baffle shows more changes -with 
the far end of the tube open (a) and with 
it closed (b). Dashed traces are for the 
unmounted unit in free space. 

sure. First you mount the unit on its 
baffle front, with the back off the en- 
closure. This shifts resonance down- 
ward even further than the small baffle 
did (Fig. 7 -a). Next you put the back on 
and see what it does as a closed box 
(Fig. 7 -b). Frequency of resonance 
rises considerably, but not as much as 
with the face -downward loading. Now 
start with a small hole. That's the logical 
way, because you can make a small hole 
larger (the vice versa is more difficult). 

When the hole is not large enough, 
you find that the closed -box resonance 
has moved up very slightly in frequency 
and there is little evidence of a lower 
resonance. But if the hole is big enough, 
you may see the phase swing back to- 
ward or through zero (ellipse becomes 
straight line) at a frequency down the 
slope below the main resonance, ac- 
companied by a fluctuation of imped- 
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ance, but not enough to make a dis- 
tinctive peak (Fig. 7 -c). 

As you make the hole larger, the 
lower resonance point will come up in 
frequency and eventually make a small- 
er peak than the upper one, and the 
upper resonance point will gradually 
move further up in frequency, and be- 
gin to reduce in magnitude slightly. In 
all these tests, if you close the hole by 
putting something over it, you will 
repeat the closed -box condition (Fig. 
8). 

Now you may want to try a duct. 
If you have a round hole, you can try 
cardboard tubes that just fit it, cut off to 
different lengths. Inserting these makes 
the lower- frequency resonance go to a 
still lower frequency and also makes it 
disappear again as a magnitude peak. 
You'll only find it as a phase swing 
through or toward zero (Fig. 9) . 

What is happening? You are tun- 
ing the ducted port to a lower fre- 
quency, but the port area is not big 
enough to radiate appreciable sound, or 

7o'L 
a 

I151/ 

b 

1201/ 

301/ 
c 

Fig. 7 -Steps toward bass -reflex en- 
closure: a- Mounting unit in enclosure 
without back on shifts resonance down 
from 90 cycles to 70 cycles; dashed 
curve is for unit still unmounted. b- 
Closing the back shifts frequency up to 
115 cycles; dashed trace is with back 
off at this frequency. c -Trying a small 
port produces these traces at resonant 
points; dashed traces are with port 
closed at the same frequencies. 

to have much effect on the speaker 
driving it. You can prove that it's work- 
ing as a tuned duct by holding a small 
piece of thin paper or plastic over the 
vent, in the path of escaping air. As 
you change frequency, you will be able 
to see or feel a maximum movement 
at resonance. 

So you need a larger port or duct. 
Continue enlarging the hole first. The 
upper frequency will continue to rise. 
and the height of the resonant peak will 
diminish. At the same time, the lower 
resonant frequency will show a pro- 
gressively higher peak and come up to 
a higher frequency. If your enclosure is 
big enough not to need a ducted port, 
the upper peak will all but disappear, 
showing only as a phase swing through 
zero, while the lower peak will get big- 
ger (Fig. 10). 
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130\ 

951/ 601/ 

Fig. 8- Making port larger: Both reso- 
nance frequencies move up. 95 cycles is 
the mid -way point between resonant 
peaks. Dashed traces show effect of 
closing port as each frequency. 

If your box is not big enough, you 
will find that enlarging the hole beyond 
a certain point doesn't have much ef- 
fect. By comparing results with the 
open -back condition (Fig. 7 -a) you will 
see this is what enlarging the hole is 
approaching. Don't go any further. 
When you realize the simple hole en- 
largement is not achieving what you 
want, it is time to start trying ducts. 

As you add more duct length to a 
port of fixed size, the lower resonance 
will start to go down in frequency and 
up in height, while the upper resonance 
will correspondingly reduce its height, 
not changing its frequency too much, 
either way. When you have the maxi- 
mum peaking in impedance at the low- 
er frequency, with very little peaking 
at the upper one, the duct length is 
right. Beyond this, greater duct length 
continues to drop the frequency of the 
lower peak, but with loss in height. 

When you are done, you will prob- 
ably want to put the final duct inside. 
This may change things for two rea- 
sons: (1) the volume occupied by the 
duct is now subtracted from the total 
volume of the box; (2) the entrance to 
the duct is now positioned differently 
with respect to the speaker cone. 

You must do the final checking 
and adjustment of duct size with the 
duct inside, where it will finally be. 
Also, if the duct is going to vent toward 
either the floor or back wall, do your 
checking with the speaker placed in a 
typical working position. 

At all points along the way, a 
good check of how much energy is 
coming from the duct is to close it, try- 
ing the change at different frequencies. 
Where shutting the duct makes little 
change to the trace, either in size or 
shape, little energy can be coming out 

1251/ 251/ 

Fig, 9 -Trying a duct when port area 
is not large enough; closing port, at each 
resonance point, does not change the 
trace much (dashed lines). 
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Fig. 10- Traces where box is big enough 
not to need a duct on the port. Dashed 
lines represent effect of closing port at 
each frequency. Biggest effect is at a 
middle frequency, near closed -box res- 
onance (110 cycles). 

of it. Where it makes the most differ- 
ence- either up or down -there must 
be considerable energy coming out of 
the duct. 

If you can make the duct big 
enough and long enough (not in a 
bookcase speaker unless its shape is un- 
usual), you may succeed in using the 
"pipe" effect- quarter -wave conver- 
sion. This produces a fairly sharp in- 
verted resonance (dip) below the up- 
ward one (Fig. 11). At this point the 
pipe will be radiating considerable en- 
ergy, while making the enclosure act 
like a closed box with a greater effective 
volume, and thus a lower frequency. 
This method has the advantage that 
speaker cone excursion is less at the 
lower frequencies, but it is not too often 
practical within a reasonable size and 
shape. 

These are some of the things you 
can do, using the scope trace to show 
what you are doing and where to go 
next. As you work, you can watch both 
magnitude and phase of the impedance, 
and can keep checking, by blocking the 
port or duct, to see how the trace 
changes at different frequencies. Re- 
member that horizontal deflection is 
voice -coil current; vertical is voltage. 
In turn, from the acoustic aspect, cur- 
rent (horizontal) is drive force, while 
voltage (vertical) is movement of the 
voice coil. END 
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Fig. 11- Traces obtained when duct is 
long enough to produce quarter -wave 
resonance; dashed lines again compare 
with solidly closed box at same fre- 
quency. 
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Servicing 1963 Delco 
AM -FM auto radios 

Part 1 - General and AM troubleshooting 

THE 1963 GENERAL MOTORS AUTOMO- 
biles sport a new AM -FM radio pro- 
duced by Delco Radio Division. This 
optional radio has nine transistors, nine 
diodes and four FM i.f. stages. A ratio 
detector is used for its self -limiting 
characteristics. The AM and FM tun- 
ers are separate, connected to a corn - 
mon manual tuning shaft. Two agc sys- 
tems are used, one for FM and one for 
AM. Both are of the doubler type us- 
ing two diodes. The FM automatic fre- 
quency control system uses a Varicap 
diode. 

AM -FM switching circuits have 
been reduced to a minimum: only three. 
The car antenna (of conventional de- 
sign) , the audio input lead and the 
power supply are switched between AM 
and FM sections. 

The photo shows the compactness 
of the 1963 Cadillac AM -FM radio. 
Delco Div., General Motors Corp., Kokomo, Ind. 

By PHILIP R. POWELL-- 

The AM -FM radios are designed to re- 
place their pushbutton or Wonder Bar 
counterparts, and require no extra 
space. A printed- circuit board is used 
for all circuits except the FM front end, 
which is hand -wired and separate. 

The audio stages (Fig. 1) are com- 
mon to both AM and FM. The audio 
circuitry is very similar to that used last 
year, except that a new 10 -ohm speak- 
er is used. 

For FM reception, the car anten- 
na is connected to the FM rf transistor 
stage, which couples to the FM con- 
verter transistor. The 10.7 -mc FM i.f. 
signal is then injected into the printed 
circuit board, where four transistors 
provide four stages of i.f. amplification, 
then to the ratio detector. 

For AM the car antenna is 
switched to the first FM i.f., which au- 
tomatically becomes the AM rf stage. 
The second FM i.f. stage now becomes 

Tuner 

-o 

; AGC 

AFC 
Cons 

"1LE I.F -tp3I.F i'4I.F, j Rotlo Pet 

R. F Mixer - Z.F. Audio Oet 

AGC 
Osc.I 

Oris Power 
Output 
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Fig. 1- Function- 
al diagram of the 
Delco sets. Lower 
strip: "rf, mixer, 
osc, i.f., AM det" 
are used on AM 
only. "Tuner" 
here is used to 
mean front end. 

the AM mixer, and the third FM i.f. 
becomes the AM i.f. A diode detects 
the signal. A separate oscillator transis- 
tor is used for AM. 

The AM agc system couples from 
the AM i.f. stage back to the AM rf 
stage. FM agc runs from the second 
FM i.f. stage back to the FM rf stage. 
AM i.f. is 262 kc; FM i.f. is 10.7 mc. 

Afc is used on FM for drift -free 
operation. A dc voltage, which swings 
plus or minus as the tuner drifts above 
or below the carrier, is taken from the 
ratio detector and coupled to the afc 
diode in the FM converter. The diode's 
capacitance varies the oscillator fre- 
quency, keeping the i.f. signal at 10.7 
mc. Also helpful in maintaining drift - 
free operation is a Zener diode which 
regulates the supply voltage to the FM 
tuner. 

Troubleshooting procedures 
Most troubleshooting can be done 

with the radio set on AM, which makes 
servicing procedures identical to those 
for previous Delco AM radios. By de- 
termining if the complaint is confined 
to AM reception, FM reception or 
both, the trouble can be narrowed 
down. For example, a radio that is com- 
pletely dead on FM but operates well 
on AM would probably have a dead 
fourth i.f. stage. (Since there is no hiss 
the trouble would be in one of the four 
i.f. stages, but since the first, second 
and third operate on AM, they are not 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


AT COLLECTOR ADJUST FOR WEAK SIGNAL 1 

BASE GIVES: GAIN? LOSS? OR EQUAL? 

likely suspects in a completely dead ra- 
dio.) Of course, we are playing the per- 

.- centages in this example. There can 
always be exceptions. 

AM troubleshooting 
Stage isolation (Fig. 2) begins at 

the DS -501 power transistor, which 
should produce a "thump" in the speak- 
er when the radio is turned on. This 
thump is produced by a dc surge if the 
DS -501 is conducting. No thump usu- 
ally indicates a shorted transistor and 
an open 0.47 -ohm fuse -resistor. If the 
DS -501 does produce a thump, then 
each AM stage will be checked pro- 
gressively for gain with either a noise or 
signal generator. Dead or very weak 
radios can be checked quickly with a 
generator of broad -band noise, and in 
only a few border -line cases is a signal 
generator preferred. 

Weak radios. Check the gain of 
each stage by placing the generator lead 
on the transistor collector and adjusting 
for a weak signal in the speaker with 
the volume control at maximum. Switch 
the lead to the base of the same tran- 
sistor. The increase in volume indicates 
the gain. 

If this test is performed on the 
driver, i.f. and mixer stages, good gain 
will result in each stage. The rf stage 
normally produces a signal of equal 
strength on the collector and base, but 
in some cases it actually shows a slight 
loss. This does not mean that this stage 
does not amplify. The loss is due to the 
low impedance antenna circuit, which 
loads the generator output. 

As you check each stage for gain, 
place the results in three groups -gain, 
loss or equal. If any questionable stages 
are encountered, it is wise to finish 
checking the remaining stages and then 
decide which stage looks worst. This 
prevents spending time on a question- 
able stage when a stage that is obvious- 
ly bad has not even been checked. 

Dead radios. Dead stages are eas- 
iest to locate. If the DS -501 output 
transistor produces no thump as the ra- 
dio is turned on, and zero volts is found 
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Fig. 3- Emitter 
voltage is a simple 
clue to transistor's 
condition. 

Fig. 2- Stage -by- 
stage gain check- 
ing isolates fault. 
Checking all AM 
stages rules out all 
but four FM 
stages. 

Helpful Rules About Conduction 
And Bias: 

Conduction 

Low or none 

None 

Too high 

Bias 

Good 
None 

Low or wrong 
polarity 

Probable Trouble 

Open transistor 
Circuit defect 
Leaky transistor 

E ,I 
R e 

IOW 

9.2V EMITTER CURRENT =12 MA, 
Bt 

A 

on the collector (transistor case), it is 
probably defective. 

If the output stage is normal, sim- 
ply touch a noise generator to each base 
(B on the circuit board). The signal 
will disappear when the defective stage 
is reached. Start at the of driver and 
work toward the antenna. 

Intermittent radios. Difficult inter- 
mittents that cannot be solved by tap- 
ping the printed- circuit board lend 
themselves to stage isolation. If the ra- 
dio cuts in and out when any point on 
the printed- circuit board is touched, 
start at the speaker end of the radio, 
inject a fixed signal and monitor the 
output with a meter across the speaker. 
Flex the board to determine if the me- 
ter reading can be changed. If the read- 
ing does not change, move the injected 
signal forward stage by stage until the 
intermittent shows on the meter read- 

Fig. 4 -AM oscil- 
lator needs a 
slightly different 
method of check-, 
ing conduction. 

ing. This way, the intermittent can be 
isolated. 

Stage isolation is very important 
in troubleshooting a radio. Once the de- 
fective stage is found, dc checks can 
follow to determine the actual fault. 

Conduction tests 
The first questions that come to 

mind when troubleshooting a transistor 
stage are how much current is it pass- 
ing, and is it conducting at all? In the 
output stage this is easily determined 
by checking the DS -501 collector volt- 
age. If it's around 1.3, the transistor is 
conducting. 

In the other stages, use the voltage 
across the emitter resistor (Fig. 3) be- 
cause the collector is often tied to 
ground (0 volts on the schematic). 
Place the positive voltmeter lead on the 
B -plus system (9.2 volts in this case), 

VARIES WITH MANUAL TUNING 

VOLTS 

180 ON-OFF 
1100 

FM 
TUNER 
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and the other lead on the transistor's 
emitter (E). if the transistor is passing 
current, a voltage will appear. A high 
voltage reading would indicate too 
much conduction; a low reading, too 
little. 

Where the emitter resistor is 1,000 
ohms, the voltmeter reading is the cur- 
rent in milliamperes. The mixer, i.f. 
and driver stages each read about 1.2 
volts across the emitter resistor. The rf 
stage reads 0.5 volt. Make these readings 
with a 12 -volt supply. If there is any 
doubt about one of the 1.2 -volt checks, 
it can easily be compared to one of the 
other 1.2 -volt stages. Variations of 0.1 
or 0.2 volt from normal are not impor- 
tant. 

AM oscillator 
AM oscillator conduction is tested 

the same way (Fig. 4), except the emit- 
ter resistor does not connect to the B- 
plus line. In this stage, place the posi- 

Fig. 6 -How to 
spot an open emit- 
ter. 

Fig. 5 -Check bi- 
as with a voltme- 
ter. Readings 
within 10% of 
normal are OK. 

converter and oscillator transistors be- 
cause they are oscillating. The emitter 
and base voltages to ground are shown 
equal on the drawings, since these volt- 
ages vary slightly with the frequency of 
the oscillations. If a transistor appears 
to be open, check it before removing it 
from the circuit. 

NO CONDUCTION 

O '2 

VOLTS 

to pass the right amount of current. If 
this bias voltage is not present, conduc- 
tion stops. A high bias voltage produces 
excessive conduction in a good transis- 
tor. 

Forward bias on p -n -p transistors 
is checked by placing the positive volt- 
meter lead on the emitter and the nega- 
tive on the base (Fig. 5). The bias read- 
ing is then read directly by the meter. 
(Reading emitter and base voltage to 
ground and subtracting them is not very 
accurate.) It should be about 0.2 volt. 

Forward bias will not be found on 

DRIVER 

147 

G 

BIAS 
LOW 

680 

8+ 

VOLTS 

tive meter lead on the "bottom" side of 
the emitter resistor, and the negative 
lead on the emitter. A change between 
0.8 and 1 volt as the radio is tuned in- 
dicates the transistor is oscillating. 

Checking dc bias 
Abnormal current flow does not 

necessarily indicate a defective transis- 
tor. Transistors require a forward bias 
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Fig. 8- Checking 
transistor junc- 
tions in- circuit is 

easy. 

Fig. 7 -S y m p - 
toms of a leaky 
transistor: low bi- 
as, high emitter 
current. 

Use an ohmmeter on the R X 100 
scale to check each of the two diodes in 
a transistor (Figs 6, 7, 8). To check the 
collector diode, connect the meter 
leads to the base and collector. Note 
the reading. Reverse the leads and note 
the second reading. The lowest reading 
should be under 500 ohms; the high 
reading depends on the stage in which 
the test was made. Fig. 8 indicates how 
many times the low reading the high 
reading should be. For example, if the 
low reading in the rf stage is 300 ohms, 
the high reading should be at least 30,- 
000 ohms (100 times) or higher. The 
same test should be performed on the 
emitter diode. These checks are made 
without power, and the volume control 
fully clockwise (maximum). 

Note that the AM detector and 
age diodes can be checked the same 
way. A perfect diode would be zero 
ohms in the forward direction and open 

REVERSE PROSES 

` ,,/ 

Rx;OO 
REVERSE PROSES 

TRANSISTOR DIODE 

HIGH READINGS 

R HMES LCW 

05C 10 TIMES LOW 

MIXER 5 TIMES LOW 

E 5 TIMES LOW 

A F 10 TIMES LOW 

V C TURNED UP 

DIODE HIGH READINGS 

AM Gil 10 TIMES LOW 

AM OR FM ROC .100 LIMES LOW 

LOW RE ALONG SHOULD BE UNDER 500 OHMS 

HIGH READING CAN EXCEED VALUES LISTED 
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24.11 2011 

In Ion 
2011 

9.511 

in the reverse direction. so the high 
readings may exceed the values listed 
in the chart. (Note that in all cases the 
high reading is at least five times the 
low reading.) 

Fig. 9-Easiest 
check on AM coils 
is just to measure 
their resistances. 

Checking capacitors 
and alignment 

Open capacitors usually cause a 
weak radio. If all dc checks are normal, 
a capacitor may be open or a coil de- 

tuned. Capacitors can be checked eas- 
ily by bridging good ones across them 
to see if the gain goes up. Check AM 
coils by resistance measurements (Fig. 
9). 

The final AM check is alignment - 
a very useful troubleshooting proce- 
dure. Any tuned circuit that does not 
peak properly can be suspected. The 
AM alignment does not affect FM align- 
ment. 

After alignment, the antenna trim- 
mer should be adjusted (when the ra- 
dio is in the car) or station mixing. fad- 
ing and excessive whistles while tuning 
will result. A label on the radio explains 
this adjustment. The antenna trimmer 
has no effect on FM. 

In the next and concluding article, 
we take up FM troubleshooting and 
alignment procedures, and offer a brief 
summary of troubleshooting methods. 

To BE CONTINUED 

TAPE PLAYBACK PREAMP 
TRANSISTORS CAN NOW COMPETE WITH 
vacuum tubes in home -built and inex- 
pensive tape recorders and playback 
equipment. Such desirable features as a 
high signal -to -noise ratio unaffected by 
high ambient temperature, uncompro- 
mised equalization, a high input imped- 
ance and the ability to handle, with low 
distortion, input signals up to 15 db 
above the reference recording level can 
be had through proper design and cir- 
cuit adjustments. All these features are 
characteristics of the transistor preamp 
in Fig. I. 

PLAYBACK 
HEAD .2'2µf 

2N508 (2) 

15K 

unit is designed for Nortronics ASQ4K, 
CSQ4K, ASQ6K, CSQ6K, TLA5 and 
similar low -impedance (quarter- track) 
heads with inductance of 200 mh or 
less. A relatively high supply voltage 
(22.5 volts) is necessary for a large 
signal -handling capacity with heads 
such as the half -track TLA4 and full - 
track SLF4. These have reference level 
outputs of .0012 volt and higher at 1 kc 
at 7.5 ips. For heads with nominal out- 
put below .0012 volt, you may reduce 
the supply as low as 12 volts. This 
sharply reduces noise output without re- 

EQUALIZATION 

R2 50K OK 

RI 50K 
IOOII c 

ìk 200µf 4.7 
50K I 

I 

*DEPOSITED CARBON OR CARBON FILM TYPE 

Fig.I 

4 

-22.5V 
10K 

1220µf 
+125V +I) 

200 Ply 

575µf /50V 

47 

OUTPUT GAIN 

pOUTPUT 
50 K 

The playback preamp was de- 
scribed in the Nortronics Customer En- 
gineering Bulletin No. 7. It is equalized 
for flat output from a 7.5 -ips NAB tape 
recording. 

Maximum signal output at 1 kc 
varies from 0.3 to 1 volt, depending 
on the head. Gain is 52 db at 1 kc. The 
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LsII (r 
24-30V/300MA 

117 VAC 

ducing amplifier gain and still gives a 15 
db overload factor. 

Fig. 2 is the setup for determining 
the optimum values for feedback re- 
sistor R1 and the equalizing network R2 
and C. The nominal resistance of RI is 
around 50,000 ohms. Install a 75,000 - 
or 100,000 -ohm pot in place of R1. 

With R2 and C temporarily omitted 
from the circuit, feed in a 1 -volt 1 -kc 
signal and adjust the pot for maximum 
output- measured with a high- imped- 
ance ac voltmeter or scope on the col- 
lector of the ouput stage. The output 
will be around 4.5 volts. Replace the pot 
with a low -noise fixed resistor of the 
same value. 

Next, connect a temporary equal- 
izing network consisting of a 100,000 - 
ohm pot and a 0.1 -4 capacitor between 
the second collector and the first emitter. 
Gradually reduce the pot's resistance 
until the 1 -kc output drops 32 db below 
maximum output -a voltage ratio of 
1/40. Leave the pot at this setting and 
use a decade box or an assortment of 
smaller capacitors to reduce the net- 
work's capacitance gradually until the 
output at 1 kc rises to 22 db below (ap- 
proximately 1/13 of) maximum output 
obtained before the equalizer loop was 
connected. The nominal values of R2 
and C are 20,000 ohms and .0033 µf, 
respectively. A 50,000 -ohm pot is 
shown in the diagram. It can be adjusted 
for different tape speeds or to compen- 
sate for minor differences in playback 
heads. An alignment tape such as the 
Nortronics AT -100 can be used to ad- 
just equalization under actual operating 
conditions. END 

HEAD 
AC VOLTMETER 
OR SCOPE r--- 

1 I 

Fig.2 

1 

---J 
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Completed instrument in cabinet. Space 
at top stores headphones and other ac- 
cessories. 

PORTABLE, ALL -TRANSISTOR AND BATTERY 
powered, this inexpensive unit has six 
overlapping two- decade ranges, which 
gives a total scale length of about 15 
inches. Accuracy is up to 2% at the cen- 
ter of the inductance dial, falling off 
slightly toward either end. Once cali- 
brated, the dial reads directly in hen- 
ries, millihenries or microhenries, de- 
pending on the setting of the range 
switch (see table). You can also find Q. 

The instrument is built around the 
well known Maxwell bridge, shown in 
simplest form in Fig. 1. It is a four -arm 
bridge with resistors in two opposite 
arms. One of the remaining two con- 
tains the unknown inductance, which is 
compared to a standard capacitance in 
the fourth arm, opposite the inductance. 

The circuit of the practical bridge 
appears in Fig. 2. R1 R4 correspond 
to R. in Fig. 1 (S2 is the range switch), 
Cl and C2 correspond to C. and R10 is 
the variable potentiometer, called Rb in 

NULL 
INDICATOR 

R SIG SOURCE 

Fig. 1 -Basic Maxwell bridge configura- 
tion. RQ, properly calibrated, can be used 
to read off the unknown coil's resistance. 
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-J2 

JI 

°RIO 

By ROY H. KRUEGER 

build a 
precise 
inductance 
bridge 

Moderate -price lab- quality instrument 
covers .01 mh to 100 h - and Q, too 

Fig. 1. The unknown inductance, L., is 
connected between J1 and J2. R8, the 
Q- setting pot, is designated RQ in Fig. 1. 

So much for the bridge itself. The 
signal source is a 1,000 -cycle transistor 
oscillator (Colpitts), using a toroid in- 
ductor to keep down stray 1,000 -cycle 
radiation, which would make finding a 
null more difficult. To increase sensitiv- 
ity at low inductances, there is a tran- 

RI 10K 

R3 IOOII 

R4 

100 ; S2-b 

RANGE 

Y"- 

CLOCK- 
WISE 

S2-a 
C3 R5 

.02 
.01 8K 

INDUCTANCE 

R6 J2 
8K 

.1 R9-270K 

CI 

CK722 
AMPL 

J3 J4 
CLOCK - 

C / WISE 

INDUCTANCE 
RIO -10 K 

+ - 
= I.SV(BATT I) 

CK722 

+ o"" 
3V (BATT 2 ) 

sistor amplifier stage to feed the phones. 
R5 R7 and C305 form a 2,000 -cycle 
twin -T filter to suppress oscillator sec- 
ond- harmonic content -which would 
also confuse the null. The signal should 
be as close as possible to 1,000 cycles- 

Multiply dial by Range 
.00001 
.0001 
.001 
.01 

0.1 

10 µh-1,000 µh 
100 µh-10 mh 

1 mh-100 mh 
10 mh-1 h 

0.1 h-10 h 

1 h-100 h 

Fig. 2- Circuit of working model. S2 -a 
in original served no switching purpose; 
was used for wiring convenience only. 
You can use 2 -pole switch for S2 instead 
of 3 -pole specified. 

R1- 10,000 ohms, 1% 
R2 -1,000 ohms, 1% 
R3 -100 ohms, 1% 
R4 -10 ohms, 1% 
R5, R6 -8,000 ohms, 1% 
R7 -4,000 ohms, 1% 
R8 -pot, 50,000 ohms, linear, wirewound (Gen- 

eral Radio 975Q)* 
R9- 270,000 ohms 
R10 -pot, 10,000 ohms, linear, wirewound (Gen- 

eral Radio 977N)* 
R11 -4,700 ohms 
R12 -2,200 ohms 
R13 -330 ohms 
R14- 10,000 ohms 
C1 -.O1 f mica, 5% 
C2 -1 of Mylar, 5% 
C3, C5-.01 µf ceramic 
C4 -.02 µf ceramic 
C6 -.1 µf paper 
C7 -1 µf paper 
C8 -.22 µf paper 
D -1N34 
L- 190 -200 -mh iron or ferrite core choke, preferably 

toroid 
Ql, Q2 -CK722 
S1 -dpst toggle switch 
S2 -3 -gang, 3 -pole, 6- position rotary switch (Mal- 
lory 13311 or equivalent) 
J1 -J4- Binding posts 
Knobs: one each General Radio KNS -12, KNS -10, 
KNSP -6, or equivalent* 
BATT 1 -1.5 -volt "C" cell 
BATT 2 -two 1.5 -volt "C"cells 
Miscellaneous hardware, bus bar for wiring. 
*These items must be ordered direct from General 
Radio Co., West Concord, Mass. [975Q, $6.25 from 
stock. 977N (specie!), $32.00; 8 -10 week delivery.] 
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TO POTS 
(R8 a RIO) 

500 -0 -500µA 

- 
3 -6V BATT 

Fig. 3- Temporary circuit for calibrat- 
ing R8 and R10. The two 1,000 -ohm 
resistors need not be exactly 1,000 ohms, 
but should be matched very closely. A 
vtvm set to zero -center can be used in 
place of the microammeter. 

DECADE 
BOX 
1000 -50Kí2 

near the C two octaves above middle C 
on a piano, or the B just below that. 
L, C7 or C8 can be adjusted if neces- 
sary. 

Construction 
The author's unit had a 1/4 -inch- 

thick aluminum panel, 71/2 by 10 inches. 
Other materials and thicknesses can be 
used as well, but precision instruments 
should be solidly, rigidly built. The po- 
tentiometers, switches and jacks mount 
directly on the panel. Calibration should 
be left until all heavy work is done. The 
main dial is aluminum sheet faced with 
white Bristol board. Marks were made 
with India ink. Several commercially 
made dials could also serve, but should 
be as large as possible. 

The oscillator was built on 16-inch 
bakelite (you could make a little printed 
circuit instead). Once wired, it was in- 
stalled in an ordinary two -piece alumi- 
num case, 61/2 by 21/4 by 15 /s inches, 
which in turn is fastened to the back of 
the panel with 27/s -inch -long spacers. 
Holes in the aluminum box pass con- 
necting wires to other parts of the in- 
strument. 

Calibration 
Fig. 3 is the circuit to be used for 

calibrating the large potentiometer 
(RIO) and the smaller Q potentiometer 

lil:\Tt,l 

'l'1?S'l'1?11 
The meter was tested 

with several inductances of known values, and 
was used to measure a large number of induc- 
tors, varying from 90 µh to 15 h. It was found 
accurate, and -after learning to use the Q re- 
sistor -easy to use. On the lowest range, vol. 
urne was rather low, making it somewhat diffi- 
cult to detect the null. 

SEPTEMBER, 1963 

Rear view shows major components. Bridge is built up of subassemblies. 

(R8) . Start by setting the decade box to 
100 ohms, and adjust the pot (either R8 
or RIO) to be calibrated until the bridge 
is balanced (meter at zero center). Mark 
the point of balance on the potentiome- 
ter dial as the first position from zero 
ohms. Continue in the same way in 100 - 
ohm increments until you reach maxi- 
mum resistance (10,000 ohms for R10, 
and 50,000 ohms for R8) . 

With the range switch set to its 
highest position, the dial reads directly 
in henries -1 to 100. The range switch 
offers five other decimal mulitpliers 
down to .00001, which permits reading 
inductance values as low as 10 µh. 

The large potentiometer, R10, has 
a compensating adjustment- screws on 
its back plate -so that slight dial mark- 
ing errors can be corrected. This ad- 
justment changes the slider position 
with respect to the dial position. 

Right side as seen when the 
bridge is removed from the 
cabinet. Notice heavy 1/4- 
inch aluminum panel and 
rugged construction. A 
41/4- inch -diameter pot was 
selected for R10 to pro- 
vide higher resolution and 
accuracy. The General 
Radio 977 -N specified is 
made to order for $32.00. 
Delivery is 8 to 10 weeks. 
With slight decrease in ac- 
curacy, you can substitute 
the 23/4-inch G -R model 
975 -N pot, available from 
stock at $6.25. 

Using the bridge 
Nothing could be simpler. The 

main and Q dials are linear, and all you 
need do is: Turn on the oscillator and 
amplifier Eno warmup). Connect the un- 
known inductance to J1 and 12. Make a 
rough guess about the inductance to set 
the range switch. Rotate the main and 
Q dials until you hear a null in the 
phones. If you cannot get a null at any 
dial setting. try the next higher or lower 
setting of the range switch. 

Once you've found the null, read 
the main dial, multiply it by the range 
switch factor, and that's the inductance. 
You can read the resistance of the in- 
ductor directly from the Q dial. If you 
want to know the coil Q, simply com- 
pute the coil reactance (27rfL, or, since f 
is 1,000 cycles, 6,283L, where L is in- 
ductance in henries). Divide reactance 
by resistance, and you have Q.. END. 
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Fig. 1 -Key rol1a,'es in horizontal 
sweep section point to fault. 

By JACK DARR 
SERVICE EDITOR 

OF ALL THE CONFUSING TROUBLES IN 
a TV high -voltage supply, yoke de- 
fects can be about the worst, if they 
want to be. I'm not talking about the 
nice obvious keystone -shaped rasters. 
I mean the sneaky ones -the no raster, 
no high voltage, but everything's all 
right type. 

Fortunately, there are a few typ- 
ical clues. The symptom mentioned just 
now is one of them. The worst problem 
is determining whether it's the yoke or 
the flyback. Right now I'd like to make 
one recommendation. NEVER replace 
a flyback until you've definitely cleared 
the yoke of suspicion. By making a few 
tests, you can make a very close guess 
as to which is the villain. 

Let's take a typical case and look 
into it in detail. Small series -heater 
portable, 7AU7, 12DQ2, 12D4 in oscil- 
lator, output and damper stages. One 
silicon rectifier, B -plus 160 volts. Symp- 
tom-no raster, all tubes lit, all three 
tubes replaced; no results. Now, where 
do we go from here? 

First, let's take some readings 
(Fig. 1). 

There are all the facts. When we 
set them down in tabular form like this, 
the key clue jumps right out at you. See 
it? We drew a ring around it so that 
it would stand out as it should. No 
boost voltage ! ( There is actually 20 
volts of boost, a key clue itself, but 
that's quite a bit below the rated boost 
of 425 volts. However, the fact that 
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can be 
there is even this tiny amount of boost 
tells us something.) 

As we said, when we find a set 
with no boost voltage and all the easy 
things (damper tube, damper filter ca- 
pacitor, fuse, and so on) are OK, then 
we ought to start suspecting the yoke. 
Why? Because the yoke is the source 
of the flyback pulse that is rectified and 
converted into B- boost. We know it 
comes from the flyback but, for our 
purposes, we ought to think of it as 
originating in the yoke. The yoke, in 
this application, serves the same pur- 
pose as the load on an audio output 
transformer in a PA system. 

So there's your problem and a full 
set of symptoms. Now let's begin to 
exercise our diagnostic ability. 

Fig. 2- Damper -plate waveform show- 
ing pulses almost normal in shape, but 
only 55 volts peak to peak. Note 
ringing. 

Out -of- the -way 

yoke troubles 
can too easily 

be blamed 

on other components 

deflection 
troubles 

SNEAKY 
Problem: Yoke or flyback? It 

could be either at this point. So let's 
find out. Hook a low- capacitance probe 
to the scope and couple it to the damper 
plate by clipping the tip to the wiring 
near the socket. (Not to the contact it- 
self!) 

Fig. 2 is the picture on the scope 
screen. We have pulses, but how about 
amplitude? Calibrating, we find that 
these pulses measure a fat 55 volts, 
peak to peak. Hmm? How about the 
12DQ6 plate? Same pulses, quite a bit 
of ringing on the baseline, and about 
100 volts peak to peak (Fig. 3). 

So! Flyback very likely to be OK, 
because we do have pulses of approx- 
imately the right shape, but they're 
awfully small. So we disconnect the 

Fig. 3 -Same waveform as in Fig. 2, 
but this time taken from lead to hori- 
zontal output tube plate. More ringing. 
Amplitude 100 volts peak to peak. 
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Fig. 4- Damper -plate waveforms with 
new yoke. Voltage is now more than 
300 peak -to -peak. Ringing is almost 
eliminated and pulses better shaped. 

yoke, and check the flyback with a fly- 
back checker. It checks out OK. Now 
the yoke. It says shorted. Well, this 
isn't too conclusive, because many fly- 
back testers say that a low- inductance 
yoke is shorted because of the very low 
inductances. Need a more conclusive 
test. So let's find a yoke with about the 
same horizontal inductance, and hook 
it up in place of the original. If we can 
get within 10 -15% of the right induc- 
tance it's good enough for test pur- 
poses. 

Wham! Business picks up! Our 
damper plate waveform smooths up a 
lot, and the amplitude hops up to more 
than 300 volts peak to peak, taken from 
the same position (Fig. 4). (It could 
have been more than this, but 300 
volts peak to peak is all we can check 
directly, without going to a lot of trou- 
ble calibrating. Actually, we're not in- 

terested in the true amplitude, nor in 
the actual waveshape here. What we 
want is the difference -the big increase 
in amplitude -and this we certainly 
got.) 

The 12DQ6 plate waveform shows 
the same thing (Fig. 5). The ringing is 
gone, the spikes are cleaner, and the 
amplitude here is more than 300 volts 
peak to peak. We had to reduce the 
vertical gain on the scope to get this 
waveform to stay on the screen. That's 
why they seem to be the same size. 
However, note the cleanness of the 
pulses now, as compared to the ringing 
and raggedness of the pulses we found 
while the shorted yoke was connected. 
Also, we got another confirmation. The 
high voltage leaped to about 7,000 - 
proof positive that we were on the right 
track. 

We've shown the waveforms at 
the damper plate and horizontal output 
tube plate. Actually, we don't need 
both. All we want to find out is whether 
we have any pulses present and, if so, 
what do they look like ? As you can see 
from these, they show a fairly good 
spike and, in general, look almost like 
what they ought to. However, they are 
at a very low amplitude, compared to 
what they should be. 

To use this method of checking 
a diagnosis of yoke trouble, clip the 
probe to the horizontal output tube 
plate lead. Set the scope vertical gain 
to make a pattern and note the height 
on the scope screen. Now replace the 
yoke with, another and see what hap- 
pens. If the original yoke is bad, you'll 
see those pulses jump up to almost nor- 
mal amplitude when another yoke is 

Fig. 5- Horizontal output -plate wave- 
form with new yoke in place. Ringing 
is reduced. Slight amount remaining is 
normal. Amplitude again more than 
300 volts peak to peak. 

connected, even though it is not an 
exact replacement. Suggestion: if you 
happen to replace a yoke with a bad 
vertical winding, save it. You can even 
mount it somewhere on the bench and 
run a pair of test leads to it for this 
test. Even though the inductance is 
away off what it should be, you'll be 
able to tell by the increase in pulse 
amplitude, especially on the damper 
tube. 

In the case just discussed, we had 
the usual amount of other clues, too. 
The cathode current of the 12DQ6 was 
above normal. Not enough to do imme- 
diate damage, but enough to ruin the 
tube if not corrected. This was another 
clue pointing to the fact that this stage 
was pumping into a short. The actual 
defect here was a short in one half of 
the horizontal yoke winding. END 

Continuity Checker 
WHILE MAKING A CONTINUITY TEST, DID 

you ever have a probe slip off a lug 
just as you turned your head to look 
at the meter? It would be nice to have 
an extra eye just above the ear, but 
since this is impossible, here is a grand 
little substitute. Place this probe 
wherever you want, and the indicator 
is right in front of your eyes. It will 
indicate continuity through a maximum 
of 5,000 ohms, yet it has no meter and 
operates off a single miniature battery 
(Eveready No. 904) . It can be made 
small enough to fit snugly into the palm 
of your hand. 

Since neon lamps require a minimum 
of about 65 volts to ignite, using them 
with a battery is entirely impractical. 
Yet you can take that little dry cell 
and have it do a man's job by stepping 
up its voltage. This is done by hooking 
up an output transformer in a Hartley 
oscillator circuit as in Fig. 1. 

First remove the frame from the 
transformer and take out the winding. 
Now unwind the secondary (secondary 
to voice coil) and fold in half, twisting 
the wire at the folded end into a pig- 
tail to serve as the center tap. Wind 
the wire back on and reassemble. 

First arrange for an experimental 
setup, following Fig. 1. You may use 
any general -purpose transistor, but try 
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the weakest or poorest one you have, 
since even a transistor with a beta of 
less than 5 will work. With the experi- 
mental setup wired, connect a 10,000 - 
ohm potentiometer between points A 
and B and slowly vary its resistance 
until the neon lamp glows brightest. 
Use this value for R. It will be about 
1,000 ohms. 

Since transformers will vary as to 
size and shape, no specific dimensions 
can be given. I suggest you select the 
smallest output transformer you have 
handy and plan construction around it. 
If possible, use a small metal box for 
a housing. If you are fortunate enough 
to have a transformer small enough, 
you can house all the parts in an 
aluminum can from a discarded electro- 
lytic capacitor (Fig. 2). 

PROD 
GND1 

TO PROD OR 
ALLIGATOR 
CLIP 

RI IK 
SEE TEXT 

B 

V 

4/3V 

BREAK HERE 
FOR INCREASED 
SENSITIVITY t 

SEETEXT Y Z 

-CT 
1.5V 
BATT 

Fig.I 

T 

NE-5I 

HIGH RESISTANCE WINDING 

Fiq.2 

To increase the sensitivity of the 
checker (on the order of 1 megohm) 
connect the probes to the points marked 
Y and Z, break the wiring between 
these points and connect R between A 
and B. 

By connecting a variable resistance 
between the probes and a set of head- 
phones, you can also use this unit as 
a tone generator. -M. H. Patrick 

ALLIGATOR 
CLIP 
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Newest shape in television is the 
G -E zig -zag transmitting antenna, a di- 
rectional type intended for channels 14 
to 83. When erected, this antenna will 
be 64 feet high. It is now in horizontal 
position for testing at the company's 
antenna site, near Syracuse, N. Y. 

AAutomatic dialing system developed by 
Takachiho Communications Equipment Co., 
Nagoya, Japan, makes an automatic tele- 
phone from ordinary dial type. Numbers on 
IBM -type punched card are inserted into 
instrument, which contains relays, an audio 
amplifier, a pickup and a keying circuit. The 
keying circuit is arranged not to violate rules 
which prohibit use of any foreign attach- 
ment to a telephone. 

TWayne Robbins, RCA lab technician, solders connections to 
revolutionary thin -film superconductive all- electronic memory 
that can store 16,384 bits of computer information in an area 
smaller than common playing card and only 1/20,000,000 inch 
thick. The new development, according to Dr. James Hillier of 
RCA Labs, is a practical means of combining high speeds and 
large capacity for new compact, high- performance computers and 
data processing systems. 

AThis six -in -one electron gun is part of a cathode -ray tube 
made by Sylvania Electric Products, Inc. for airborne counter- 
measures equipment. Six guns produce simultaneous displays on 
one 10 x 12 -inch rectangular tube faceplate. Mount shown is 
approximately 7 inches high. Complete tube is 21 inches long. It 
operates with 4,000 volts on anode. 
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Using the Beginner's Lab 
Last month's home -brew standard coil and capacitor 

make many accurate measurements 

By FORREST H. FRANTZ, SR. 

FIG. 1 -A IS FAMILIAR TO ALL OF US. THE 

input circuit of a radio receiver, it con- 
sists of an inductance coil and a variable 
capacitor. (For the moment, we'll ig- 
nore the other coil -between antenna 
and ground -that supplies the signal.) 

This circuit tunes in stations be- 
cause, for any capacitor setting, it is 
resonant at a given frequency. (It is 

tuned to that frequency.) The voltage 
across the coil capacitor combination - 
at points 1 and 2 -is many times the 
input voltage at the resonant frequency. 
But for signals above and below the 
resonant frequency the voltage across 
points 1 and 2 is very low. 

Fig. 2 shows the response of a 
tuned circuit like that in Fig. 1 -a. The 
resonant frequency fo (for example, 
1000 kc), produces a large voltage 
across the output (1, 2). Signals of oth- 
er frequencies very close to f (f, and 

a 

f,, say 900 and 1100 kc) cause large 
voltages across the output, though not 
as large as does a signal at the resonant 
frequency. 

Signals farther from fo in frequency 
build up even smaller voltages across 
the coil capacitor combination. So, a 
tuned circuit steps up the voltage at the 
resonant frequency (and over a limited 
range of other frequencies very close to 
it). It discriminates against all other fre- 
quencies. The size of the coil and capaci- 
tor determines the resonant frequency. 
Increasing the inductance or capaci- 
tance lowers the resonant frequency; 
decreasing either (or both) raises it. 
Hence a fixed coil plus a variable ca- 
pacitor forms a circuit which may be 
tuned over a wide range of frequencies. 

Furthermore, the sharpness of the 
response curve is a function of the qual- 
ity of the circuit. If the circuit has a 
low Q, the buildup of capacitor voltage 
will not be as great (Fig. 3 -a) as for a 
high -Q circuit (Fig. 3 -b). Note also in 

SIG GEN 

b 

c 

Fig. 1- a- Familiar antenna input circuit. b- Closer look shows there's more 
here that meets the eye: wire resistance and distributed capacitance, besides in- 
ductance. c- Circuit redrawn to show rf applied in series, and points where 
measurements are made. 
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t 
.707 

VOLTAGE 

fl t2 

FREQ 

fa 

Fig. 2- Typical L -C response curve, 
showing 3 -db (0.707) points used in 
measuring Q. 

LOW Q 

HIGH Q 

a b 

Fig. 3 -a -Low -Q tuned circuit has 
broad, flat "hump ". b- High -Q circuit 
has sharp peak. 

Fig. 3 that the response of the low -Q 
circuit is broad while that of the high -Q 
circuit is much sharper. Hence the 
high -Q circuit is much more selective. 
More about Q later. 

The actual circuit of Fig. 1 -a can 
be reduced to the equivalent circuit of 
Fig. 1 -b. The primary of the coil in Fig. 
1 -a can be replaced by the generator in 
Fig. 1 -b. The coil has resistance shown 
as R. (due to the small but actual re- 
sistance of the coil wire) and a parallel 
capacitance Co (due to capacitance be- 
tween adjacent turns). Thus, any coil L 
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has an ideal inductance L., an internal 
resistance R. and a distributed capaci- 
tance Co. 

The circuit of Fig. 1 -b is redrawn 
in Fig. 1 -c. No circuit changes have 
been made, but elements have been re- 
positioned for clarity. With a signal gen- 
erator it is possible to select any fre- 
quency in a large range to apply to the 
coil- capacitor combination. Then, if we 
connect an rf voltmeter (vtvm with rf 
probe) across terminals 1 and 2, we can 
tune C and detect resonance. Since the 
input frequency may be varied by 
changing the frequency setting of the 
generator, the circuit response may be 
plotted as in Fig. 2. 

Up to this point the emphasis has 
been on how to obtain and detect reso- 
nance. Nothing has been said about 
measurements except the measurement 
of V0, the voltage across the capacitor. 
Now let's take a look at how we meas- 
ure Q, inductance and capacitance. 

Measurement of Q, L and C 

Q is the figure of merit of a coil. 
To measure Q, connect the unknown 
coil in the circuit (Fig. 4). Set the sig- 
nal generator to the frequency at which 
the Q is to be measured. Adjust C for 

Fig. 4 -Test setup for measurements in 
the article. Depending on what is to be 
measured, L or C can be a calibrated 
standard. 

maximum deflection of the vtvm. Then 
adjust the signal generator output till 
the vtvm reads a convenient voltage (1, 
10 or 100, for example). Record the 
signal generator frequency setting as f,. 
Turn the signal generator dial toward a 
lower frequency till the vtvm reading 
decreases to 0.707 of the previous read- 
ing. This frequency is f, in Fig. 2. Re- 
cord f,. Now turn the signal generator 
dial through resonance to the high -fre- 
quency 0.707- voltage point and record 
this setting as f2. The Q of the coil is 
fol (f2 - f1). Thus if f, is 1000 kc while 
f, is 980 kc and f2 is 1020 kc, the Q of 
the coil is 1,000/(1,020 - 980) which 
is 1,000/40 or 25. The Q of a ferrite - 
core coil is usually greater than 100. 

Measurement of L: If the measure- 
ment of L does not have to be precise, 
R. and Co may be neglected. Simply tune 
the circuit to resonance. The relationship 
,,;xween f L and C is f, = 1/ (27V/LC). 
When you solve for L, you get 
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Capacitor's value is being measured with a homemade standard inductance and 
a calibrated variable capacitor (also homemade). 

L = 1 /[(272-f,)2C]. Since C is calibrated, 
you can read this value directly from the 
capacitor dial, and of course fo is read off 
the signal generator dial. Thus, if f. is 
1000 kc, and C is 100 pf (µµf), 
L = 1/[(6.28 X 106)2 X 100 X 10-12] 
or L = 1/ [ (6.28) 2 X 100]. This reduces 
to 1/3,950 henries, or 253 µh. 

Note that the basic units are cycles 
for f, henries for L and farads for C. 
The prefixes are mega for million, kilo 
for thousand, micro for millionth. If 
powers of 10 as used above are not fa- 
miliar to you, work the problem using 
your regular methods. 

Measurement of C.: An unknown 
capacitor C. with capacitance less than 
that of the calibrated capacitor C can 
be measured easily and directly. Refer to 
Fig. 4. Connect the unknown capacitor 
C. across capacitor C. Now turn C to the 
minimum capacitance position. Adjust 
the frequency dial of the signal generator 
for resonance (maximum deflection of 
the vtvm) . Then disconnect C. and ro- 
tate C till resonance (maximum deflec- 
tion of the meter) is obtained again. 
Read the capacitance on C. This capaci- 
tance minus the minimum of C is C.. 

Determining capacitance where 
C. is greater than the maximum value 
of C will be explained farther on. 

Measurement kinks 
Measurement of Q: A 47 -ohm re- 

sistor was incorporated in the calibrated 
capacitor unit. For Q- measurements an 
even smaller resistor is desirable. We 
used a 47 -ohm resistor because some sig- 
nal generators would be loaded too 
heavily by a smaller unit. However, if 
your signal generator has enough output 

to provide a reasonable meter deflection 
with a smaller resistor, connect it ex- 
ternally across the signal generator ter- 
minals on the capacitor unit. A 5- or 
10 -ohm 1/2 -watt carbon resistor is rec- 
ommended if your signal generator has 
enough output. 

Measurement of L: It was stated 
previously that the value of L could 
be computed from the formula 
L = I/ [(27402C]. This formula may be 
reduced for repeated use by pulling 
out the (tar) 2 term and using differ- 
ent units. Then L = 1 /[(2ar)2(f,)2C] or 
L = 25330/[(fo)2C], where L is in 
microhenries, f, is in megacycles and C 
is in picofarads (µµf). 

Determination of C,: The distrib- 
uted capacitance of a coil (C,) can be 
determined by resonating the coil at two 
frequencies, one frequency being twice 
the other, and applying the formula 
Co = (C2 - 4C,)/3, where C, is the 
capacitance required for resonance at 
the lower frequency and C, is the capaci- 
tance at the higher frequency. 

C. of the standard coil was neg- 
lected in the calibration since it is ex- 
tremely low (about 1 or 2 pf). The C. 
of coils with extremely low distributed 
capacitance, e.g. short -wave coils, there- 
fore cannot be determined accurately 
with this capacitance unit. But deter- 
minations of C. for most coils in the i.f. 
and broadcast radio -frequency range is 
feasible. 

Determination of L.: The ideal in- 
ductance of a coil (L.) can be deter- 
mined with the formula L. = 19,000/ 
[f2(C2 - C,)], where C2 and C, are the 
values measured above in the determina- 
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tion of Co, and f is the lower frequency. 
The units are microhenries, megacycles 
and picofarads (micromicrofarads). L 
is a relatively technical quantity and, un- 
less your signal generator is precisely cal- 
ibrated, it will have very little meaning. 

Determination of C,: When a ca- 
pacitor to be measured is larger than the 
maximum- minus -minimum capacitance 
of the calibrated capacitor, the direct 
method described previously cannot be 
employed. Simply connect C. across C, 
set C to 50 pf, connect the 100 -ph 
standard coil and adjust the signal 
generator frequency till resonance is 
obtained. Then, apply the formula 
Co = [254/(f0)2] - 50, where C. is in 
microhenries and fe is in megacycles. 

Determination of reactance: The re- 
actance of a coil may be computed with 
the formula X = 27rfL where X is in 
ohms, f is in me and L in ph. The re- 
actance of a capacitor may be computed 
with the formula X = 159,000 /fC, 
where X is in ohms, f is in me and C is in 
picofarads. The values of L and C can, 
of course, be determined with the 
methods outlined previously. 

Determination of impedance: The 
series impedance of a coil can be 
determined with the formula Z = 
XV1--T1-/Q2 where Z and X are in 
ohms. 

Another calibrated capacitor use 
The calibrated capacitor may be 

used as a substitution element. In this 
use, subtract 5 pf from the value set on 
the scale. The reason for this is that the 
capacitances of the standard coil and 
the rf probe were lumped into the cali- 
bration of the capacitor since the rf 
probe is connected for all measure- 
ments, and the standard coil for many. 
Thus, when the capacitor dial is set to 
100 pf, the capacitor actually supplies 
95 pf and the remaining 5 pf of capaci- 
tance is supplied by the rf probe and 
the standard coil. 

Accuracy 
Most of the measurements de- 

scribed will provide results accurate 
within 1% to 5 %, but in most cases er- 
ror will be less than 2 %. The accuracy is 
determined principally by the accuracy 
of your signal generator and your stand- 
ard coil, and the care exercised in cali- 
brating and making measurements. 

Some of the less -expensive signal 
generators are overrich in harmonics. 
This detracts from the accuracy of 
measurements and can lead to complete- 
ly erroneous results if you resonate on 
a harmonic instead of the fundamental. 

The calibrated capacitor requires 
a very small investment. Yet with it and 
the other equipment required, you can 
perform measurements equivalent to 
those performed with equipment costing 
much more. END 

Electronic Wife Tamer .. 

THIS GUY CAME INTO MY SHOP AND SAID, 

"I got TV trouble. The set's in the car. 
Will you help me carry it in ?" 

We got the set into the shop and I 
took the back off and found the high - 
voltage rectifier tube all busted up. 

"There's your trouble," I said. 
"Busted tube." 

The guy said, "No, that's not the 
trouble. I guess that's what busted when 
I poked the coat hanger through one of 
those little holes in the back." 

"Coat hanger ?" I said. "You can't 
fix a TV set that way." 

"I wasn't. I was busting it." 
"Busting it ?" I asked. 
"Yeah, I needed an excuse to bring 

the set to you." 
"Well!" I grinned. "Here you are. 

What seemed to be wrong with the set 
before you gave it the coat -hanger treat- 
ment?" 

"It ain't the set, It's my wife." 
"Your wife ?" I gulped. "Now look 

here, I fix. . . . 

"Wait a minute," he cut in. "I heard 
about you inventing the famous elec- 
tronic tube bopper ( RADIO- ELECTRONICS, 
May 1962, page 77) and I know a man 
of your caliber can help me. To be 
frank, I need one of your inventions." 

Seeing how distressed he was, I 

TUNER (REAR VIEW) 

SIR 

patted him on the shoulder and said, 
"There, there. Tell me what's the matter 
and I'll see what I can do." 

He barely choked back a heart- 
rending sob. "Every Saturday I come 
home and eat lunch and get some beer 
out of the refrig and turn on the ball 
game. No sooner do I get settled than 
my wife comes in, looks at her wrist 
watch and says, `Oh, oh! It's time for 
my favorite program, The Gathering 
Dust.' Then she switches channels and 
watches these idiots get more messed up 
than they were the last program. I can't 
say anything -she outweighs me by 43 
pounds. I thought about getting another 
TV set but she won't let me out of the 
room anyhow. Says I have to watch 
more of these cultural programs. To 
make sure I won't leave, she sits on my 
lap the whole time and, if I even wiggle 
a little, she says I don't love her any 
more. Then she threatens me with that 
43 pounds. I can't even drink my beer!" 

"My, my, you sure do have a prob- 
lem but I think I can fix you up. What 
channel are most of the ball games on ?" 

"Channel 9." 
"About how long does it take your 

wife to get from the set to your lap ?" 
"Oh, real quick," he answers. "Not 

more than 5 seconds at the most." 
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The simple diagram explains itself. 
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THE SAME ENGINEERING, SAME PLANT THAT 
PRODUCES AMERICA'S GREATEST SATELLITE - 
TRACKING AND TELEMETRY STATIONS, HAS CREATED 

cr FARALDG 
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FARALDG 
TV/ FM ANTENNA 

... Unparalleled performance because it has ALL 4: 
HIGH GAIN HIGH FRONT -TO -BACK RATIO 
EXTREMELY LOW VSWR RUGGED CONSTRUCTION 

HERE IT IS -the space -age TV /FM antenna from the 
only manufacturer with actual space -age experience! 

From the laboratories of Jerrold -TACO, designers of 
powerful satellite- tracking and space -telemetry antenna 
arrays for the U. S. Government, comes the all -new 
PARALOG, first home TV /FM antenna truly based on 
the log- periodic principle with a unique parasitic -element 
system for maximum all- channel gain. 

Exclusive Cycolac insulating mounts on PARALOG 
antennas assure constant impedance under all weather 
conditions, and eliminate the troublesome and unsatis- 
factory cross -feed systems of other antennas. Cycolac, 
tough enough to be used for timber -splitting wedges and 
golf -club heads, makes each insulating mount a strong 
point on the PARALOG. Look at all these features: 

PARALOG FEED SYSTEM 

OTHER FEED SYSTEMS 

CYCOLAC INSULATORS 
and radically -new impedance- stabi- 
lizing phase correctors eliminate the 
poor criss -cross transmission -line 
characteristics of other antennas. 

UNIFORM STRONG 
FORWARD LOBE 

is maintained throughout high and 

low bands. Left: 69 me (mid -channel 

4); right: 195 me (mid -channel 10). 

Lobe patterns for each channel 
equal or surpass these. 

SELF -CLEANING 
WEDGE -SNAP LOCKS 

eliminate dipole -junction noise, can't 
loosen to cause vibration snow. Wind 
vibration merely serves to tighten wedge 
further into dipole. 

HIGHEST GAIN, SHARPEST DIRECTIVITY for snow -free 
pictures 
BEST FRONT -TO -BACK RATIO eliminates ghosts and 
unwanted signals 

LOWEST VSWR prevents line ghosting and smearing 

DUAL SQUARE -BOOM CONSTRUCTION gives great strength, 
long life 

FLATTEST RESPONSE assures best color reception on all 
channels 

GOLDEN ARMOR COATING -a superior corrosion- resistant 
finish 

ONE -PIECE INSTALLATION -no time wasted on dangling 
braces 

ANTENNA WEIGHT BALANCED for perfect equilibrium 
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4 Electronic Models feature -4 
NEW TWIN- TRANSISTOR 

SUPER POWERMATE 
Best gain /overload capability in the 
industry - brings in distant stations 
without overloading from nearby signals. 
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14 MODELS, UNSURPASSED 
FOR EVERY RECEPTION NEED 

Seven non -amplified and four electronic 
PARALOGs for TV and FM, plus three 
special FM- stereo models, give you a line 
prepared to meet any reception condition at 
distances up to 200 miles. 

ELECTRONIC MODELS 
JTP -1305 -List $94.95 JTP-190S-List $114.95 
JTP-160S- List $104.95 JTP -2205 -List $124.95 

FM STEREO MODELS 
FMJTP -8 -List $29.95 FMJTP -10 -List $39.95 

FMJTP -16 -List $59.95 

See your Jerrold -TACO distributor now, or 
write Jerrold Electronics, Philadelphia 92, Pa. 

JTP- 60- List $29.95 

y N 
4- 1TP-100-List $39.95 

T 
JTP-40-List $19.95 

PARALoG 
JTP-220-List $79.95 

JTP-130-List $49.95 

T 
JTP-160-List $59.95 

T 

1TP-190-List $69.95 
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"Well, you leave your set with me 
and I'll fix it up," I said. "Pick it up here 
on your way home Saturday noon." 

I had the set ready for him about 
12:30 Saturday when he came to pick it 
up. I showed him a toggle switch I had 
installed in the back of the set. 

"You see this switch? Well, any 
time you want to watch channel 9 just 
flip this switch on." 

"My wife will know I had the set 
gimmicked," he sadly demurred. 

"No she won't. She can still get any 
channel she wants." 

"Well, how is this going to help 
me ?" he asked dejectedly. 

"Look, do exactly as I tell you and 
everything will be OK. First, take the 
set home and leave the switch turned 
off for today. Everything will work as it 
always has and your wife will never 
know the set has been rigged. I guess 
you can live through one more Saturday 
afternoon knowing that from now on 
things will be different. Next Saturday 
flip the switch on." 

"What will happen ?" 
"You be your wife and I'll be you 

and we will go through the routine only 
don't sit on my lap. Sit on this old table 
model here on the floor." 

I turned the set on, flipped the tog- 
gle switch to on, got channel 9 and told 
him to change to any channel he wanted 
and then come sit down. He changed 
to channel 6 and sat down and about 
20 seconds later the set automatically 
changed back to channel 9. His jaw 
dropped open as he watched the selector 
knob move around. 

"It's haunted!" 
"No," I told him. "Try it again." 
This time he tuned in channel 2. 

Twenty seconds later channel 9 was 
back on. 

He looked at me with awe. "I must 
know how it works." 

"Well, it's like this." I drew him a 
diagram. "I got a motor and some gears 
from my boy's Erector set and connect- 
ed the motor through the gears to the 
channel -selector shaft. I wired the motor 
through the toggle switch, through a 
surge resistor and through this normally 
closed snap- action switch and made my 
connections to the power cord. Next I 
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added this metal disc cam to the 
channel -selector shaft and set the snap - 
action switch so that, when channel 9 is 
on, the switch is opened. Now here's 
what happens. You switch on the toggle 
switch. If you have channel 9, the cir- 
cuit is still open. Now suppose you 
change to some other channel. The little 
tab moves away from the snap switch 
and the circuit is completed. The surge 
resistor heats up and 20 seconds later 
full power is fed to the motor and it 
turns the shaft until we get to channel 
9 when the cam hits the snap switch and 
the circuit is broken. The motor shuts 
off, the surge resistor cools down and 
everything is ready for the next time. 

"Amazing!" he gasped. 
"Now look," I warned him, "be 

sure to keep the toggle switch turned off 
when you are not there and don't ever 
let any other TV man work on your set 
or the jig is up." 

"I won't, and thanks a million!" 
About 2 months later he came back 

looking radiantly happy. 

"You can take that gadget out of 
my set now. I won't need it any more." 

"What happened ?" 
"Well," he said, "everything went 

just as you said it would until about 2 
weeks ago when I had to go out of town 
for 5 days on a business trip. I acciden- 
tally forgot to turn the little switch off 
in the back of the set. When I got back 
Friday afternoon, my wife was sitting 
in front of the set staring straight ahead 
at Popeye on channel 9 muttering, 
"Take it away. Take it away," over and 
over again. She'd lost 56 pounds and 
was back to her sylphlike 138. I out- 
weigh her now. She is very docile, as I 
had a psychiatrist work on her, but not 
too much, to get her mind back to nor- 
mal. We are both very happy and she 
doesn't even come into the living room 
on Saturdays or any other day for that 
matter. I can't tell you how grateful I 
am." 

Well, I sold him a brand -new TV 
set and, armed with his case history and 
his old set, I am now cleaning up renting 
it to disgruntled and fat -wifed husbands. 

Maybe I'll become as famous as 
Pavlov. END 

WHAT'S 
YOUR 

Three puzzlers for the student, theoretician 
and practical man. Simple? Double-check your 
answers before you say you've solved them. If you 
have an interesting or unusual puzzle (with an 
answer!) send it to us. We will pay 510 for each 
one accepted. We're especially interested in serv- 
ice stinkers or engineering stumpers on actual 
electronic equipment. We get so many letters we 
can't answer individual ones, but we'll print the 
more interesting solutions -ones the original au- 
thors never thought of. 

Write EQ Editor, Radio -Electronics, 154 West 
14th Street, New York 11, N. Y.- 10011. 

Answers to this month's puzzles are on page 79. 

Two Resistors 

RI 
6 

loon 

R2 

What is the value of R1 and R2 ?- 
Steve Stumph 

Why No Voltage? 
In checking a power supply as in 

the schematic, the dc output voltage 
was just about right, but there was no ac 
voltage from X to Y. The transformer 
was not overheating. With the power 

CH 

TO 

supply disconnected and the filter ca- 
pacitors discharged, a resistance check 
was made from X to Y, proving that 
both halves of the secondary were in- 
tact. Why could no voltage be read 
between X and Y with the circuit oper- 
ating? -Sid Elliot 

Where's the TVI? 
Very severe TVI: heavy "bands of 

dots" or partial blackouts on TV screens 
all over town, whether on antennas or 
on the "cable ", the community antenna 
system. (Their antennas were 3 miles 
from town and 1,000 feet higher.) Both 
channels affected were low -band sta- 
tions, almost adjacent, to the east. Sta- 
tions to the south were not affected. 

Using simple methods, the source 
of the interference was located, reported 
and fixed. (Hint: This is a "fringe- area" 
town.) -Jack Darr 
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Zl?kk Dual Heat Soldering Gun 
There's no tool like a Weller Dual Heat Gun for quick, 
easy soldering and scores of household repairs. Pull 

the trigger -tip heats instantly and spotlight illuminates 
work. 2 trigger positions give you a choice of two tip 
temperatures. You can switch instantly to the heat best 
suited for the job. And by using high heat only when 
necessary, you prolong tip life. 

Tip is made of copper for superior heat transfer and 
premium -plated for rigidity and long life. Accessory tips 

are available for heat sealing, cutting and smoothing. 

Over 5 million Weller guns have been sold. They're used 
by professional servicemen and homecrafters the world 
over. All Weller guns are UL approved and guaranteed 
one year against defects in material and workmanship. 

Weller dual heat guns are available in many models 
with wattage ratings to suit your needs. They are also 
supplied in plastic case kits that include accessories. 

A must for hi -fi kit building. 
Assures noise -free connections. 
Use low heat when soldering 
near sensitive components, high 
heat for chassis connections. 

Saves on electrical repairs. 
Enables you to do many appli- 
ance and electrical repair jobs 
yourself. Also useful for many 
different crafts and hobbies. 

Mends metal. Whether patch- 
ing holes, sealing seams or join- 
ing metal parts, your Weller gun 
will pay for itself on scores of 
repair jobs around your home. 

Does more than soldering. 
With cutting and smoothing tips 
you can cut plastic tile, repair 
plastic toys, seal plastic bags, 
repair furniture dents, etc. 

WELLER ELECTRIC CORP., 601 STONE'S CROSSING ROAD, EASTON, PA. 
SEPTEMBER, 1963 55 
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Why Fred got a better job ... 
I laughed when Fred Williams, my old high school 
buddy and fellow worker, told me he was taking a 
Cleveland Institute Home Study course in electronics. 
But when our boss made him Senior Electronic Tech- 
nician, it made me stop and think. Sure I'm glad 
Fred got the break ... but why him ... and not me? 
What's he got that I don't. There was only one 
answer ... his Cleveland Institute Diploma and his 
First Class FCC License! 

After congratulating Fred on his promotion, I 
asked him what gives. "I'm going to turn $15 into 
$15,000," he said. "My tuition at Cleveland Institute 
was only $15 a month. But, my new job pays me 
$15 a week more ... that's $780 more a year! In 
56 

twenty years ... even if I don't get another penny 
increase . . . I will have earned $15,600 more! It's 
that simple. I have a plan ... and it works!" 

What a return on his investment! Fred should have 
been elected most likely to succeed ... he's on the 
right track. So am I now. I sent for my three free 
books a couple of months ago, and I'm well on my 
way to Fred's level. How about you? Will you be 
ready like . -Fred was when opportunity knocks? Take 
my advice and carefully read the important infor- 
mation on the opposite page. Then check your area 
of most interest on the postage -free reply card and 
drop it in the mail today. Find out how you can 
move up in electronics too. 
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How You Can Succeed In Electronics 
Select Your Future From Five Career Programs 

The "right" course for your career 
Cleveland Institute offers not one, but five different 
and up -to -date Electronics Home Study Programs. 
Look them over. Pick the one that is "right" for you. 
Then mark your selection on the reply card and send it 
to us. In a few days you will have complete details .. 
without obligation. 

1. Electronics 
Technology 
A comprehensive program 
covering Automation, Com- 
munications, Computers, In- 
dustrial Controls, Television, 
Transistors, and preparation 
for a 1st Class FCC License. 

2. First Class 
FCC License 
If you want a 1st Class FCC 
ticket quickly, this stream- 
lined program will do the 
trick and enable you to main- 
tain and service all types of 
transmitting equipment. 

3. Broadcast 
Engineering 
Here's an excellent studio 
engineering program which 
will get you a 1st Class FCC 
License and teach you all 
about Program Transmission 
and Broadcast Transmitters. 

4. Electronic 
Communications 
Mobile Radio, Microwave, 
and 2nd Class FCC prepara- 
tion are just a few of the 
topics covered in this "com- 
pact" program ... Carrier 
Telephony too, if you so 
desire. 

5. Industrial Electronics 
& Automation 
This exciting program in- 
cludes many important sub- 
jects such as Computers, 
Electronic Heating and 
Welding, Industrial Controls, 
Servomechanisms, and Solid 
State Devices. 

Cleveland 
SEPTEMBER, 1963 

An FCC License ... or your money back! 
In addition to providing you with comprehensive train- 
ing in the area indicated, programs 1, 2, 3, and 4 will 
prepare you for a Commercial FCC License. In fact, 
we're so certain of their effectiveness, we make this 
exclusive offer: 

The training programs described will prepare you 
for the FCC License specified. Should you fail to 
pass the FCC examination after completing the 
course, we will refund all tuition payments. You 
get an FCC License ... or your money back! 

Cleveland Institute's new "Check -Point Plan" 
helps you learn faster and better 
Cleveland Institute uses the new programmed learning 
approach. This "Check -Point Plan" presents facts and 
concepts in small, easy -to- understand bits ... rein- 
forces them with clear explanations and examples. 
Students learn more thoroughly and faster through 
this modern, simplified method. You too will absorb ... 
retain ... advance at your own pace. 

Job placement service ... another CIE extra 
to help you get ahead in electronics 
Once enrolled with CIE, you will get a bi- monthly 
listing of the many high -paying interesting jobs avail- 
able with top companies throughout the country. Many 
Cleveland Institute students and graduates hold such 
jobs with leading companies like these: American Air- 
lines, American Telephone and Telegraph, General 
Electric, General Telephone and Electronics, IBM, 
Motorola, North American Aviation, New York Cen- 
tral Railroad, Raytheon, RCA and Westinghouse. 

Electronics is a fast moving, dynamic industry 
... Cleveland Institute keeps you current 
The Electron Bulletin is CIE's bi- monthly digest of new 
developments in the world's fastest growing industry. 
As a CIE student, you will get a free copy throughout 
your training to keep you up -to -date on Masers, Lasers, 
Solid State Devices, and other new inventions. 

Full accreditation ... your assurance of 
competence and integrity 

Cleveland Institute of Electronics is accredited by the 
Accrediting Commission of the National Home Study 
Council. You can be assured of competent electronics 
training by a staff of skilled electronics instructors. 

Your Future In Electronics Is 
Up To You. Make It A Brighter One. 

Mail Reply Card Today. 

Institute of Electronics 
Dept. RE -83 1776 E. 17th St., Cleveland 14, Ohio 
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H 0 W 
can you make 

a priceless 

family heirloom 

for $2.1O? 
This question, and many others 
about tape quality, tape use, and 
tape recording for fun, education, 
and profit, are answered in Tarzian 
Tape's new booklet, "Lower 
the Cost of Fun With Tape Re- 
cording." 

It's free when you mail the coupon 
below. 

- --I 
Sarkes Tarzian, Inc. 
Dept. RE -4 
Magnetic Tape Division 
East Hillside Drive 
Bloomington, Indiana 

Please send a free copy of "Lower the 
Cost of Fun With Tape Recording" to: 

Name 

Address 

City State 

I Have Have Not used Tarzian Tape 
I Own Plan to Buy A Tape Recorder 
I Buy Blank Recording Tape From: 

Name 

Address 

He Does Does Not Stock Tarzian 
Tape 

L Ji 

by Jack Darr 
Service Editor 

This column is for your service problems -TV, radio, audio or general and industrial 
electronics. We answer all questions individually by mail, free of charge, and the more 
interesting ones will be printed here. 

If you're really stuck, write us. We'll do our best to help you. Don't forget to 
enclose a stamped, self -addressed envlope. Write: Service Editor, Radio -Electronics, 
154 West 14th Street, New York 11, N.Y. 

WHAT DO WE DO ON DAYS WHEN EVERY - 
thing doesn't go by the book? Our last 
Clinics on horizontal linearity and re- 
lated miseries made everything sound 
pretty simple. Often it is. But when it 
isn't ... ? 

Let's say we've installed exact dup- 
licate parts and the picture is still egg - 
shaped. (Incidentally, the best and 
quickest test for horizontal linearity is 
the picture. Use a pattern generator or 
the CBS "eye," or round objects in com- 
mercials, and so on. Circles are really 
best, but you can also use the crosshatch 
or vertical -line pattern from a color bar 
generator.) Now, what to do? 

Several things. First step, go back 
and recheck your connections on the fly- 
back or yoke! Don't be hesitant about 
admitting that you could have made a 

mistake! (After all, we all do, now and 
then. Even I made one, once!) After you 
have rechecked your connections, start 
checking other things. 

The drive waveform is a good place 
to begin. Since our linearity depends 
greatly on waveshapes, if we're feeding 
the poor thing a distorted waveform it's 
going to be upset. Quick check: feed a 

known -good waveform into the output 
tube from another TV set. This can be 
done in a jiffy, by simply connecting the 
drive through a tiny capacitor to the 
other set. (Look out for hot chassis, if 
the test set is an ac /dc!) 

Check the R -C networks in the 
oscillator output. These are used mainly 
to shape the waveform; leaky capacitors 
or drifted resistors will change the wave - 
shape. Bad tubes in the oscillator socket, 
grid emission, etc; all of the "elemen- 
tary" things. One good source of trouble 
is the electrolytic capacitors in the B- 
plus and boost supply lines. 

Check these with a scope to be 
sure that there is no hash or ripple of 
any kind on them. If you find more 

than a few tenths of a volt of ripple 
at any frequency (especially 15,750 
cycles), start bridging good capacitors 
across there until you get rid of it. 
Ripple will always show troubles, since 
it points up a regenerative feedback 
path through the common impedance 
of the power supply, and that can play 
heck with your linearity! Leakage be- 
tween sections of a multiple electrolytic 
is a good though obscure cause. To 
catch this one, lift all but one section, 
and replace with new ones tacked into 
the circuit. 

One final trick: Some of the wider - 
deflection -angle circuits, where linearity 
is often bothersome, use width -control 
sleeves. You'll find a slot in some. This 
slot, by changing the characteristics of 
the deflection fields, is for linearity con- 
trol. The correct location will be given 
in the service data. Be sure that this is 
set properly. You can always change the 
position of this sleeve, to see if it will 
help. Pincushion magnets will some- 
times give you a false distortion if they're 
set too close to the neck of the tube. 
Check 'em to be sure. 

So there are your "adjustments to 
a nonadjustable circuit." Just don't stop 
looking too soon or allow yourself to get 
that hopeless feeling! There's something 
in there causing that trouble, and it'll be 
pretty simple when you find it! Good 
hunting! 

Warmup buzz 
1 have a RCA 232- B -152MV TV 

in my shop. It has a terrific buzz when 
first turned on. This lasts for 4 -5 sec- 
onds, then disappears. I have seen the 
same thing in some Hoffman chassis, 
but 1 haven't the least idea what causes 
it. -L. J., Marysvale, Utah 

This is called "warmup buzz" (and 
other things not printable). It's corn - 
mon in sets of a certain vintage using 
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FROM SOUND IF TRANS 

6GX6 
SOUND DET a 1ST AF 

5 96V 

0V 

2 

7 .68V r 

I PF 
1 

6 

ol 
2.6V 4_ 

.001 560.0 

64V 

120K 

10 1 

TO AF 
OUTPUT 

.01 

1680 PF 

390K -- .12 
4.7K 

.047 470K 

TO P W 500E 

270V 

TO : DOST 

Fig. 1 -Move first -audio plate dropping 
resistor to boost supply to cure warmup 
buzz. Select R to provide approximately 
the same plate voltage as before. 

keyed agc. The basic cause is actually 
an overload. The video i.f. amplifiers 
warm up and deliver a large signal to 
the video detector before the horizontal 
output /damper circuit has warmed up 
enough to bring the agc keying pulse up 
to normal. Being larger and heavier 
tubes, they warm up to full output just 
a wee bit more slowly. 

Several things have been tried in 
efforts to cure this condition, among 
them biasing the first audio off with the 
voltage developed across the video de- 
tector. About the simplest way is to 
take the plate voltage of the first audio 
stage from the boost voltage, as shown 

in Fig. 1. By doing this, there will be no 
voltage at all on the audio amplifier 
plate until after the boost voltage has 
come up to normal. Of course, this will 
stop the buzzing, since the audio stage 
will be dead during warmup time. 

Radio Craftsmen flyback 
I can't find a replacement listed for 

a flyback in a Radio Craftsmen RC201. 
-T. J. D., Worcester, Mats. 

A Triad D -601 or D -119 will re- 
place this flyback. There are two orig- 
inal- equipment flybacks, the 195016, 
which is replaced by the D -601, and 
the 19S012, which is replaced by a 
D -119. Check the part number on your 
old flyback to be sure you get the right 
one. 

"Two- faced" phono cartridge 
1 have a good (and expensive) 

record player which plays the records 
from both sides, first the top and then 
the bottom. The crystal cartridge has a 
needle on each side. However, its re- 
sponse goes only to 10,000 cycles. 

I'd like to replace this with a new- 
er cartridge, with better response, but 
I can't seem to find one similar to it. 
Can you give me any ideas ? -A. H., 
Wellsville, N. Y. 

Yes. Try using one of the many 
"turnover" phono cartridges on the mar- 
ket. These can be found in both mag- 

USES TWO NEEDLES 

Fig. 2 -Many crystal and magnetic 
"turnover" cartridges can take two iden- 
tical needles, instead of the usual 1- and 
3 -mil needles. This can solve replace- 
ment problem in "both- side" record 
changers. 

netic and ceramic types. It may take a 
bit of gadgeteering to get it to fit in your 
present pickup arm, but there are quite 
a few types, so this shouldn't be too 
much of a problem. (See Fig. 2.) 

If there is too great a difference in 
response, you can always use a switched 
equalizer to give your system any re- 
sponse desired. 

Conversion to color 
I've got a 27 -inch "lineless" De- 

Forest TV set, and I'd like to know 
what it would take to convert it to a 
single -gun or three -gun color TV set. I 
would also like to know who makes this 
chassis. J. B., Chickasha, Okla. 

Frankly, it would take a miracle to 
convert this (or any other black -and- 

(Continued on page 64) 

Meizeiilw 
SELF- SERVICE TUBE TESTERS 

are BIG INCOME PRODUCERS 

AraSELr- stunner 
TUBE T£STEf mar SELF - SERVICE 

TU ETESTER 

IN MODERN EYE -STOPPING TESTERS ... TOPS 

in PERFORMANCE ... QUALITY ... and VALUE 

Here is everything you want in self- service tube testers at 
down -to -earth prices. MORE VERSATILITY -Tests emission, 
shorts and gas of over 1200 tube types including the very 
latest NUVISTORS, NOVARS, COMPACTRONS, etc.... Also 
tests fuses, pilot lights, 6 and 12 volt auto radio vibrators, all 
type batteries under load. SMARTER LOOKING- Modern cabi- 
net design finished in a rich green and white color combina- 
tion with gold trim... Eye- stoppers in any location -will 
attract do- it- yourself customers as never before and sell tubes 
in a big way. MORE QUALITY FEATURES -Completely self - 
service ... Only two easy -to -use controls are required to test 
any tube ... Easy -to -read quick flip tube charts list over 1200 
tube types... Engineered to accommodate new tube types as 
they are introduced ... Etched aluminum panel always retains 
its handsome appearance ... 63 phosphor- bronze beryllium 
tube sockets assure positive contacts and long life. 
Replace old self- service tube testers with Mercury testers and 
spark -up your present locations... place them in new loca- 
tions and be assured of the greatest profit results. 

Slightly higher in the West 

Model 202 -LB 
(Lo -Boy Floor Model) 

$1845° /1 5° 
Dealer Net o} 

Model 202 -C 
(Counter Model) $12995 

Dealer Net 

Model 203 -LB 
(Deluxe Lo -Boy Floor Model) 

Dealer Net 

Model 203 -C 
(Deluxe Counter Model) 

Dealer Net 

MERCURY ELECTRONICS CORPORATION, 111 ROOSEVELT AVENUE, MINEOLA, 

i 
$2545° 

$16695 

NEW YORK 
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How 61/2 sq. ft. can speed up your picture -tube service: 

10 versatile "Universal" picture -tube types from Sylvania's 
SILVER SCREEN 85 line may be all you need to fill 52% of 
your renewal needs! This fact, verified by a recent industry 
survey, stems from a remarkable streamlining of the 
Sylvania line- making fewer, more versatile types that can 
be used as replacements for many others. Already 54 
types can replace 217. 

Think what the versatility of these "Universal" tubes 

can mean. An in -shop inventory of a few popular types can 
help you quickly take care of most of your renewal calls. 
Ordering is simplified...and distributor calls for special 
tubes can be cut way down. 

Start profiting now from Sylvania's SILVER SCREEN 85 
picture tubes. Call your Distributor and put an inventory in 
your own shop -where it can enhance your reputation for 
fast service and quality replacements. 

SILVER SCREEN 85 Picture Tubes are made only from new parts and materials except for the 
envelopes which, prior to reuse, are inspected and tested to the same standards as new envelopes. 
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use it for SILVER SCREEN 85 tubes... 
(10 "Universal' types meet half of all renev\.a needs) 

The "Big 10" Tubes that fill 
52% of all renewal needs: 
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21ZP4B }20% 
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To kit builders who go 

through THICK and THIN 

to get the best ... 

SEND FOR THE THIN! 
You don't judge a book by its 
cover. Nor by the number of 
pages. If you're looking for 
weight, don't bother with the 
Conar catalog. But if you're 
looking for quality electronic 
kits backed by a no- loopholes 
guarantee, you'll want our careful 
selection of do- it- yourself and 
assembled units. There's some- 
thing for everyone: TV set kits 
to transistor radios, VTVM's to 
scopes, tube testers to tools. For 
years of pleasurable perform- 
ance, for pride in assembly, mail 
coupon. Discover why Conar, a 
division of the National Radio 
Institute, is the fastest growing 
entry in 
kit and 
equipment 
business. MAIL NOW!1011111 

'COMM 
JC3C ' 

3939 Wisconsin Ave., Washington 16, D.C. 

IPlease send me your catalog. 

Name 

aAddress ' City Zone State 

1 ' 
1 

111111111111MINIMMIll 
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(Continued from page 61) 
white chassis, for that matter) to work 
successfully in color. Not because it is 
"technically impossible ", but be- 
cause of the expense involved. It would 
need a complete rebuilding of the en- 
tire chassis, and power supply, and the 
addition of the color matrices, burst 
oscillator, bandpass stages, and all the 
rest. You would actually be financially 
ahead to discard the chassis and buy a 
new color set. 

This DeForest chassis has been 
made by several people, including 
Muntz. It is very difficult to tell just 
who built any given chassis in this line. 

Alignment with TV Analyst 
/ just bought a TV Analyst pat- 

tern generator; I believe it's going to be 
a tremendous help to me. One thing 
I'd like to know: can I make touchup 
i.f. alignment adjustments with this in- 
strument, and if so, how is this done? - 
J. L., Cardington, Ohio 

I'm with you. A pattern generator 
of the type you have is an extremely 
helpful test instrument; I use one myself, 

\1I1 
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Fig. 3- Vertical -wedge test pattern will 
tell you about horizontal resolution, but 
not much about alignment. You can get 
some idea of bandwidth by observing 
how far down the wedge the lines are 
clear. 

and wouldn't be without it. However, 
there are certain things that it won't do 
accurately, and one of them is i.f. align- 
ment! It isn't designed for it. 

By checking the resolution of the 
vertical wedges in the Indian -head test 
slide, you can usually tell if the set is 
badly out of alignment. However, you'll 
get better and faster results by using 
conventional alignment methods. Fig. 3 
shows only the vertical wedges of the 
test pattern. If these are blurred, then 
the i.f.'s are usually out of alignment, 
or there is something wrong in the video 
output stage. Some men have tried using 
these as "indicators" for i.f. touchup 
alignment, but it is usually unsuccessful. 

Width coil for Zenith 
What width coil fits a Zenith 

H2329RZ ? -A. M., Easton, Pa. 
The Zenith part for this chassis is a 

S- 17175, and it can be replaced by a 

Triad WLC -7. This is the width coil; the 
horizontal linearity coil is a S- 17176, 
replaced by Triad WLC -17. 

The WLC -7 is tapped, with an in- 
ductance from 16 to 4.2 mh, tapped at 
40 %. The WLC -17 is a single coil, with 
an inductance range from 0.9 to 4.2 
mh. 

If you cannot find the Triad coils, 
look up coils by other makers with the 
same inductance values. 

Unstable horizontal oscillator 
I have a Stewart- Warner 9126 

with a pretty unstable horizontal oscil- 
lator. I've checked every part in the 
circuit but they all seem to be within 
tolerance. Not too bad, but not right, 
either. -R. G., Brooklyn, N. Y. 

Check the size of the resistor be- 
tween the horizontal oscillator plate 
and the ringing coil. This should be 
3,900 ohms. If this is too large, the 
circuit will be unstable. It may be in- 
creasing under load or heat. Normally, 
this resistor isn't too critical in most 
circuits, but in this chassis, for some 
reason, it is. 

SPIKE 

VAWAINI SME WAVE 

a 

ANI alma 50 % SP/KE 

SINE 

Fig. 

1r51.4 
WAVE 

b 
Fig. 4 -Bad horizontal oscillator wave- 
form. It should look more like (b), with 
a 50 -50 proportion. 

Put a scope on the oscillator plate 
through a low- capacitance probe and 
check the waveform. If you get some- 
thing like Fig. 4 -a, the resistor has in- 
creased. Normal waveform should be 
like Fig. 4 -b. Spike and sine wave 
should be approximately 50 -50. Total 
p p amplitude of this waveform should 
be 47 volts. If the resistor increases, 
the spike will get bigger, sometimes as 
much as twice the p p amplitude of the 
sine wave. Control action will be fair, 
but far from perfect. 
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CRT change 
Can I replace the 24AVP4 CRT 

in a Philco 9L60 with a 24ALP4? - 
J. T., Akron, Ohio 

Yes. You'll have to make some 
changes, but they're minor. The 24- 
AVP4 has a 2.35 -volt and the 24ALP4 
has a 6.3 -volt heater. However the cur- 
rents are the same. You'll find a 7 -ohm 

G2 62 

K GI 

H 

G4 

CL,G3,G5 

H 

GI 

24AVP4 24ALP4 
Fig. 5 -Base diagrams of 24AVP4 and 
24ALP4. Remember the differences 
when substituting. Heater -voltage dif- 
ference, too. 

resistor in series with the 'AVP4 heater, 
across the parallel heater line. Short out 
this resistor with a piece of heavy hook- 
up wire. 

According to my data, there are 
some base changes, too. See Fig. 5. 

Horizontal bending 
They brought in an Olympic 

GBF -7 the other day that has devel- 
oped a 30° bend in the upper half of 
the picture. Increasing the brightness or 
drive lessens the bend. The bend is in 
the raster, not the picture alone. - 
F. K., So. Euclid, Ohio. 

This is due to a defective elec- 
trolytic capacitor somewhere in the 
power supply. Most likely place is in the 
B -plus lines close to the horizontal os- 
cillator or output stage. This type of 
defect is due to 60 -cycle components 
getting into the plate supply of either 
the horizontal oscillator or output. 
More likely to be in the output, since 
the raster is bending. The oscillator will 
usually bend the picture alone, leaving 
the raster sides almost straight. END 

"That's right! Now that you've got a 
firm grip on that large tube with the cap 
on it have your wife turn the set on." 

S E P T E M B E R , 1 9 6 3 65 

QUICK and LASTING 
When You Use 

HUSH' 
Chemically -Electronically, engineered for Tuners 

and Switching Mechanisms. 
When New HUSH is applied it will wash -away that dirt, leaving 
clean and positive contacts protected by a lasting lubricant. New 
HUSH is made from the finest solvents and it contains Electro- 
Silicone oils. 

6 oz. Spray can. Also available 2 oz., 8 oz., 32 oz. containers 
FREE 6" Plastic Extender With Every Can 

EVER -QUIET" 
Since 1949 

VOLUME CONTROL AND CONTACT RESTORER 

EVER -QUIET is a free-flowing liquid that leaves no powder resi- 
due. Scientifically designed to seep around the shaft and penetrate 
the control or potentiometer, cleaning the contacts and leaving a 
safe protecting film. Harmless to metals, wire or carbon. 

2 oz. Bottle & dispenser. Also available-6 oz. Spray can 

CHEMICAL ELECTRONIC ENGINEERING, INC., Matawan, New Jersey 

IF YOU SELL, SERVICE OR GIVE ORDERS, YOU NEED 

SONAR BUSINESS RADI 
25 - 50 41CS 

14 WAT f5 

D= LIVERY SERVICE 

FARMING 

100 ani 1 uses 
in every :ype of 
industry and business 

Deliv2rl services 
Garage 
Moto" Carrier 
Cons ruction 
Road tx:ilding 
Farm 
Doctcr 
Telephone maintenance 
Secu ity guards 

A complete 

power -packed dependable performer! 
-AMPLITUDE MODULATED - 

Quality designed and engineered for years of 

service and dependability Compact and light- 

weight Easily installed in smallest vehicles 

Smartly styled for office use Greater range be- 

cause of Voice -Power designed circuitry Unex- 

celled reception Noise -free squelch Heavy - 

gauge aluminum construction Easily serviced 

Wired for instant use of the "Sonar- Call" selec- 

tive calling system Wired for Sonar High Power 

Linear Amplifier operation 1 year warranty 12 

VDC or 117 VAC and 6 VDC or 117 VAC operation 
Size: 111 /4 "L x 91/2 "W x 43/4 "H Weight: 10 lbs. 

BR-20 Business Radio complete with 
mike, 2 crystals and 2 power cables $229s° 

SONAR RADIO CORPORATION 
73 Wortman Ave., Brooklyn 7, N. Y. 

Please send me complete information on 
Business Radio BR -20 

Name 

Address 

City Zone State 
Dept. 259 
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DYMO ?tct ie LABELS' 
ERSONALZEORGANIZE. LEN FY -' 

ELECTRONIC GEAR 

rT S °... 

Seff Stirkiug Cofoteál raLePa 
bossed labels in seconds. Dial letters, numbers 
symbols , squeeze handle. Letters come 
raised white on a colored background ... r 
to apply ... and they're guarantees to stick! 
Cloth Printer accessory you can mark cloth 

1001 USES EVERYWHEFE YOU 
CAMERAS 

SUNGLASSES 
TOOLS 

SPORTS GEAR 
SHELVES 

Oept 

LUGGAGE CLOTHES 
TACKLE BOXES POWER EOM 

RADIOS -..,, KL 
AGE B 
BU 

t State EVERYWHERE 

For further information on 
and other larger nmdels wri 

TM 

DYMO INDUSTRIES, I 
RE. P.O. BOX 1030, BERkELEY 1, CA, 

Priced the same in Canada 

Solid - 

State 

Laser 

Is 

Phone 

Trans- 

mitter 

A SPEAKER AT A PRESS CONFERENCE 

talks into the microphone, and his voice 
reaches the listeners through the regu- 
lar PA system. The audience notices no 
difference in quality. Yet behind the 
speaker is a pair of tubes about ten feet 
apart, pointed at each other. His speech 
is being modulated onto an infrared 
laser beam from a gallium arsenide 
laser, transmitted across the stage be- 
hind him, received, detected, preampli- 
fied and passed on to the PA system. 

On the West Coast a group of ama- 
teurs have set a distance record, trans- 
mitting phone more than 100 miles on 
a light beam. 

The laser has obviously come into 
its own, and the low- voltage gallium 
arsenide type may have established supe- 
riority over older types because it can 
be easily modulated. The method shown 
in the schematic is used. 

The modulation circuit, a delay line 

,MIKE 

MODULATOR 

T T T 

f 1 

4-LAYER 
DIODE 

ASER 

with a variable charge time, is a relaxa- 
tion circuit. It consists of capacitors 
and inductors for storing the charge, a 
resistive circuit for controlling the rate 
of discharge, and a four -layer diode 
which acts as the switch that breaks 
down when the voltage reaches a preset 
level. Pulses 0.2 sec long and five am- 
peres in amplitude then pass through 
the laser, at a frequency of about 12 kc. 

The block into which the micro- 

phone in the diagram feeds is actually 
a transistor operating as an audio ampli- 
fier. It acts as a variable resistor in the 
relaxation circuit, and its resistance 
varies according to the (phone) modu- 
lation. Thus the pulses vary above and 
below the regular 12 kc, producing a 
pulse- frequency -modulated beam of co- 
herent light from the laser. This light 
beam is received by a photomultiplier 
and processed through a video amplifier 
and FM detector. The FM system of 
detection has the same advantages of 
noise reduction that it has in radio trans- 
missions, and prevents changes in the 
input signal due to air turbulence or 
other causes that could vary amplitude. 

The injection laser is a p -n junction 
of gallium arsenide, which, when pulsed 
with a signal of two amperes or more, 
emits an extremely bright ray of infra- 
red coherent light. 

The experimental apparatus used 
no lenses for transmitting the light, and 
its range was considered to be about one 
mile. However, a simple set of lenses 
on transmitter and receiver would in- 
crease the range to 16 miles, and other 
modifications -some of which have al- 
ready been tried experimentally -would 
greatly increase the range beyond that. 

The laser has an impedance of 
about T/a ohm, to which the modulation 
circuit was matched. The transmitter 
was powered by two 45 -volt dry-cell 
batteries. The average power required 
was low because the transmitter is put- 
ting out power during only a small frac- 
tion of the time. The pulses are only 
two -tenths of a microsecond wide, and 
occur at the rate of 12,000 times a sec- 
ond, on the average. Thus only 2.4 

sec of each thousand are used. END 
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RCA introduces 

anew easy way 

to learn 
electronics at home 

Learn faster, remember more with this revolutionary new 
"learning method!" And RCA Institutes, Inc. is first to bring it to you! 

Forget all your old ideas about learning! The newest method, 

RCA "Autotext ", uses the latest scientific development in the 

field of home training! RCA " Autotext" is a system of pro- 

grammed instruction, accurately planned so that as you read 

a series of statements, questions, and answers, you learn 

almost without realizing it! It's fun to learn this new RCA way! 

We'll prove it to you now! RCA Institutes now offers you a 

complete Home Training Course using RCA " Autotext" called 

"Introduction to Electronics." In addition, you get a complete 

set of experiment lessons, service practice lessons, and all 

the kits you need. You learn electronics theory faster with 
less effort. 

FREE OFFER! 
We'll send you complete information on the amazing 
new RCA "Autotext ", along with a FREE SAMPLE of a 

Home Training lesson to prove to you how easy it is 

to learn this new way. Check "Autotext ", and infor- 
mation will be rushed to you. 

WIDE CHOICE OF HOME TRAINING COURSES IN ELEC- 

TRONICS: In addition to Introduction to Electronics, RCA 

Institutes offers this complete selection of Home Training 
Courses: 

Electronics Fundamentals* Communications Electronics 
TV Servicing FCC License Preparation 
Color TV Mobile Communications 
Transistors Automation Electronics 
Electronic Drafting Computer Programming 

*Available in Spanish 

All RCA Institutes Home Training Courses are complete 
step by step easy -to- understand units. You get prime 
quality equipment in the kits furnished to you to keep 

and use on the job. In addition, RCA's liberal tuition plan 
affords you the most economical possible method of home 

study training. You pay for lessons only as you order them. 
If you should wish to interrupt your training for any 
reason, you do not owe one cent. Licensed by the N. Y. 

State Department of Education. Approved for Veterans. 

CLASSROOM TRAINING AVAILABLE IN NEW YORK CITY, LOS 

ANGELES, AND CHERRY HILL (NEAR CAMDEN) NEW JERSEY. 

Check "Classroom Training" and information will be rushed 
to you. 

Send postcard for free illustrated book today! Specify home training or classroom training! 

RCA INSTITUTES, INC., Dept. RE -93 

A Service of Radio Corporation of America 

350 West 4th St., New York 14, N. Y. 

Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif. 

SEPTEMBER, 1963 

r -J 
THE MOST TRUSTED NAME 

IN ELECTRONICS 
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The 
finished 

enclosure. 

build a 
bookshelf 
speaker 
Small, simple and sturdy, this enclosure 

puts out a very respectable sound. 

By FRED 

IN MANY MODERN HOMES, A PIECE OF 

hi -fi furniture must use only as much 
space as absolutely necessary. This 
speaker takes very little space, yet offers 
top fidelity for its cost and simplicity. 

Construction is simple. All the de- 
tails are shown in the exploded view. 
The two top corners are beveled at 45° 
to keep the end grain from showing. 
(A table saw is a great help here.) This, 
of course, is primarily for appearance 
sake, and you can use plain butt joints 
if you don't mind the looks or plan to 
install the enclosure so that the sides 
don't show. 

4--Acoustic insulation goes on easily 
with a stapler or tacker. Rubber or house- 
hold cement will do just as well. (Bottom 
photo) Speaker should go in only after 
all heavy assembly and sanding are done. 

N---'- 

__.22-1/2' 

2e-T- 

NEINAST 

Plywood is used throughout for 
sturdiness and freedom from panel res- 
onances. You will need a 4 x 4 -foot 
sheet of -3/4-inch plywood (the A -D 
"good- one -side" grade is fine); a 30 -inch 
strip of 3/4 x 3/4 -inch pine (to be cut into 
quarters for glue blocks); 6 feet of 3/4- 
inch -wide molding (choose your style); 
a 36 x 9 -inch batt of acoustic insulation 
(minimum); a 26 x 12 -inch piece of 
grille cloth (your choice again, but 
make sure it has a loose weave). To 
hold the whole thing together, you'll 
want a handful of 11/4 x No. 16 brads, 
]'/4 x No. 6 wood screws and a 4 -oz bot- 
tle of white glue (Elmer's, or similar). 

IThe parts, their sizes, and how they go 
together. Everything but glue blocks 
and molding can be cut from one 4 x 4- 
foot piece of 3/4 -inch plywood. 

4 ° 
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And -naturally -a good 8 -inch 
speaker! (I used a Norelco.) 

Put it together 
First lay out all the pieces on a 

sheet of plywood and cut them out. Cut 
speaker and port openings in the front 
panel. Plane or rasp a few hundredths 
of an inch off each edge of the front 
panel so that you can fit it into place 
after the grille cloth is wrapped around 
it. Lay the grille cloth on a large, flat 
surface, wrong side up (if there is a 
wrong side), and lay the panel face 
down over it, leaving about equal mar- 
gins on opposite edges. Starting on a 
long edge, wrap the overlapping edge of 
cloth around the panel edge, pulling it 
tight and stapling at close intervals just 
inside the edge. Now pull it tight and 
do the same thing along the opposite 
long edge. (An intelligent, sensitive as- 
sistant is very handy here!) Repeat on 
one of the short edges, and then the 
other. 

Now lay the cabinet bottom on 
your bench. Coat one side of a glue 
block liberally with glue and lay it ex- 
actly 34 inch (check the thickness of 
your plywood) in from one of the short 
sides of the bottom, with 3/ inch be- 
tween each end of the block and the 
long edge of bottom. Drive three nails 
into the glue block, stopping just before 
they poke out the other side. Check the 
position of the block. Now pound in the 
center nail and check again. If every- 
thing looks square and the block hasn't 
slipped, drive in the other two nails. 
Hammer in two more between the first 
three. 

Do exactly the same with the other 
three blocks, putting them in exactly 
the spots shown in the exploded view. 

The rest of the assembly should be 
easy: now you have the glue blocks to 
guide you. The nails will clamp the 
pieces together firmly even though glue 
is not quite set. Remember to use plenty 
of glue, and drive the nails in carefully, 
one at a time, checking to be sure that 
the pieces haven't slipped out of align- 
ment. 

Finishing touches 
Once the cabinet is together, tap 

each exposed nail head with a nail -set 
or a larger nail to sink it below the sur- 
face of the wood. Fill the depressions 
with wood putty, and let it dry. 

Do this also on the front molding 
after it is fastened down. 

To finish the enclosure, use a good 
wood filler to fill the grain, let dry, and 
sand. If you like, you can paint the 
cabinet, but if the wood has an inter- 
esting grain you may want to stain it 
with your choice of wood tone. Once 
the stain is dry, a coat of clear varnish 
adds luster and protection. A good rub 
with paste wax adds the final finish. END 

SEPTEMBER, 1963 

and brighter 
customer smiles .. . 

the TU BRITE sparkles with 
a NEW LOOK.' 

Handsomely packaged for instant 
acceptance, and color -coded by base 
type for instant selection, the 
TU -BRITE gives new life to fading 
picture tubes in an instant. 

No worries about wrong voltages, 
either. With Tu- Brite, if the base is 
right, the boost is right. Model C -202 
brightens duodecal base picture 

tubes; Model C -212 brightens 110° button base CRT's; and 
Model C -222 handles 110° shell bases. Make sure you have 
them all in stock! Write for Perma- Power's free Britener 
Selector Chart, your guide to the base type of every picture 
tube now in the field. 

00/1/4210411 (NM/ COMPANY 
5740 North Tripp Avenue Chicago 46, Illinois 

Phone 539 -7171 (Area 312) 
Compact colorful display rack 

attracts attention, stimulates sales. 

(O*VAUE EVER OFFEREDH 
$200 HEARING AID (as shown) -Your Price ... $2 

We scooped the Market on 15000 of these REARING AIDS from one of the 
Leading Manufacturers (name withheld) who switched to the Transistor Type. 

Each HEARING AID INSTRUMENT is a Complete AUDIO AMPLIFIER 
and includes -a CRYSTAL MICROPHONE, 3 SUB- MINIATURE TUBES 
and a Superb Beige Phenolic CABINET. 
Indeed a TOP ITEM for the Experimenter -can be modified and con- 
verted to: RADIOS -INTERCOMS -TRANSMITTERS- SECRET LISTEN- 
ING DEVICES - MICROPHONE for Tape Recorders - PRE -AMP & 
MICROPHONE COMBINATION for Public Address Systems -ETC. 

5" x 2r /2" x 1 "- Shipping Weight 1 lb. 

Complete as illustrated- Including a detailed informative 
SCHEMATIC DIAGRAM (less Earphone and Battery, etc.) 

SONOTONE EARPIECE for above $3.95 SONOTONE - EARPIECE, BATTERIES, ETC. 

SET OF BATTERIES for above 1.65 Includes all connections to complete HEAR- 
$6.98 

CONNECTING PLUGS for above 1.60 ING AID (shown above) 

e- BROOKS RADIO & TV, 84 Vesey St., N. Y. 7, N. Y.-. 
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Two More Reasons why Neathkit leads in Transistor Stereo 

New, All -Transistor AM -FM -FM Stereo Tuner 

Low -Silhouette Walnut Cabinetry Plus That Clean "Transistor Sound"... Only $99.95 Each! 
Advanced All- Transistor Circuitry ... for cool, fast operation, lower power consumption, longer life, and the instant response and realism of "transistor sound." Compact, Low -Silhouette Styling ... luxurious walnut cabinets with extruded brushed gold- anodized aluminum front panels that add a rich, modern touch to any decor. An Easy -On- The -Budget Price ... that anyone who's longed for the advantages of transistor stereo equipment can afford ... only $99.95 each ! These are the "whys" of Heathkit's new all- transistor stereo twosome. In addition, both units offer: 20 transistor, 10 diode circuit Secondary controls that are hidden under the hinged front panel to prevent any accidental changes in system settings Compact size ... each unit measures only 15" W x 33%" H x 11 %g" D. 

AJ -33 TUNER FEATURES: 

Stereo phase control Automatic stereo indicator AFC 
and AGC Filtered stereo tape recorder outputs Built -in 
stereo demodulator Slide -rule dial Prealigned FM tuner 
and circuit board for ease of assembly Flywheel tuning 

Tuning meter Brushed gold- anodized aluminum front 
panel conceals secondary controls Walnut cabinet 
Kit AJ -33, 14 lbs....no money down, $10 mo. $99.95 

Move up to the "better listening" of all- transistor 

72 

AA -22 AMPLIFIER FEATURES: 

40 watts of power (20 watts per channel) Transformer- 
less output circuits Five stereo inputs Speaker phase 
switch Miniature indicator light for each position on 
mode switch Brushed gold -anodized aluminum front 
panel conceals secondary controls Walnut cabinet 
Kit AA -22, 14 lbs....no money down, $10 roo. $99.95 

stereo equipment with Heathkit's newest, today! 

RADIO -ELECTRONICS 
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and All -Transistor 40 -Watt Stereo Amplifier 

Deluxe "Matched" All- Transistor Stereo Twins 

New! AJ -43 AM -FM -FM Steno Tuner 

25 transistors, 9 diodes Automatic Stereo 
Indicator plus Automatic Switching to stereo 

AFC and AGC Stereo Phase Control 
Filtered stereo tape recorder outputs. 

Kit AJ -43, 18 lbs....no money down 
$11 mo. $119.95 

AA -21 Stereo Amplifier 

26 transistors, 10 diodes 70 watts power at 
±1 db from 13 to 25,000 cycles Circuit board 
construction and encapsulated component mod- 
ules for ease of assembly. 
Kit AA -21, 28 lbs.... no money down, 

$13 mo. $139.95 

Both units secondary controls are free from accidental changes because 
they are "out of the way" under the hinged lower front panels. 

NEW! FREE 19E4 
HEATI -KIT CATALOG 

See the latest new products in Neatlk 
wide, wonderful line Over :50 !o rf- 
yourself kits far sterec:hi -fi, m]r.ne 7V. 
electronic organs, Arne our radii, tot in- 
struments, edreafiond. and sore cr4 
hobby items that wi save you .o 
50 %. Send fir your 'ree cop- tools! 

SEPTEMBER, 1963 

HEATH COMPANY 
Benton Harbor 20? Michigan 49023 

Enclosed is $ , plus postage. Please send Model No 

Please send Free Copy of New 1964 Catalog. 

Name 

Address 

City State__ l J 
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The three amplifiers: (left to right) PK -522, PK -543 and PK -544. 
The half -dollar between the first two units gives an idea of their size. 

prefab transistor amplifiers 
end building headaches 

By RUFUS P. TURNER 

ELECTRONIC PARTS FOR A MINIATURE 
R C- coupled transistor audio amplifier 
cost about $4.00 per stage. This includes 
the transistor and socket but not mis- 
cellaneous hardware, such as lugs, 
screws, nuts and wire. Parts for a mini- 
ature single -ended transformer -coupled 
low -power stage cost nearly $7.00, and 
parts for a similar pushpull output stage 
about $8.00. 

To these prices must be added the 
cost of additional capacitors and resis- 
tors for a decoupling network and of a 
mounting board if a complete multi- 
stage amplifier is built. (A conservative 
estimate is $20.42 for a small ampli- 
fier consisting of three resistance -cou- 
pled stages plus a push -pull output 
stage, without battery, volume control 
or ON-OFF switch.) And on top of all 
this is the need for many painstaking 
hours of construction and debugging. 

Therefore, the availability of several 
small factory -made amplifiers at low 
prices is important to amateurs, ex- 
perimenters and equipment builders. 

These amplifiers, obtainable from 
Lafayette Radio Electronics Corp., may 
be used directly in audio -frequency ap- 
plications, or, because of their small 
size, may be incorporated readily into 
other equipment, such as test instru- 
ments, receivers, transmitters and con- 
trol devices, saving a great deal of build- 
ing time. There has been no technical 
information available on these amplifi- 
ers, aside from the usual catalog -type 
specifications, and many are curious 
about their performance. 

Potential users will find this infor- 
mation in the measurements made by 
the author on amplifiers of the three 
available types. The table lists measured 
input impedance, current drain, power 
output. signal input voltage and total 
harmonic distortion, and Fig. 1 shows 

comparative frequency response. In the 
tests, each amplifier was driven by an 
of signal generator with an output im- 
pedance of 50 ohms and was operated 
into an 8 -ohm resistive load. 

Amplifier types and data 
The amplifiers are available in 

three -, four- and five -transistor types. 
These three models are shown with a 
50 -cent piece for size comparison. A 
closeup of the smallest unit is shown in 
Fig. 2. All have printed- circuit construc- 
tion, as shown by Fig. 3, which is an 
under -view of the five -transistor model. 
All amplifiers are complete except for 
a 9 -volt battery, volume control and 
onoff switch, but leads are provided 
for connection to these externally 
mounted components. Each amplifier 

Fig. 2- Uncrowded chassis makes it easy 
to trace circuity for possible additions 
and modifications to suit project plans. 

Fig. I- Measured frequency response of three amplifiers shows tonal 
quality of output will he determined mostly by quality of speaker used. 

r 

www.americanradiohistory.com

www.americanradiohistory.com


C e iitrala.b 
BRAND NEW 
CENTRALAB 

FASTATCH II® 
FRK -200 KIT WITH 

EXACT 
REPLACEMENT 
SHAFTS 

Makes Control Replacement A SNAP! 

8 -6335 

SEPTEMBER, 1963 

Centralab's new FRK -200 kit gives you the most convenient, 
most versatile, and simplest system for control replacement. 

Since it includes 13 sizes of exact replacement shafts, shaft cutting 
is eliminated on all the popular dual concentric controls and on almost 
60% of all dual controls. 

The Fastatch II® Control System is a snap to use. Single and dual 
concentrics snap together without tools! Shafts plug in and are perma- 
nently locked. Assembled units can't loosen- shafts can't pull out. 

JUST CHECK THESE EXCLUSIVE FEATURES: 
1. Just one control system for dual concentric or single controls. 
2. Universal terminals. 
3. Plug -in, permanently locking shafts. 
4. Rotary or push -pull (snap -on) line switches attach to both front 

and rear controls. 
The FRK -200 kit is contained in two stacking Equipto steel 

cabinets with plenty of extra space for expansion. All your control 
needs, including push -pull, are at your finger tips. 

THE FRK -200 KIT CONTAINS: 
35 Exact Front Shafts (7 sizes) 
30 Exact Rear Shafts (6 sizes) 

5 Universal Push -Pull Shafts 
(1 size) 

5 Push -Pull Line Switches 
5 Twist -Tab Adapter Plates 
2 3- Drawer Equipto Cabinets 

27 Assorted Front Controls 

9 Assorted Rear Controls 
40 Assorted Universal Shafts for 

Single and Dual Concentrics 
5 SPST on /off Switches 
2 DPST on /off Switches 
1 DP on /off Switch 

Complete with current 
cross -reference guides. 

Dealer Net $72.50 
Less Credit for your old controls! 

Cen 4> ab® 
THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 
9221 East Keefe Avenue Milwaukee 1, Wisconsin 

TWX : 414 -731 -8731 
In Canada: Centralab Canada Ltd., P. 0. Box 400, Ajax, Ontario 
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A REVOLUTIONARY NEW 

METHOD FOR MARKING 
ELECTRONIC EQUIPMENT 

+e444 14644i 
DRY TRANSFER MARKING KITS 

This is the newest easiest way to get professional 
lettering instantly on all electronic equipment, 
drawings, schematics, etc. NOT A DECAL...NO 
WATER...NO TAPES...NO SCREENS...NO 
ENGRAVING. Goes on instantly and stays on 
practically any surface...looks like printing. 
Makes prototypes look like finished equipment. 
It's as simple as this ... loo » , 

ÿr Ammo*.. - GEN! NMI. "» . o ....NO 
»eo « ESt ..o.. ö 

-.,, .., f 
- ... 

1. Place "Instant Lettering" sheet over equipment 
with proper word or number in position. Rub over 
entire word with a ball -point pen or soft pencil. 

2. Lift away carrier sheet carefully and there you 
have perfect lettering...professional looking let- 
tering in an instant. 

44444 140441 
dry transfer 

TITLES FOR ELECTRONIC EQUIPMENT 

...this set contains 24 sheets...thousands of pre- 
printed titles...researched to give you up to 95% 
of all electronic panel marking. For labeling, 
marking, titling all electronic control panels and 
drawings, etc. 

No. 958 
Titles for Electronic Equipment (black) $4.95 

No. 959 
Titles for Electronic Equipment (white) $4.95 

44444 ielte441 
dry transfer 

TERMINAL & CHASSIS MARKING KIT 

...24 sheets of all the necessary letters and 
numerals for marking prototypes, chassis, engi- 
neers drawings, printed circuit & terminal boards, 
schematics, rotating components, etc. 

No. 966 
Terminal & Chassis Marking Kit (black) $4.95 

No. 967 

Terminal & Chassis Marking Kit (white) $4.95 

WRITE - WIRE - PHONE 

FOR FREE FOLDER AND SAMPLE 

DATAK CORPORATION 
63 71st STREET 

GUTTENBERG, NEW JERSEY 

OR YOUR PARTS DISTRIBUTOR 
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Fig. 3- Printed circuitry of the PK -544. The four terminals in the upper right 
corner of chassis are the two orange switch leads and the black ( -) and red ( +) 
battery leads. To operate additional circuits with the same ON -OFF switch, they 
should be connected across the common red ( +) battery lead and the lower orange 
switch lead. (Some instruction sheets placed added circuits, like a tuner, directly 
in parallel with battery without benefit of the ON-OFF switch.) 

has R -C input and transformer output. 
Type PK -522. Contains three sin- 

gle -ended R- C- coupled stages; the last 
stage has an output transformer for 
driving a speaker. Dimensions: 213 /16 

inches long, 11/4 inches wide, 3/4 inch 
high. Draws 13 ma dc and delivers 50 
mw into an 8 -ohm load at 6.3% total 
harmonic distortion when driven with 
a 1.1 -mv input signal. Input impedance 
is 1,000 ohms. For frequency response, 
see curve B in Fig. 1. Price $3.75. 

Type PK -543. Contains two sin- 
gle -ended R- C- coupled stages and one 
push -pull transformer -coupled stage 
with driver and output transformers, the 
latter for driving a speaker. Dimensions: 
3 inches long, 1 %Att inches wide, 11 /is 
inch high. Draws 15 ma dc and delivers 
100 mw into an 8 -ohm load at 10% 
total harmonic distortion when driven 
with an 0.88 -mv input signal. Input im- 
pedance is 3,000 ohms. For frequency 
response, see curve C in Fig. 1. Price 
$4.95. 

Type PK -544. Contains three sin- 
gle -ended R -C- coupled stages and one 
push -pull transformer -coupled stage 
with driver and output transformers, 
the latter for driving a speaker. Dimen- 
sions: 315/16 inches long, 1?4Aá inches 

wide, 11Áe inch high. Draws 70 ma dc 
and delivers 245 mw into an 8 -ohm 
load at 10% total harmonic distortion 
when driven with a 0.30 -mv input sig- 
nal. Input impedance is 1,700 ohms. 
For frequency response, see curve A in 
Fig. 1. Price $6.95. 

Performance and applications 
Condensed descriptive and per- 

formance data are given in the table. 
All measurements were made with the 
amplifier volume control set for maxi- 
mum gain. Somewhat higher power out- 
put than shown in the table may be 
obtained at higher distortion. 

Fig. 1 shows frequency response 
between 20 and 20,000 cycles. In this 
graph, zero db represents the level at 
which the amplifier delivers the output 
power shown in the table. 

A unit amplifier has many uses in 
both serious and casual electronic work. 
Such applications include direct use as 
a preamplifier, complete of amplifier, 
hearing aid and stethoscope, and use as 
an audio channel in instruments and 
devices such as a signal tracer, radio 
receiver, radio transmitter, sensitive re- 
lay, modulation meter, metal locator 
and radiation monitor. END 

TEST DATA FOR THE AMPLIFIERS 

Input 
(t2 at Load 

Max Sig 
Drain 
(dc ma 

at 

Sig 
Input 

(rms my 
for 

stated Output 

Tot 
Harm. 
Dist 
(% at 
1,000 

Vol 
Cont 

Type Design 1,000 CY) (t?) -9v) output) (mw) CY) (o>) 

3 Transistors 
PK -522 Single -ended 

output 
1,000 8 13 1.1 50 6.3 5K 

PK-543 4 Transistors 
Push -pull output 3,000 8 15 0.88 100 10 50K 

PK-544 5 Transistors 
Push -pull output 1,700 8 70 0.30 245 10 10K 

Measurements made with amplifier volume control set for maximum gain. Generator output 
impedance 50 ohms. 
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SEE WHAT'S NEW BIGGEST SELECTION BIGGEST SAVINGS 

1964 knight -kits 
Over 100 great do- it- yourself kits: Hi -Fi, 
Hobby, Citizens Band, Amateur, Inter- 
com, Test Instrument -wonderful to 
build- savings up to 50 %. 

Stereo Hi -Fi 
Complete selection of components and 
systems; Knight super -value hi -fi; latest 
all- transistor equipment; all famous hi -fi 
makes -the best for less. 

Citizens Band Radio 
Latest 2 -way radio for everyone -no 
exam required -complete selection of 
top -value CB equipment, including new 
Walkie- Talkies. 

Tape Recording Values 
Largest selection of complete recorders, 
including latest Stereo types; tape decks; 
accessories; top values in quality record- 
ing tapes in all leading makes. 

FM -AM & AM Radios 
Best buys in a wide selection of compact 
transistor radios, including pocket types, 
and top quality FM -AM portable models. 

Phonographs & Accessories 
Big values in phonographs; latest Stereo 
portables; full selection of phono acces- 
sories, including cartridges, turntables, 
pickups, etc. 

Ham Station Equipment 
Largest selection of famous -make 
receivers, transmitters, antennas - 
everything in Ham station gear at low, 
money- saving prices. 

Test Instruments 
Save on every type of instrument for 
home or professional use -see the 
largest selection in all the leading makes. 

PA Systems & Intercoms Top values in Power Tools, Soldering Guns, Hardware 
Biggest selection of TV Tubes, Antennas; Parts, Tubes, Transistors, Books 

satisfaction guaranteed or your money back 
NO MONEY DOWN: Now! More Buying Power with your Allied Credit Fund Plan! 
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What's Your Eq? 
Answers to puzzles on p. 54 

Where's the TVI? 
Since the interference was being 

picked up on the cable antennas far 
above the town, it was obviously a very 
high -intensity source. Since it did not 
interfere with stations to the south, it 
had to be toward, the east. 

Going to three homes in town 
which had high -gain directional anten- 
nas and rotors, we shot bearings on the 
Ibise, turning the antennas for maxi- 
mum interference. These bearings were 
marked on a city map. 

#EAST 

NORTH 
SHORTING INSULATOR 

67KV POWER LINE 

CITY 
LIMITS 

S---COMMUNITY-ANT 
ANTENNA SITE 

An aerial- navigation chart of the 
area showed a 67,000 -volt power line 
running along the highway going north. 
Checked out with an auto radio, the 
cause of the interference was very ap- 
parent. Someone had shot an insulator, 
and the high voltage was arcing through 
the streak of lead. Because of the di- 
rection of the lines, as seen in the figure, 
they acted as a very efficient transmit- 
ting antenna to radiate the interference 
toward the town and community antenna. 

Two resistors 
The two resistors in series add up 

to 100 ohms: R1 + R2 = 100. 
In parallel, they make 10 ohms: 

R1R2 
R 1 + R2 = 10. 

Since we know that R1 + R2 = 
100, we can substitute in the "parallel" 
equation and get R1R2/100 = 10, or 
R1 R2 = 1,000. Now we have two 
equations in two variables, and we can 
solve them. 

Expressing R2 in terms of R1, we 
can write R2 = 100 - R1 (from our 
"series" equation above). This gives us 

R1(100 -R1) = 1,000, or 
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100R1 - R12 = 1,000. 
This is a simple quadratic equa- 

tion. Let's rearrange it into standard 
form: R12 - 100R1 + 1,000 = 0. Now 
we can use the quadratic formula (see 
any algebra textbook). 

R1 = 
100 -J.: N/10,000 - 4,000 

2 

100 ± V6,000 
2 

100 + 77.45 and 
2 

100 - 77.45 
2 

= 88.73 and 11.27 
If we substitute either R1 value into 

the "series" equation R1 + R2 = 100, 

or R2 = 100 - R1 (same thing), we'll 
get a value for R2, and the problem is 
solved. Notice how the two roots of the 
equation, 88.73 and 11.27, add up to 
100. In other words, we can pick either 
value as R1, and the other is automati- 
cally R2. Try it. 

Why No Voltage? 

The power transformer had a "bal- 
anced" secondary -a rare unit in which 
the two secondary halves were wound 
side by side, so that each had equal re- 
sistance as well as equal inductance. But 
the leads on one of the halves had been 
reversed. Thus X and Y were effectively 
in parallel, and the circuit was working 
as a half -wave rectifier. 

NEW SONY CITIZENS BAND TRANSCEIVER 

WITH SEPARATE HEADSET AND MICROPHONE 

The new SONY CB -106 transceiver is unique in the Citizens Band 
field. With 10 transistors for extreme reliability and sensitivity, 
it includes a transceiver chassis and separate foam cushioned 
headset with adjustable microphone. Your hands are always com- 
pletely free, since the set is keyed with a fingertip cable release. 
The chassis is out of the way, too, suspended in a shoulder case 
and belted around the waist. Battery operated and with a range 
of up to 6 miles, the CB -106 includes chassis, headset- micro- 
phone, microphone cable release, shoulder case, batteries. 

SONY CORPORATION OF AMERICA 
580 Fifth Avenue, New York 38, N.Y. 

Regional Offices 
Western: 500 West Florence Avenue. Inglewood. Calif. 

Central: 4959 W. Belmont Ave., Chicago 41, III. 

$199.95 per pair. $99.95 each 

Gentlemen: 
Please rush me full details on the new 
SONY CB -106 Citizens Band transceiver. 
Name 

City Zone State 

Address 

SONY Corporation of America 580 5th Ave., N.Y 36, N.V. 
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Color- Circuit Analyzer 
(Sencore CA122) 

and 

A Semi -kit Multimeter 
(Lafayette TK -10) 

AVOIDING THE INSTABILITY OF MANY 
older color generators -instability that 
led one harrassed technician to call his 
a "flying -spot scanner" -this one uses 
a "countdown" system to keep all fre- 
quencies locked together. 

A 189 -kc crystal oscillator controls 
a 13.5 -kc multivibrator. Outputs from 
this feed a pair of dividers that give 
15,750 (horizontal sync) and 900 cycles. 
The latter is ultimately divided down 
to 60 cycles. Since all frequencies origi- 
nate in the 189 -kc oscillator, they can't 
possibly get out of sync. 

The outputs include 10 vertical 
and 14 horizontal bars, which can be 
used separately or combined into a 
crosshatch or dot pattern. This instru- 
ment can make very fine dots -only 
two scanning lines high. Also included 
is a black - and -white bar pattern for 
making color temperature adjustments. 

The video output of the Sencore 
CA122 goes to a small rf oscillator, 
which can be tuned to channels 2 to 6. It 
can also be switched to any frequency 
between 20 and 50 me for i.f. testing. 

The rf /i.f. output has no variable 
attenuator. Instead, it uses fixed pads, 
chosen by the OUTPUT switch, marked 

RF, 1ST I.F. GRID, 2ND I.F. GRID and 3RD 
I.F. GRID. Outputs on each are preset so 
that a normally operating set (either 
black- and -white or color) will produce 
1 volt dc at the video detector output. 
You can use this feature to signal -trace 
trouble in tuners or video i.f.'s in any 
TV sets. 

A separate composite video output 
is available on the front panel. This has 
a variable level control (VIDEO). You 
can set up a maximum output of -30 
or +30 volts peak -to -peak with it. 

Composite vertical and horizontal 
sync is also available up front through 
a jack (v & H syNc). This, too, can be 
varied from -30 through zero to +30 
volts peak -to -peak, and can be injected 
into any sync stage, black and white or 
color, for troubleshooting. 

There's also a 900 -cycle audio 
pulse signal at another jack (AUDIO 900), 
and a 4.5 -mc signal, too, for tracing 
through sound i.f.'s. 
Color bar patterns 

The CA122's color bar signal is 
pretty well standard in the industry. 
The color signal goes through one full 
cycle (360 °) during each horizontal scan 
period, and so covers all colors. There 

80 

Sencore's CA122 
color circuit an- 
alyzer. 

are, in all, 10 color bars on the screen. 
A window on the panel displays the 

pattern you can expect on the set's 
screen for each position of the PATTERN 
ADJUST switch. It's a strip of film with 
the patterns printed on it, in front of a 
pilot light. Full color, too, so you can 
see the correct color sequence. 

You can plug a base adapter (sup- 
plied) between the CA122 and the CRT 
base. It lets you use three switches on 
the panel (COLOR GUN INTERRUPTOR) to 
cut off any or all guns. Good for purity 
and difficult convergence jobs. 

The color signal is also controllable 
from the front panel ( CHROMA), from 
zero to 200% . Normal setting is, of 
course, 200 %. 

The CA122 generates patterns just 
like the ones shown on RCA color TV 
schematics. Sencore is making special 
Zenith literature available. -Jack Darr 

Lafayette TK -10 
THIS INEXPENSIVE SEMI -KIT HAS TWO 
useful ranges not normally found on a 
multimeter -it measures capacitance and 
inductance. Applying an ac voltage 
makes it possible to read capacitance 
from 250 pf to .02 µf and inductance up 
to 5,000 henries. Values of inductance 
below 50 henries cannot be read easily. 

It takes only 3 or 4 hours to wire 
this semi -kit -one end of each precision 
resistor (except two) is already con- 
nected to the molded -in wiring in the 
front panel. Extra wise, insulating spa- 
ghetti tubing and the ohmmeter dry 
cell are included in the kit, with the 
special test leads. 

The Lafayette TK -10 has a two - 
jewel movement. Its scales are well 
marked in different colors to reduce read- 
ing confusion and errors. The ranges are: 
DC VOLTS: 0- 10-50- 250- 500 -1,000 at 20,000 

ohms per volt 
AC VOLTS: Same, at 10,000 ohms per volt 
RESISTANCE: 0- 10,000 -100,000 ohms -1 meg- 

ohm 
CURRENT (dc only): 0-50 pa, 0- 10-250 ma 
DB: -20 to + 22, +20 to +36 (0 db = 0.774 V 

= 1 mw in 600 ohms.) 

The range switch has multiple wip- 
ing contacts featured only in the most 
expensive units. They would be easy to 
clean with a pipe -cleaner if contact trou- 
ble should ever develop. 

One knob selects the meter range; 
a second is used for zeroing the OHMS 
ranges. 
Reactance measurements 

By using an ac voltage of known 
frequency, it is possible to read reac- 
tance or impedance as easily as resist- 
ance. Here the frequency is 60 cycles 
and the meter scale is calibrated in hen- 
ries and microfarads. 

Like the ohmmeter circuit in the 
common vom, the unknown is placed 
in series with the meter, a voltage source 

(Continued on page 82) 
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The commanding presence of Sony sound 

Now enter the world of the professional. With the Sony Sterecorder 600, 
a superbly engineered instrument with 3 -head design, you are master of the 
most exacting stereophonic tape recording techniques. 

Professional in every detail, from its modular circuitry to its 3-head design, 
this superb 4 -track stereophonic and monophonic recording and playback unit 
provides such versatile features as: vertical and horizontal operating positions 

sound on sound tape and source monitor switch full 7 "" reel capacity 
microphone and line mixing magnetic phono and FM stereo inputs 2 V.U. 

meters hysteresis- synchronous drive motors dynamically balanced 
capstan flywheel automatic shut off pause control and digital tape counter - 
all indispensable to the discriminating recording enthusiast. Less than $450, 
complete with carrying case and two Sony F -87 cardioid dynamic microphones. 

Multiplex Ready! 

Sony tape recorders, the most complete line of quality recording 
equipment in the world, start at less than $79.50. 
For literature or name of nearest dealer, write Superscope, Inc.,, Dept. T, 
Sun Valley, Calif. In New York, visit the Sony Salon, 585 Fifth Avenue, 
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a tool chest 

in your 

pocket 

for electronic assembly 

and service work 

Shockp000f, UL , break ¡proof 

plastic landles witi clips 

ROUND BLADE SCREWDRIVERS 

and ' /e" x 2 ", 3 ", and 
4" blades 

PHILLIPS SCREWDRIVER 

Poiìnt size #t0, 2" blade. 

BERYLLIUM COPPER SCREWDRIVER 

Non -magnetic, non -sparking 
I á" x 2" blade 

NUTDRIVERS 

10 He sizes from 132" to %" 
11/4" bides 
Color coded handles 

TERMINAL WRENCHES 

Fit %" and Via' Ó.D. spanner nuts 
on external antenna and phone 
jacks of transistor radios 

WRITE FOR LITERATURE 

PROFESSION AL 
POCKET TOOLS 
82 

Lafayette TK -10 
multimeter has in- 
ductance and ca- 
pacitance scales 
together with the 
usual voltage, cur - 
rent and resistance 
markings. 

(below) Simple 
reactance- measur- 
ing hookup for 
the TK -10, using 
the L and C scales 
provided. 

I :I 
ISOLATION XFMR 

117 VAC 6011, 

DUAL DIOD 
MANUFACTURED BY 

WORKMAN ELECTRONIC PRODUCTS, INC. 
REPLACEMENTS FOR EVERY 

MAJOR MANUFACTURER 
Admiral Emerson G.E. Motorola 
Westinghouse Zenith Philco RCA 

Si Ivertone Sylvania, etc. 

BUY 
TWO 

GET 
ONE 

FREE 

3 

FOR 
$1.10 

DLR. 
NET 

LOOK FOR THIS SLIDE 
BLISTER PACK AT YOUR 

FAVORITE PARTS DISTRIBUTOR 

5.6 K 

UNKNOWN 
REACTANCE 

5K 

82052 

and a calibrating resistance. The un- 
known reactance (inserted into the cir- 
cuit after the voltage has been adjusted 
to read full scale) reduces the meter 
reading by the amount of the voltage 
drop across it. 

To measure capacitance, the 50- 
volt range is used. The 60 -cycle ac is 
supplied by the nearest wall outlet. The 
voltage can be reduced by a circuit with 
an isolation transformer, fixed resistors 
and a variable one (to make voltage ad- 
justment easier), as shown in the figure, 
unless, of course, your shop has a vari- 
able- voltage transformer. 

With the meter across the volt- 
age- divider output, adjust the control 
for a full -scale (50 -volt) meter reading. 
When the capacitor is inserted into the 
circuit, the meter will indicate a lower 
voltage, depending on the drop across 
the capacitor. Read the value from a 
scale calibrated in microfarads. 

The circuit for measuring an in- 
ductor is the same as that for a capac- 
itor- except that a lower voltage and 
the 10 -volt scale are used. 

-Elmer C. Carlson 

See the new 

RADIO -ELECTRONICS 

MARKET CENTER 

on Page 111 
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the HIDDEN 600* 

WORLD F11111011S POIFORMERS 
U 

T 
V *The "Hidden 600" are Sprague's behind -the -scenes staff of 600 experienced researchers T 

/ back up the efforts of some 8,500 Sprague employees in 26 plants. 

PRESENT `'in 

U 
who man the largest research organization in the electronic component industry and who V 

-o: 

nxEmmai® TaLliafriÀcilr 1331EitTLY7,11r) 
MOLDED TUBULAR CAPACITORS 
The world's most humidity -resistant molded capacitors. Dual dielectric -polyester film and special capacitor tissue - 
combines best features of both. Exclusive HCX® solid impregnant produces rock -hard section -nothing to leak, or 
drip. Tough case of non-flammable phenolic- cannot be damaged in handling. 

DIFILM ORANGE DROP 
DIPPED 
CAPAC T ASAS 

Especially made for exact, original replacement of radial -lead tubulars. Ideally suited for 
printed wiring boards. Dual dielectric combines the best features of both polyester film and 
special capacitor tissue. Exclusive HCX® solid impregnant -no oil to leak, no wax to drip. 
Double dipped in bright orange epoxy resin to beat heat and humidity. 

-_ _ _ ® The most dependable capacitors of their type. Built 
- - = = to "lake it under torrid 185°F (85 °C) temperatures 

= 

_ 
= -in crowded TV chassis, sizzling auto radios, port- 

=_ _ - - _ = able and ac -dc table radios, radio -phone combinations, 
etc. Hermetically sealed in aluminum cases for excep- 

e s ar 
high 

CAPACITORS high ripple 

ELsEGTROL<YTIC CApACITORS 
The smallest dependable electrolytics designed for 85 °C operation in voltages to 450 WVDC. Small enough to fit 
anywhere, work anywhere. Low leakage and long shelf life. Will withstand high temperatures, high ripple currents, 
high surge voltages. Metal case construction with Kraftboard insulating sleeve. 

(EPA- 11I'l'E`CERa.IIIG GAPA(,ITORS 
Tiny, tough, dependable in practically every application. Low self - inductance of silvered flat -plate design 
gives improved by -pass action in TV r-f circuits. Higher self -resonant frequency than tubular ceramics 
or micas. Tough moisture -proof coating. Designed for 85 °C operation. 

NOW APPEARING DAILY AT YOUR FAVORITE SPRAGUE DISTRIBUTOR! 
For a permanent reference to this world- renowned galaxy of star performers, ask your Distributor for a copy of Sprague's 
handy Hanging Wall Catalog C -457, or write Sprague Products Company, 81 Marshall Street, North Adams, Massachusetts. jug 
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BECOME A RADIO TECHNICIAN 
for only 526.95 

BUILD2O RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO "EDU- KIT" 
All Guaranteed to Work! 
PRACTICAL only 

HOME 95 
RADIO 
COURSE 

NOW INCLUDES 
12 RECEIVERS 
3 TRANSMITTERS 
SQ. WAVE GENERATOR 
AMPLIFIER 
SIGNAL TRACER 
SIGNAL INJECTOR 
CODE OSCILLATOR 

TRAINING ELECTRONICS 
TECHNICIANS SINCE 1946 

* No Knowledge of Radio 
Necessary * No Additional Parts or 
Tools needed * Excellent Background for TV * School Inquiries Invited * Attractively Gift Packed 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER ELECTRIC 

SOLDERING IRON TESTER INSTRUCTION MANUAL MEMBER- 
SHIP IN RADIO -TV CLUB: CONSULTATION SERVICE HI -FI GUIDE 

QUIZZES TV BOOK FCC AMATEUR LICENSE TRAINING 
RADIO BOOK PRINTED CIRCUITRY PLIERS -CUTTERS 

ALIGNMENT TOOL WRENCH SET CERTIFICATE OF MERIT 
VALUABLE DISCOUNT CARD 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at rock- bottom price. Our kit is designed to train Radio 6 Electronics Technicians, making use of the most modern methods of home training. You will learn radio theory, construction, servicing, basic Ni -Fi and TV repair., code, FCC amateur license requirements. 
You will learn how to Identify radio symbols, how to read and interpret sche- matics, how to mount and lay out radio parts, how to wire and solder, how to operate electronic equipment, how to build radios. Today it is no longer necessary to spend hundreds of dollars for a radio course. You will receive a basic education In radio. worth many times the small price you pay, only 526.95 complete. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically prepared for any person who has a desire to learn Radio. The "Edu -Kit' has been used 

s 
uccessfully by young and old i all parts of theworld, by many Radio Schools and Clubs in this country and abroad. It is used for training and rehabilitation of Armed Forces Personnel and Veterans throughout the world. The Progressive Radio "Edu -Kit" requires no instructor. All instructions are included. Every step is carefully explained. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit In the world, and is universally accepted as the standard in the field of electronics training: The 'Edu -Kit" uses the modern educational principle of "Learn by Doing. Therefore, you will construct radio circuits, perform jobs and conduct experiments to illustrate the principles which you learn. You begin by examining the various radio parts included in the "Edu- Kit." You then learn the function, theory and wiring of these parts. Then you build a simple radio. With this first set, you will enjoy listening to regular broadcast stations, learn theory, practice testing and troubleshooting. Then you build a more ad- vanced radio, learn more advanced theory and techniques. Gradually, in a 

more manner, and at your own rate, you will find yourself constructing re advanced multi -tube radio circuits. and doing work like a professional Radio 
Technician. 

Included In the "EduKit" course are twenty Receiver, Transmitter, Code Oscil- lator, Signal Tracer, Signal Injector, Square Wave Generator and Amplifier circuits. These are not unprofessional "breadboard" experiments, but genuine radio circuits. constructed by means of professional wiring and soldering on metal chassis. plus the new method of radio construction known as "Printed Circuitry." These circuits Operate on your regular AC or DC house current. In order to provide a thorough, well -integrated and easily -learned radio course. the "Edu-Kit" includes practical work as well as theory; troubleshooting in addi- tion to construction; training for all, whether your purpose in learning radio be for hobby. business or job; progressively- arranged material, ranging from simple circuits to well -advanced topics in 14i-F1 and TV. Your studies will be further aided by Quiz materials and our well-known FREE Consultation Service. 
THE "EDU -KIT" IS COMPLETE 

You Will receive all parts and instructions necessary to build 20 different radio and electronics circuits, each guaranteed to operate. Our Kits contain tubes. tube sockets, variable, electrolytic. mica, ceramic and paper dielectric condensers, resis tors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Man cals. hookup wire, solder, selenium rectifiers, volume controls, switches. knobs. etc In addition, you receive Printed Circuit materials, including Printed Circuit chas- sis, special tube sockets, hardware and instructions. You also 
c 

ive a useful se of tools, a professional electric soldering iron, and self -powered Dynamic Radio & Electronics Tester. The EduKit also includes Code Instructions and the Pro - 
g sive Code Oscillator, In addition to the F.C.C. -type Questions and Answers fo Radio Amateur License training. You will also receive lessons for servicing wit the Progressive Signal Tracer and the Progressive Signal Injector, and a High Fidelity Guide and Quiz Rook. Everything is yours to keep J. 
gets fort mys friends, 

Poplar 
and made money.uTheC "Edu- Kit''e paid 

"I 
for 

have iterepaired I was 
severa 

o spend $240 for a Course, but I found your ad and sent for your Kit." 
UNCONDITIONAL MONEY -BACK GUARANTEE 

The Progressive Radio "Edu -Kit" has been sold to many thousands of indi- viduals, schools and organizations, public and private, throughout the world. It is recognized internationally as the ideal radio course. By popular demand the Progressive Radio "Edu -Kit" is now available in Spanish as well as English. It is understood and agreed that should the Progressive Radio "Edu -Kit" be returned to Progressive "Edu-Kits" Inc., for any reason whatever, the pur- chase price will be refunded in full, without quibble or question, and without delay. 
its ma nigh 

recognition which Progressive "Edu- Kits" Inc. has earned through 
y years of service to the public is due to its n onditional insistence 

upon the maintenance of perfect engineering, the highest instructional stand- ards and 1000.0 adherence to its Unconditional al Money -Back Guarantee. As a 
s It, we do note have a single dissatisfied customer throughout the entire world. 

r-- 
ORDER FROM AD- RECEIVE FREE BONUS RESISTOR AND 

CONDENSER KITS WORTH $7.00 
O Send - "EduKit" Postpaid. I enclose full payment of 526.95. 
O Send "Etlu -Kit" C.O.D. I will pay 526.95 plus postage. 
O Send me FREE additional Information describing i "Etlu -Kit." 
Name 

Address' -- 

Progressive "EDU- KITS" Inc. 
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1186 Broadway, Dept. 212G 
Hewlett, N. Y. 

Heath Grid -Dip Meter 
This Heath GD -1B had been working well for a long 

time, but trouble began to show up as low grid current in 
certain portions of some ranges. This got worse until finally 
the unit stopped oscillating at the low end of the 37-100 - 
mc band. 

The usual tries, starting with a suspected "soft" 6AF4, 
had no effect. Voltages were normal whenever the unit was 
working. Components checked good. 

I finally found the trouble quite by accident. I stuck a 
screwdriver between the capacitor rotor and frame, and the 

6AF4 OR 6T4 

1/46.8K 

90 PF 

-14V 

= .001 

6 
(NC) 

5 

100 /1 33 PF 

TO METER 
CKT S 
PHONE JACK 

stage oscillated normally. Turned out that the U- shaped con- 
tact at the back rotor bearing had lost its tension and was 
making poor contact. The resulting high resistance in the 
feedback path kept the tube from oscillating. 

I removed the contact spring, bent it back into shape and 
reinstalled it. No trouble since. -Roy E. Pafenber,g, W4WKM 

Sylvania Chassis 1- 502 -1, 1 -502 -2 
If the B -plus voltage on pin 3 of the 6W4 -GT damper is 

around 150 instead of 300, check for an open 10 -µf 450 -volt 
electrolytic (C178) connected to the red -yellow lead of the 
vertical deflection coil. 

Symptoms at first generally point to shorted turns in the 
flyback transformer or to trouble in the horizontal oscillator. 
-John B. Ledbetter 

Chevrolet Model 987368 
On this car radio we had no sound and the rf amplifier 

plate resistor was heating up. The amplifier plate voltage was 
only 25 and the grid voltage was zero. Further readings 
showed no avc voltage on the converter's signal grid. 

I2BA6 
RF AMPL 

IIOV 
RF COIL --_-, 1213E6 

CONY 

I5PF 39PF 
FROM -.5V 

CÓIL OV 

22K OV 

OSC TRANS 
T 1.80 PF 

*PART OF DUAL TRIMMER 1 
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Let RCA equip you with 
EVERYTHING YOU NEED FOR STEREO SERVICING 

RCA -entertainment leader of the world -now offers you a complete set of test instruments 
to put you in the stereo servicing business. And now's the time to get in because it's growing 
bigger and more profitable by the day. 

A. NEW! RCA WR -51A FM STEREO 

SIGNAL SIMULATOR 

Generates signals necessary to 
service and maintain stereo mul- 
tiplex FM receivers and adap- 
tors. Generates ... Choice of 4 
FM signals -Left Stereo, Right 
Stereo, Special Phase Test, Mon- 
aural FM Choice of 8 sine -wave 
frequencies (400 cps, 1Kc, 5Kc, 
194Cc, 28Kc, 38Kc, 48Kc, 67Kc) 
available separately or for modu- 
latingFM signals 100 Mc carrier 
tuneable ± 0.8 Mc to permit 
selection of a quiet point in the 
FM band 19 Kc subcarrier, 
crystal -controlled within ± 2 
cps 100 Mc sweep signal ad- 
justable from 0 -750 Kc at 60 cps 
rate Choice of 3 composite 
stereo output signals -Left Ster- 
eo, Right Stereo, Special Phase 
Test Choice of 3 sine -wave 
frequencies for composite stereo 

SEPTEMBER, 1963 

signals Crystal controlled 
markers for receiver if and rf 
alignment Zero -center meter 
for checking the balance of ste- 
reo amplifier output. $249.50* 

B. RCA WA-44C AUDIO GENERATOR 

Generates sine -wave and square - 
wave signals over range of 20 to 
200,000 cps to test audio sys- 
tems. Can be used to measure 
intermodulation distortion, fre- 
quency response, input and out- 
put impedance, speaker reso- 
nance, transient response and 
phase shifts. Less than 0.25% 
total harmonic distortion over 
range of 30 to 15,000 cps. 

$98.50* 
C. RCA WO-91A 5" OSCILLOSCOPE 

A high- performance, wide -band 
'scope- serves as a visual VTVM. 
Choice of wide band (4.5 Mc- 
0.053 -volt rms /inch sensitivity) 

or narrow, high- sensitivity band 
(1.5 Mc -0.018 -volt rms /inch 
sensitivity). New 2 -stage sync 
separator provides solid lock -in 
on composite TV signals. 

$249.50* 
D. RCA WV -98C SENIOR 

VOLTOHMYST® 

For direct reading of peak -to- 
peak voltages of complex wave- 
forms, rms values of sine -waves, 
DC voltages, and resistance. Ac- 
curacy: 3% full -scale on both 
AC and DC, with less than 1% 
tracking error. Color -coded 
scales differentiate peak -to -peak 
from rms readings. New 0.5 volt 
full scale DC range for use with 
low- voltage transistor circuits. 
61/2" meter. $79.50* 

E. RCA WV -76A AC VTVM 

Measures voltages down to 0.001 
volt. Decibel scale for measure- 

ments from -40 to +40 db. 
Built -in amplifier which may be 
used separately as a preampli- 
fier. Typical applications in- 
clude: frequency response tests 
of preamplifiers, power ampli- 
fiers and tone control circuits, 
signal tracing; measurements of 
audio level, power level and 
gain; amplifier balancing appli- 
cations and general audio volt- 
age measurements. $79.95* 

F. RCA WG -360A STEREO PHASE 

CHECKER 

A quick, simple, positive way to 
check phase alignment of low 
and mid -range speakers in ster- 
eo systems. Completely "sound - 
powered". Snag -proof recessed 
grille design. For use with a 
VOM, VTVM, or oscilloscope. 

$14.95* 

See Them all at your Authorized RCA Electronic Instrument Distributor 
RCA Electronic Components and Devices, Harrison, N.J. 

*User price (optional) 

The Most Trusted Name in Electronics 
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GENERAL MC-5 

COMMERCIAL 11 -METER 
2WAY RADIOTELEPHONE 

3,25 Watts minimum output - High level modulation 
transformer - Ultra -low drift oscillators - High level tone 

signal - Illuminated "S" Meter - 15 Watt Construction* 

*UNDER PRESENT RULES PART 19.32 THE FCC DOES NOT 

PROVIDE FOR MORE THAN FIVE 151 WATT INPUT IN THE 

CITIZENS RADIO SERVICE ( 26.965 - 27.255 MC BAND.) 

For free, complete technical information see your General 
dealer or write: Dept. 5 

(9, oi 
RADIOTELEPHONE COMPANY 

3501 West Burbank Boulevard, Burbank, California 

Telephone: 849 -6891, Area Code: 213 

"Messenger" CB Transceivers...rated 
BEST in Nation by Electronic 

Distributor Salesmen* 

es aelrfit 
t,,,'T - *New impartial survey by leading electronic magazine shows 

Johnson -Messenger" Transceivers rated "BEST--BEST BY 
NEARLY 50% OVER SECOND CHOICE BRAND. 

4 feature -packed "Messengers" ... and 
Selective Call System outperform everything! 
Compact, Hand -Reid -100 milliwatt or 1 watt "Personal Messen- 
gers". Rugged and reliable -11 transistors, 4 diodes! Twice the 
sensitivity and 40% more range than similar units with conventional 
circuitry -more output than similar units with same rated inputs! 
Mobile or Base Stations -performance proved' 
Viking "Messenger" and new "Messenger Two". 
Punches your signal across the miles -high effi- 
ciency design makes full use of maximum legal 
power. Excellent receiver sensitivity and selectivity. 
Automatic "squelch" control -5 or 10 channel 
coverage -easy to install anywhere! 
Tone Alert -37 tone selective call system mutes 
speakers until one unit calls another -then auto - 
matically your stations receive audio note and indi- 
cator light flashes "On ". 

NEW! 4 -color 
BROCHURE -write 
for your free copy! 

E. F.t JUHNSUN CU 
2502 10th Ave. S.W., Waseca, Minnesota 

Please rush "Messenger" details to: 

NAMF 
ADDRESS 

CITY STATE 
Manufacturers of the world's most widely used personal communications transmitters. 
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The oscillator transformer's cathode winding was open 
as shown, and the converter cathode was up to 10 volts, set- 
ting up a string of events which killed the ave. Soldering the 
tickler connection at the base where it had opened cured the 
trouble. Jim Vavrina 

Philco 190 
Complaint: Horizontal hold very critical. Picture slid 

out of lock as set warmed up. New sync tube and complete 
scope check of horizontal waveforms showed everything nor- 
mal. 

Trouble: Checking to see if the horizontal oscillator grid 
voltage varied with hold control setting, we found a constant 
8 volts! Resistance check showed less than 1 megohm from 
grid to ground instead of the usual 10. Pulling the 12AU7 
sent the reading up to 9.4 meg. The tube showed less than 
1 -meg resistance between grid and cathode. 

Why didn't this show up when we tried the new tube? 
The customer had misadjusted the horizontal centering con- 
trol badly (to compensate for the change in hold control 
range) before calling us for service. -R. C. Eldridge 

RCA KCS47, -48, -49 
When there is no picture on this set, check the screen 

bypass capacitors in the third and fourth video i.f. stages (see 
schematic). The two capacitors marked on the diagram seem 

FROM 

3RD 
VIDEO 

LET 

6AU6 
3RD VIDEO IF AMPL 270 PF 

I I 
4TH 
VIDEO 
IFT 

6086 
4TH VIDEO IF AMPL 

5 TO VIDEO DET 

C .0015 7 

C 199 

1047 33K 

IK 

to break down frequently, particularly C199 in the fourth i.f. 
Replace them with 600 -volt capacitors; surges in this circuit 
can reach 400 volts when the set is first turned on.- Charles 
B. Randall 

Philco T66 Radio 
If this one comes in with intermittent sound, examine 

the antenna connections. Often it will play for hours or days 
and then suddenly quit with a slight tap. 

Usually the connection marked B on the schematic below 
is where the trouble lies. This is nearest the tuning capacitor. 
There may be no solder at all, or a poor solder job. 

The best way to repair this is to remove the antenna 

cony T -1033 

from the printed- circuit board, and remove the tape which 
holds the antenna to the mounting board. Then, with a sol- 
dering aid, locate the offending wire (usually it will look OK) 
and resolder it. Tape the antenna back on its mount and 
replace the antenna assembly on the printed- circuit board. 
-Jerry Fiscus END 
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Three -Level Inverter 
PATENT No. 3,060,330 

Kurt M. Trampel, Poughkeepsie, N.Y. 
(Assigned to Intl. Business Machines Corp., N. Y) 

This type of circuit can be very useful in 
computers. It has three output levels: 1, N, 0. 
These are, respectively, 20 volts, 10 volts and 
ground potential. Both transistors are normally 

20V 

-6V 
biased to cutoff by the negative voltage applied 
to each base. If the input level is 1, both tran- 
sistors conduct. The output level is O. 

If the input is 0 (or grounded) both transis- 
tors are blocked and the output is 1, that is, 
20 volts. 

If the input signal is at N level, only Q2 
conducts (its base goes more positive than Q1's). 
Point P attains ground potential, and the diode 
clamps output at N level, as required. 

Artificial Larynx 
PATENT No. 3,072,745 

Harold J. adison, N.J. (Assigned to 
Bell Telephone 

Barney, 
Labs, Inc., New York, N.Y.) 

Ql and Q2 generate pulses .05 milliseconds 
wide, at the rate of 100 -200 cycles (to simulate 
male voice) or 200 -400 cycles (for female). The 
fundamental pitch is controlled by R. The pulses 
are rectified, amplified by Q3, then reproduced by 
a vibrating diaphragm in the transducer. 

The compact device is held against the throat 
of a person who has lost his larynx through acci- 

ON- 
OFF 

Q1 

BATT 

ts 
U 
=a 
C] 
Oa 
2 

dent or surgery. The sounds enter the throat 
cavity and may be modulated (as in natural 
speech) by pressure and movement of throat 
muscles. 

Because of a pressure- responsive device linked 
to the pitch control R, an increase in throat 
muscle tension raises the pitch of the voice, just 
as in the normal larynx. 

Cold- Cathode Tube 
PATENT No. 3,023,364 

Bernard G. Firth, Newark, N.J. (Assigned to Tung- 
Sol Electric, Inc.) 

This tube functions without a heater. The rec- 
tangular anode encloses three grids (elongated 
shape) and the cathode. (The filament is needed 

only to process the cathode during manufacture 
and is not used thereafter.) 

GI and G3 are control elements. G2 is the sus- 
taining grid. 

The heater (at left) must be energized mo- 
mentarily to start tube operation. It emits elec- 
trons through an aperture. These strike the cold 
cathode, which begins to emit, and emission is 
maintained by the sustaining grid, which is biased 

Jobs look for YOU in ELECTRONICS 
Learn FAST -Earn FAST 

MTI'S Unique, Exclusive SELECT -A -SKILL Home 
Study Training Helps You PICK YOUR JOB. 

STARTS YOU EARNING RIGHT OFF. 
Want to take advantage of Today's Biggest Opportunities? Ready 
to step into a well -paid job that can mean from 25% to 60% 
MORE PAY? Interested in being YOUR OWN BOSS -in a profit- 
able sparetime or fulitime business? All this is WAITING FOR 
YOU in ELECTRONICS -the world's most exciting and fastest 
moving industry. 

Why You Can GET READY SO MUCH FASTER 
with MTI Training 

With MTI's unique Exclusive SELECT -A -SKILL methods you 
waste no time on training you may never need. You choose the field 
you want - INDUSTRIAL ELECTRONICS, COMMUNICA- 
TIONS ELECTRONICS or RADIO and TV SERVICING! MTI 
gives you the specific training in that special field right at home, 
under the personal supervision of top -ranking experts. Best of all, 
you LEARN BY DOING - by actually working out experiments 
and building electronic equipment in your own home with MTI's 
SEVEN BIG OUTFITS and KITS that DON'T COST YOU ONE 
SINGLE CENT EXTRA! 

An Accredited Member of the NHSC 
MTI has already proved the outstanding value of its SELECT -A- 
SKILL home study training through the success of thousands of 
men of all ages. Most of them had no previous experience. Few 
had more than a high school education -many hadn't gone that far. 

MAIL COUPON TODAY for FREE BOOK and 
SELECT -A -SKILL OPPORTUNITY FINDER 

The coupon brings you MTI's big, fascinating book, "Pick Your 
New World of Opportunity in Electronics," plus the unique Select - 
a -Skill Opportunity Finder that takes the guess work out of your 
future -gives all the facts about the kind of jobs open, salaries and 
what you need to step into YOUR BIG OPPORTUNITY in double - 
quick time. Mail coupon NOW! 

MASSEY TECHNICAL INSTITUTE 
(An Accredited Member, National Home Study Council) 

Dept. 14- A0-01, Jacksonville, Fla. 

Right Where Everything That's New in Electronics is Happening 

SEPTEMBER, 1963 

.' 

SKILLS PAY BILLS 

With millions unem- 
ployed there's NO 
PLACE for men 
who lack the special 
skills so vital today! 
Let MTI give you 
the training you 
NEED to insure 
your future! 

MAIL COUPON NOW 
MASSEY TECHNICAL INSTITUTE 
Dept. 14- A0 -01, Jacksonville, Fla. 

Please rush to me. without obligation 
your FREE BOOK "Pick Your New 
World of Opportunity in Electronics" 
PLUS your SELECT -A -SKILL Op- 
portunity Finder. 

Name 

Address 

City Zone.... State 
(PLEASE PAINT) 
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DIDYOU 
READ ABOUT 
RCA's new easy way to learn 

electronics 
at home? 

see RCA Institutes 
ad on page 69 

The Most Trusted Name in Electronics 

Breakthrough 
In Design, Materials, 

Performance 

ATLAS SOUND EC -10 

ALL -NEW 

PAGING SPEAKER 
$1425 net 

Every way you look at It, this compact, 
weather -proof,American -made speaker 
is 100% NEW. It's a powerhouse of 
crisp, articulate sound for a wide 
variety of uses. Precision -molded 
Implex* horn assures vibration -free, 
resonance -free output. Improved mag- 
netic circuit features new ceramic 
magnet. Handsome 2 -tone colors 
blend with any decor. Adjustable, ver- 
satile bracket. 
Specs: 6 watts; 8 ohms (also 45 ohms); 
Length 6Wa "; Bell Diameter 61/4 "; Weight 2 
lbs. Special Model T -4 line matching trans- 
former available. 
*t.m. Rohm & Haas - new, tough, all - 

weather plastic. 

4.41.00K Write for full details and latest catalog 

iglu SouNO ATLAS SOUND 
Division of 
American Trading and Production Corporation 
1419 -51 39th Street, Brooklyn 18, N. Y. 
In Canada: Atlas Radio Corp. Ltd., Toronto 
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PROFESSIONAL 

technicians 

use 

OFFICIAL 

ORDER BOOKS 

for every 

TV -RADIO 

service 

call 

FICIAL ORDER BOOK 

This is the busi- 
nesslike approach 
to service record 
keeping. Tripli- 
cate forms serve 
as order form, 
invoice and office 
record, with 
spaces for com- 
plete information 
on every job. 
Separate listings 
for receiving 
tubes, pix tube, 
parts, serial num- 
bers, labor and 
tax charges, sig- 
natures, etc. 75c 
a book, $6.50 for 
dust -proof box of 
10. In stock at 
your distributor. 

* * * * 

FREE 
Write for your 
free folder de- 
scribing Dave 
Rice's OFFICIAL 
ORDER BOOKS, 
including an ac- 
tual size sample 
copy of the handy 
order form. 

ELECTRONIC 
PUBLISHING CO., INC. 
133 N. JEFFERSON ST. 

CHICAGO 6, ILLINOIS 

positive to attract electrons. It keeps the tube 
"alive" even when normal tube current falls to a 
low value. An important feature of this invention 
is the grid -wire spacing, which increases efficiency 
and control. The outer control -grid spacing is twice 
that of the inner one, and four times that of the 
sustaining grid. 

Remote Volume Control 
PATENT No. 3,072,795 

Alexis BadmaiejJ, Santa Ana, Calif. (Assigned to 
Altec Lansing Corp., Anabeim, Calif.) 

Long leads may be used between the ampli- 
fier and this volume control, and they need no 
shielding -they carry only low voltage dc. They 
merely supply power to a lamp which shines 
through an infrared -absorbing filter. The light 
falls on a pair of cadmium sulfide cells (CdS) 
which form part of an attenuator. 

CONTROL LOCATION 

RI R2 R3 

T 

PREAMP 

LAMP 

OPJICAL FILTER 

CdS 

PWR 
AMPL 

100K 

REMOTE LOCATION 
When the lamp shines brightly, cell resistance 

is low, so the audio signal passes with little loss 
to the power amplifier. When the lamp is dark, 
resistance rises to about 20 megohms, providing 
high attenuation. 

R1, R2, R3 are selected for optimum control 
of brilliance. 

Tunnel -Diode 
Crystal Oscillator 

PATENT No. 3,081,436 
Robert L. Matters, Schenectady, N.Y. 

(Assigned to General Electric Co., N. Y.) 
This circuit is designed for 18 mc. It uses a 

tunnel diode (D) whose negative resistance is 
about -100 ohms. RI lowers the battery voltage 

so about 0.35 volts appears across R2. This biases 
D to negative resistance. C tunes the crystal over 
a small range of frequencies. END 

5D Nears cAga 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Practical Electrics 1921 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News 1931 

Some larger libraries still has: copies of Modern Electrics 
and the Electrical Experimenter on file for interested 
readers. 

In September, 1913, Electrical Experimenter 
Wireless Time Signals from the Eiffel 

Tower, by F. Hope Jones, M.I.E.E. 
Condenser Telephones. 
Electricity From Hot Metals, by Dr. J. A. 

Harker and Dr. G.W.C. Kaye. 
Reception of Wireless Time Signals, by H. 

W. Secor. 
The 1/4 Kw Tesla Coil, by Glen Decker. 
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1 M -Executive REMOTE 
CONSOLE 

for International Model 50 and Model 100 Citizens Band transceivers 

RECEIVE TRANSMIT 

MICROPHONE 

SQUELCH 

A brand new compact control unit that permits 
the installation of transceivers in the automo- 
bile trunk or other out -of -the way space. Unit 
mounts under auto dashboard and gives you 
complete remote control of transceiver. 

MOBILE OR BASE STATION 
OPERATION 

EASY INSTALLATION 

TURNS TRANSCEIVER ON AND OFF 

CHANNEL SWITCH 

ILLUMINATED DIAL 

DIMENSIONS: 21 H x 7" W x 5 " D 

RUGGED CONSTRUCTION 

SPECIFICATIONS: 
The International Executive Remote Console is designed as a com- 
panion accessory for remote operation of the Model 50 and Model 100 
transceivers. The console contains the receiver /converter stages (uses 
the printed circuit board from your present Executive) plus a new 
transmitter oscillator. The attractive console blends with and com- 
pliments your auto instrument panel. Console panel includes illumi- 
nated dial, On -Off switch, volume control, squelch, transmit and 
receive indicator lights, push -to -talk microphone socket. 

SEPTEMBER, 1963 

TWO MODELS AVAILABLE 

Model RMO -9 ... a deluxe unit with 9 transmit 
and 9 receive channels. Complete with channel 
switch, but less crystals $57.50 

Model RMO -1 ... for single channel operation. 
Does not contain channel switch. Complete 
less crystal $42.50 

SEE THE EXECUTIVE REMOTE CONSOLE AT 
YOUR INTERNATIONAL DEALER . . . TODAY ! 
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ELECTROMAGNETIC TRANSDUCER 
model MM -0002. Variable -reluctance device for 
sensing velocity or vibration, or may be used as 
electromagnetic vibration exciter; moving -iron part 
is ferromagnetic item or high -permeability disc 
cemented to moving item in front of the trans- 
ducer. Output voltage proportional to speed of 
moving item. May be used for charting nodal pat- 
terns on vibrating plates or thin -walled shells. 

Sensitivity 1.5 mv, cm sec when mm from high - 
permeability disc; 2.5 times higher in front of 
large iron mass. Frequency response varies less 
than ±10% to 2,000 cycles. Sensitivity unimpaired 
by temperatures to +480 °, liquid splash, ambient 
pressures, humidity. -B & K Instruments, Inc., 3044 
W. 106th St., Cleveland 11, Ohio. 

ONE -WATT SOLAR ENERGY CON- 
VERTER, model HSPP -1. (illus.) Delivers 6 volts 
when illuminated by normal sunlight at earth's 
surface. 6 inches square, wt. 9 oz. Models HSSP- 

6 -25 and HSSP-4.5-25, rectangular solar packs, 
deliver 6 and 4.5 volts respectively, at 25 milli - 
amps when exposed to sunlight.- Hoffman Elec- 
tronics Corp., 1001 Arden Dr., El Monte, Calif. 

REGULATOR CONVERSION KIT. Sup- 
presses radio interference. For installation on 
two- or three- element regulators used with mfr's 
40 -, 60- and 100- ampere alternator systems. Con- 

lists of filter choke and four high -temperature 
Mylar capacitors, installed on existing regulators 
in 6- or 12 -volt systems, positive or negative 
ground.- Leece- Neville Co., 1374 E. 51 St., Cleve- 
land 3, Ohio. 

THERMOELECTRIC EDUCATIONAL 
UNIT, type W830. Demonstrates principles of 
thermoelectric cooling and of heating. Single bis- 

newproducts 

1 
muth telluride thermoelectric couple mounted on 
heat sink, heating resistor, embedded thermocou- 
ples for temperature measurements, binding posts. 
All components mounted on engraved aluminum 
panel. Power requirements 0 -1 vac at 5 amperes, 
0-115 vac at 1 ampere, 0 -1 volt filtered dc at 20 
amperes. Dc power supply has on -off switch, indi- 
cator light, fuse, two dc terminals mounted on 
front panel. -Special Product Dept., Semiconductor 
Div., Westinghouse Electric Corp., Youngwood, Pa. 

STRETCH CABLE. Stretches 300% from re- 
laxed position, maintains complete conductivity. 

Outer cotering silicon rubber or extruded in pure 
rubber. -National Radio Co., Inc., Dept. F, 37 
Washington St., Melrose, Mass. 

JAB SAW, catalog No. 703. Steel back fits 
over blade, holds it in place. Blade may be re- 
moved by turning handle, or extended for tip 

flexibility. Broken hack saw blades can be used. 
Supplied with one 10 -inch blade, overall length 
101/2 in.- Mathias Klein & Sons, Inc., 7200 Mc- 
Cormick Rd., Chicago 45, Ill. 

POWER LINE CORD, model 1480 Safe -T- 
Kord. Provides fused protection for electronic 
work away from test bench. Consists of two nylon - 
insulated Safe -T- Klips, each with type AGX -5 

ampere fuse. Connected to fused clip is 6 -foot 
length of No. 18 SPT -1 black line cord with strain 
relief and molded plug. Fuse holder of clear 
Lexan for visual check on blown fuses. -Industrial 
Devices, Inc., Edgewater, N. J. 

INDICATOR SOLDERING IRON, Sentry 
model KC 1200B. Built -in light in handle gauges 
tip temperature and wattage, burns brightly on 50 
watts, dimly on 40 watts. Made of heat -stabilized 

90 

nylon, unbreakable. Self- adjusting spring socket 
holds tips in contact. -Electronic Ideas, Inc., Box 
137, Wyncote, Pa. 

ROUND PLUG -IN CASES. Variety of inter- 

nal structures, some have special mounts for 
transistors, Standard tube -base pin plugs range 
from 4 -prong octal through 14-pin relay on all 
models. Three models in 7- and 9 -pin miniature, 

and 14 -pin plug style have flared cans and crimp- 
ing tools for sealing onto plug.- Vector Electronic 
Co., Inc., 1100 Flower St., Glendale 1, Calif. 

MINIATURE SILICON RECTIFIERS, series 
10DB. Single -phase bridges measure 0.830 x 0.530 
x 0.215 -inch, provide up to 1.8 amp dc, 200 -1,000 

volts pry. Operation to 140 °C. Other circuit con- 
figurations available on special request.- Interna- 
tional Rectifier Corp., 233 Kansas St., El Segundo, 
Calif. 

STAMP -SIZED CAPSULAR RELAYS. Dua- 
Mite (right), dpdt, Quadra -Mite (left) 4-pdt. 

4 

! 

!' 

Hermetically sealed units have rated life of 200,000 
operations at low -level loads, 100,000 operations 
at rated loads. Rated to switch up to 1 ampere 
resistive load at 28 vdc or 115 vac. Inductive load 
capacity 0.25 amps at 28 vdc or 115 vac. Operate 
at ambient temperatures -65C - 125C.- General 
Electric Co., Schenectady, N. Y. 

VERTICAL OUTPUT TRANSFORMERS. 
Model A -4113, exact replacement for Magnavox 
320079 -1, -3, -4; model A-4111 for Magnavox 
320255, -1, -2, -3, -4; model A-4098 for West- 
inghouse 430V039H01. No physical or electrical 
changes necessary. -Merit Coll & Transformer 
Corp., Merit Plaza, Hollywood, Fla. 

TWIN DIODES, models S3AL5 and S6ALS, 
to replace 3AL5, 6AL5 and 12AL5. No filaments. 

-Workman Electronic Products, Inc., Box 5397, 
Sarasota, Fla. 

REPLACEMENT CONTROL ACCESSO- 
RIES. Fourteen new items in Fastatch II line for 
construction of push -pull controls. Model KR -8 

RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


And it and Fix it in the time! 
EASILY SOLVES "TOUGH DOGS "... INTERMITTENTS .... ANY TV TROUBLE 

MODEL TELEVISION ANALYST 1076 BLACK & WHITE AND COLOR 

By Easy Point -to -Point Signal Injection, You see the Trouble 
on the TV Screen and Correct it -Twice as Fast and Easy! 
Simplified technique stops lost hours never recovered on 
"tough dogs ", intermittents, and general TV trouble- 
shooting. This one instrument, with its complete, accurate 
diagnosis, enables any serviceman to cut servicing time in half ... service more TV sets in less time ... satisfy more custom- 
ers ... and make more money. 
With the Analyst, you inject your own TV signals at any time, 

w at any point, while you watch the generated test pattern on 
the picture tube of the television set itself. This makes it quick 
and easy to isolate, pinpoint, and correct TV trouble in any 
stage throughout the video, audio, r.f., i.f., sync and sweep sections 
of black & white and color television sets - including intermit - 
tents. 1Vo external scope or waveform interpretation is needed. 
Checks any and all circuits -solves any performance problem. 
Gives you today's most valuable instrument in TV servicing - 
proved by thousands of professional servicemen everywhere. 
Available on Budget Terms. As tow as $30.00 down. Net, $32995 

SIMPLIFIES COLOR TV SERVICING, TOO 

Enables you to troubleshoot and 
signal trace color circuits in color 
TV sets, or facilitate installation. 

Generates white dot, crosshatch 
and color bar patterns on the TV 
screen for color TV convergence 
adjustments. 

Generates full color rainbow dis- 
play and color bar pattern to test 
color sync circuits, check range 
of hue control, align color de- 
modulators. Demonstrates to 
customers correct color values: 

Time -Saving, Money -Making Instruments Used by Professional Servicemen Everywhere 

i . . 

Model 960 Transistor 
Radio Analyst 

Model 360 V O Matic 
Automatic VOM 

Model 375 Dynarnatic Model 700 Dyna -Quik Model 440 CRT 
Tube Tester Rejuvenator Tester Automatic VTYM 

See Your B &K Distributor 
or Write for Catalog AP21 -E 

B a K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1301 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 
teporl: Empire Expo-lets, 253 Broadway, New York 7, U.S.A. 
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NEW SAMS BOOKS 
rtsa 

Know Your VOM -VTVM 
by Joseph H. Risse. A new one -source 
guide explaining the operating principles 
and applications of the two most widely 
used test instruments. Each potential application 
for these instruments is thoroughly explained; 
shows how to perform the tests for most meaningful 
results. Fully illustrated. A most valuable reference 
book and an effective self -study guide. 128 
pages; 53. x 8y§ ". Order KVM -1, only SLqq 50 

TV Servicing Methods Guidebook 
by Robert Middleton. The outstanding authority on 
TV servicing presents an entirely new and different 
approach to efficient, rapid TV repairs. Special 
check charts, schematics, and unique step -by -step 
procedures are presented in place of the usual study 
text. An unusual "self -chek" system shows you how 
to utilize one section of a receiver to test another. 
Every progressive TV technician will want to own 
this practical book. 160 pages; 5' x 8W. 
Order TSG -1, only 

$ 

ABC's of Modern Radio 
by Walter G. Salm. Anyone can easily understand 
this explanation of the basic principles of radio 
transmission and reception. Simplified block dia- 
grams take you along the entire path of the radio 
wave, from its origin at the station to its reception 
in the home. Elements of an AM radio are analyzed 
to fully explain the operation of the entire receiver. 
Covers FM transmission and reception, and the 
differences between AM and FM and Stereo broad- 
casting. An ideal introduction to all the facts 
about modern radio. 128 pages, 5% x 8% ". 
Order ARS -1, only s,l 

1 

Outboard Motor Service Manual 
New second edition of this popular manual 
now covers more than 900 models in over 20 
popular makes, from tiny trollers to 100 - 
horsepower giants. Provides step -by -step serv- 
ice procedure and tuneup data for each 
model. Includes sections on lubrication, igni- 
tion, carburetion, power heads, lower units, 
and electrical systems for each model. Special 
section on fundamentals explains operating 
theory simply and understandably. Over 725 
illustrations. 320 pages; t x 11 ". 
Order OUM -2, only 

$495 

Hi -Fi Projects for the Hobbyist 
by Leonard Feldman. Here's the book that tells you 
how to improve your present hi -fi or stereo system at minimum cost. Shows you how to construct val- 
uable attachments and improvements for your 
equipment (record player, tape recorder, FM tuner, etc.). No prior knowledge or special skill required - 
you get easy -to -follow instructions, clear schematic 
diagrams, and photos. Easy -to -build projects in- 
clude: Rumble filter; noise filter (to reduce record 
scratch); hi -gain antenna (for better FM stereo 
reception); transistorized microphone preamp (for 
improved tape recordings), etc. Also shows you how 
to check out system without costly test in- 2r struments. 128 p.; 5 % x 8 W. Order HFF -1, only fL' 

Science Projects in Electronics 
by Edward M. Noll. Learn the basic principles of 
electronics by actually building fascinating projects. 
Simplified text and clear illustrations for each of the numerous projects demonstrates basic principles 
and leads to an understanding of modern electronics 
systems. You begin with a demonstration of how to 
use the VOM (volt- ohm -milliameter), and progress 
to more advanced projects. Ideal for self- instruction 
or for use as a science class project guide. 128 ;,l9S 
p.; 53 x 8 W. Order SPJ -1, only LLw 

ABC's of Boolean Algebra 
by Allan Lytel. Now -a sound introduction to the 
special language of computers -all the phases of 
Boolean algebra presented in an easily understand- 
able way. Clearly explains the intricacies of the mathematical logic which forms the basis for all digital systems and their operation. The text is 
down -to- earth, supported by profuse illustrations. 
An important book for students, experimenters, 
technicians, and engineers. 96 pages; 5t%t x 

$195 8 ,V ". Order BAB -1, only 

HOWARD W. SAMS & CO., INC. 
a Order from your Sams Distributor today, or mail 

to Howard W. Sams & Co., Inc., Dept. J -23, 
4300 W. 62nd Street, Indianapolis 6, Ind. 
Send me the following books: 

KVM -1 ARS -1 HFF -1 MB -1 
TSG -1 OUM -2 SFJ -1 

E enclosed. Send FREE Booklist 

Name 

Address 

City Zone State 
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 

IV 
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push -putt line switch; universal push -pull, snap -in 
shaft; twelve exact replacement push -pull shafts 
in various sizes for use with KR- 8.- Centralab, 
900 E. Keefe Ave., Milwaukee 1, Wis. 

REPLACEMENT YOKES. Part No. DY -54A 
replaces 7 Philco yokes in 5 chassis and 32 mod- 
els; DF -564 replaces 4 Zenith yokes in 7 r hassis 

and 58 models; DY -51A replaces 2 Packard Bell 
part numbers in 21 chassis and 45 models. - 
Stancor Electronics, Inc., 3501 Addison St., Chi- 
cago 18, III. 

UHF TV TUNER, model 100 -V (illus.) with 
6:1 planetary ball reduction drive attached; model 
100 with direct drive shaft. Oscillator tube 6CW4 
nuvistor. Nose figure 12 db, i.f. rejection 60 db, 
image rejection 35 db. Filament current drain 120 

ma, plate power consumption 5 ma at 80 volts. 
Available to TV and uhf instrumentation mfr's. - 
Gavin Instruments, Inc., Depot Square & Division 
St., Somerville, N. J. 

SELECTIVE CALLER, Priva -Com, model 

HA -100. Dual -tone signaling device cuts out un- 
wanted signals. Tone sounds, signal light goes 
on, receiver is automatically activated; light stays 
on until manually set. Can transmit 6 different 

combinations of dual tone frequencies. Complete 
with bracket for mounting to transceiver.- Lafay- 
ette Radio Electronics Corp., 111 Jericho Turn- 
pike, Syosset, N. Y. 

STEREO PREAMP /POWER AMPLIFIER, 
model SCA -35. Kit or factory -assembled. 171/2 
watts continuous power per channel, frequency 
range 20- 20.000 cycles. 1HFM music power rating 

45 watts. Factory- assembled or kit with pre - 
assembled etched circuits. -Dynaco, Inc., 3912 
Powelton Ave., Philadelphia 4, Pa. 

STEREO AMPLIFIER KIT, model K -1000 
Stratakit. Major components pre- mounted on 
steel chassis, wires precut for every stage. IHFM 
music power rating 75 watts per channel; rms 

ice 
CASH FOR YOU- 

Electric APPLIANCES 
Learn at Home $3 to $5 an Hour 

Spare Time, Full Time Be Your Own Boss 

FREE BOOK tells 
about profitable busi- 

ness you can run -right 
at home. Repair Elec- 
tric Appliances using 
simple tools. Pays $3 -$5 
an hour ! 

CASH IN ON THIS BIG 
BOOM 

400 MILLION Appliances 
are in American homes 
right now. People need 
them fixed. You make good 
money doing it. In your 
basement, garage, even your 
kitchen. 

QUICK WAY TO GET 
STARTED 

For less than 200 a day, 
our easy instruction- backed 
by 45 years of success in 
home -training -Prepares you 
for top earnings. Earl Reid 
of Thompson, Ohio, says: 
"Made $510 in one month 
spare time." At no extra 
charge You get Appliance 
Tester, too. Finds trouble - 
spots, checks your work. 

Get your FREE Book and 
FREE Sample Lesson! Mall 
coupon below, letter or post- 
card, now. 

NATIONAL RADIO INSTITUTE, Appliance Div. 
Dept. F13, Washington 16, D. C. 
Send Free Book, Free Appliance Repair Course 
Lesson. Am interested in: 

Spare Time Earnings My Own Business 
Better Job 

Name 
Address 
City Zone State 

Accredited Member National Home Study Council _J 

YOUR 

COMMUNITY 

... is a better place 

for you 

and your family 

because you give 

the United Way 
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power rating 65 watts per channel. Harmonic 
distortion at rated output 0.25 %; IM distortion 
0.4 %. Frequency response 20- 20,000 cycles ± 0.5 
db; 8 cycles to 48 kc; ±1.0 db. Sensitivity 0.5 volts. - Fisher Radio Corp., 21 -21 44th Dr., Long Island 
City 1, N. Y. 

DYNAMIC MICROPHONE, model DM -166. 
Frequency response 35- 22,000 cycles ±5 db. 
Built -in matching transformer to match any high- 

impedance input. Professional wind screen, two 
five -foot cords for standard phone jack or mini - 
jack. Freeman Elctronics Corp., 729 N. Highland 
Ave., Los Angeles 38, Calif. 

5- SPEAKER, 4 -WAY SYSTEM, model TF-4. 
Bookshelf size 16 in. high, 251/2 in. wide, 81/2 in. 
deep. Speakers: high- compliance Flexair woofer 
with Syntox -6 ceramic magnet; 8 -in. mid -range; 
two 31/2 -in. tweeter units; E -10 Sonodome ultra - 
tweeter. Frequency range 25 cycles to beyond 

audibility. Crossovers 600, 4,000 9,000 cycles. 
Speaker power rating 25 watts. Impedance 8 ohms. 
Hi -fi balance control. -Jensen Mfg. Co., 6601 S. 
Laramie Ave., Chicago 38, III. 

MULTI -IMPEDANCE REPLACEMENT 
SPEAKERS. Multiple- winding voice coils match 
any single speaker to audio output impedance of 
10, 20 or 40 ohms. Solderless impedance changing 
system. Speakers available in standard 4 x 10, 

5 x 7, 6 x 9 inches, shallow. Withstand ambient 
temperatures to 105 °C. Aluminum voice coil, 
extra -heavy windings. - Oaktron Industries, Dept. 
11, Monroe, Wis. 

TAPE CARTRIDGE KIT, model TA-48 
(illus). All mechanical parts and materials to make 

tape cartridge for standard recorders. -Olson 
Electronics, Inc., 260 S. Forge St., Akron 8, Ohio. 

BULK TAPE ERASER, Magneraser Senior. 
Model 300A for 100 -130 v, 50/60 cycles; model 
300B for 200-240 v, 50/60 cycles. Erases audio, 
computer, telemeter, machine -control tapes plus 8, 
16 and 35 mm sound stripes in one revolution. 
Single spindle position accommodates 3, 5, 7 and 

SEPTEMBER, 1963 

101/2-in. reels without spindle shifting. Erases / 
and 1/2-in. wide tapes as well as 16 and 35 mm 
magnetic sound film tracks. Automatic on -off 
rocker switch.- Amplifier Corp. of America, 398 
Broadway, New York 13, N. Y. 

STAND -UP TAPE RECORDER, model 600. 
Three -speed hi -fi stereo recorder offers any com- 
bination of 4- and 2 -track stereo and /or monaural 
record and playback, sound -with- sound, sound -on- 
sound. Built -in power amplifiers, extended -range 

stereo speakers. Amplifiers drive up to ten ex- 
ternal speakers from stereophone jacks. Transis- 
torized power supply, automatic shut -off, 5 
stereophone jacks, hysteresis- synchronous motor, 
cathode follower preamp outputs, stereo -multiplex 
recording, dual professional illuminated VU 
meters, professional tension arm, panel switch for 
110 or 220 volts. Wow and flutter .15% at 71/2 

Tarzian offers 

FAST, DEPENDABLE 

TUNER REPAIR 

SERVICE (MAKES) 

Prices effective January 1, 1963 

It just makes sense that a manufacturer of tuners should 
be better -qualified, better- equipped to offer the most de- 
pendable tuner repair and overhaul service. 

Sarkes Tarzian, Inc. pioneer in the tuner business, 
maintains two complete, well- equipped Factory Service 
Centers -assisted by Engineering personnel -and staffed 
by specialized technicians who handle ONLY tuner re- 
pairs on ALL makes and models. 

Tarzian -made tuners received one day will be repaired 
and shipped out the next. Allow a little more time for 
service on other than Tarzian -made tuners. 

Tarzian offers a 12 -month guarantee against defective 
workmanship and parts failure due to normal usage. And, 
compare our cost of $9.50 and $15 for UV combinations. 
There is absolutely no additional, hidden charge, for ANY 
parts except tubes. You pay shipping costs. Replacements 
on tuners beyond practical repair are available at low cost. 

® Tarzian -made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 

give TV make, chassis and Model number. All tuners 
repaired on approved, open accounts. Check with your 
local distributor for Sarkes Tarzian replacement tuners, 
replacement parts, or repair service. 

TARZIAN, INC. 
Bloomington, Indiana 

MANUFACTURERS OF TUNERS ... SEMICONDUCTORS ... AIR 
TRIMMERS ... FM RADIOS ... AM /FM RADIOS ...AUDIO TAPE... 
BROADCAST EQUIPMENT 

ONLY 

s950 

'PALL PMS 
(except tubes) 

and LABQR 

24 -HOUR SERVICE 

1 -YEAR WARRANTY 

WO SERVICE CENTERS 
O SERVE YOU BETTER 

See your distributor, or use the 
address nearest you for fast fac- 
tory repair service 

537 South Walnut St. 

Bloomington, Indiana 

Tel: 332 -6055 

10654 Magnolia Blvd. 

North Hollywood, Calif. 
Tel: 769 -2720 
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lice to 

e new 

field of Nuclear 
Instrumentation 

CREI can help you 

make this profitable move 

Industrial use of nuclear energy is 

creating new careers, right in your own 
field of electronics. Men are needed to 
design, build, operate and maintain 
electronic instrumentation for practical 
application of nuclear energy. You can 
earn more money -with your present 
employer or with another company -if 
you supplement your electronics ex- 

perience with specialized knowledge of 
the nuclear field. 

OUR FREE BOOK tells you how you 

can do it -in your spare time -through 
CREI's unique Home Study Program 
in Nuclear Engineering Technology. 
For your copy, mail 

CREI, Dept. 1409 -A1 

3224 Sixteenth St., 
N. W., Washington 
10, D. C. 

FREE BOOK 

CREI 
CREI ATOMICS 

A Div. of The Capitol Radio 
Engineering Institute, Dept. 
1409 -Al, 3224 Sixteenth St., 
N. W., Washington 10, D. C. 

Please send me FREE BOOK describing the CREI Home 
Study Program in,Nuclear Engineering Technology. I 

have a technical background and a high school education. 

Name Age_ 
Address 

City Zone State 
A -61 
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ips, three -digit tape index, optional power cord. - 
Freeman Electronics, 729 N. Highland Ave., Los 
Angeles 38. Calif. 

PORTABLE TAPE RECORDER, model 
801 -A. Transistorized, battery -powered. Speeds 33/4, 
17 /e ips. Push -button controls, 5 -inch reel capacity, 
self- storing mike with start /stop remote control. 50- 
hour continuous operation on 6 standard flashlight 
batteries. Battery and VU level indicator, variable 
back -space control to permit corrections while dic- 

tating, pause control. Response 90 -9,500 cycles at 
33/4 ips -Sony Corp. of America, 580 Fifth Ave., 
New York 36, N. Y. 

TAPE SPLICER, Adjusta -Cut. For mono, 2- 
or 4 -track recordings. Surgical steel blade mounted 
in movable rotating section may be set for 90° 

ca 

or 40° cutting angle. Sold in editing kit contain- 
ing splicer, refill pack of Quick Splice Tape, cue- 
ing pencil.- Hudson Photographic Industries, Inc., 
Irvington -on- Hudson, N. Y. 

PORTABLE INDICATING INSTRUMENTS. 
Series P- 151, 6 -inch, 100° -arc scale; series P -161, 
11.2 -inch, 240 ° -arc scale. Ac /dc units feature 
taut -band suspension to eliminate jewels and piv- 
ots. Accuracy 0.5%. Available as ac /dc milliam- 

meters, ammeters, voltmeters, dc microammeters 
and millivoltmeters, rectifier -type voltmeters. Over- 
load capacity 35 -150 times full scale, terminals to 
case withstand 5,000 volts rms.- Westinghouse 
Scientific Equipment Dept., PO Box 868, Pitts- 
burgh 30, Pa. 

TRANSISTORIZED KILOVOLTMETER, 
model 50. 0- 5kv /10kv /50kv, 100 kv dc, 60 -cycle 
ac ranges. 6 -inch precision mirror scale meter. 
Compensator automatically provides for voltage 

coefficient correction of multiplier resistors. Spike 
bypass circuitry makes it insensitive to overloads 
to 100 %. -Kalpa Scientific Labs, Inc., PO Box 
172, Flemington, N. J. 

MINIATURE MULTITESTER, VOM -22. Sen- 
sitivity 20.000 ohms /v dc, 15,500 ohms /v ac. 18 
measurement ranges. Thumb -operated ohms ad- 
just, external zero adjust and detachable leads. 
Accuracy within _3q for dc ranges, ±5% for 
ac ranges, +3% of linear scale for resistance 

ranges. Full -wave bridge rectifier, knife -edge 
pointer, pointer scale enclosed by clear plastic. - 
International Instruments, Inc., 88 Marsh Hill Rd., 
Orange, Conn. 

TESTMASTER KIT, model TM -53. Includes 
mfr's RS -3 snap- around volt- amp- ohmmeter with 
voltage ranges 0- 150/300/600 vac; current ranges 

0- 5/15/40/100/300 amps ac; resistance range with 
mid -scale reading 25 ohms. PSA -1 phase sequence 
adaptor, A -45L energizer. -Amprobe Instrument 
Corp., 630 Merrick Rd., Lynbrook, N. Y. 

IN- CIRCUIT TRANSISTOR TESTER, model 
4. Portable instrument balances resistances down 
to 20 ohms for evaluating low, medium and high - 
power transistors and diodes. Measures saturation 
voltage and forward resistance in circuit with 5% 

accuracy at 5, 50 or 500 milliamperes by two -step 
sequence. Measures dc current gain and leakage 
out -of- circuit with 3% accuracy. -Test Equipment 
Corp. P.O. Box 22042, Houston 27, Tex. 

METRO SERVO /MECHANISM, model EV -2. 
Visual aid demonstrates phenomena in electronics, 
chemistry, physics on 36 x 44 -inch meter scale. 
To operate, input terminals are connected to meter 
movement terminals of most vtvm's, VOM's or in- 
circuit meters used for measurement. 7 -foot chart 
has three scales -one to match mfr's IM -11 and 

V -7A vtvm's, 0 -50 linear scale for use with any 
meter, zero -null arc for zero -center readings. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


FREE: 
LAFaYETTE EQ ó ó 19a, 

TA 4 
ELECTRONICS OG 

j1D,NEÍOE OOR 431d MR ' 640 

BR) 19 64 
apo1- CASAlOGN0.640 

` 
1NDEx PPCE 415 

ELECTRONICS 
422 

GIANT- 

SIZE 
A ' 

PAGES 

P1111t 
C\CCI11,011C51v 

f.0 in 

N r 111 NnceeT4levlu 
scnsott 

ION>< N li^nu W¡.y SNq 

, NEW VON0.. NV 
SA2[ fe<CM^`PO)E M 11)UMS.iP1w1r.w1 

AMACA, 
NV iW Nnw^ 10^luASM 9IDPM. 

MUS Nl 11. 
16-1f.1000F1 ^1MP'`!A 1 \h1Ni1E10.N1 

-^qiSVM NfWlM N1 
1)9M )N511\ 

C11u JN.. r 
' Np11CK MPSS A..an.R NAN~ ASV ar 

511R1 )4lfntnl).1M1 n 1H IP 1. 

90.1ON. 
MASS 

LAW cw+.M pN)alASVM 
lnA1N OP^ 

MORE CATALOG- 
the biggest in our 43 -year history; 
422 giant -size illustrated pages. 

MORE SELECT /ON- it's at Lafayette. 
if it's in hi -fi or electronics, 

MORE SERVICE- 
more and more orders 
fully processed in 24 hours. 

MORE BUYING POWER- 
choose from Lafayette's three 
Easy -Pay credit plans. 

43 YEARS Of DEPENDABLE SERVICE AT 
LAFAYETTE'S TRADITIONALLY LOW PRICES 

10 CONVENIENT LOCATIONS 

SYOSSET, N. Y. 111 Jericho Turnpike. 
(2 Blocks West of So. Oyster Bay Rd.) 

Mail Order and Long Island Sales Center. 

JAMAICA 33, N. Y. 165 -08 Liberty Avenue 
(Off Merrick Rd.) 

NEW YORK 13, N. Y. 100 6th Avenue 
(Just North of Canal St.) 

SCARSDALE, N.Y. 691 Central (Park) Avenue 
(1/2 Mile North of Ardsley Rd.) 

BRONX 58, N. Y. 542 E. Fordham Road 

NEWARK 2, N. J. 24 Central Avenue 

PLAINFIELD, N. J. 139 W. 2nd Street 

PARAMUS, N. J. 182 Route 17 

(1 Mile North of Garden State Plaza) 

BOSTON 10, MASS. 110 Federal Street 

NATICK, MASS. 1400 Worcester Street 
Rt. 9 (Opposite Shopper's World) 

1 

To A Friend 

000.1.111" 
1964 Lafayette Catalog 
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Mail this card 
for your FREE 
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FRE, 
LAFAYETTE 422 -Pg. 

1964 CATALOG! 

SILAFAYETTE . 
ELECTRONICS 1964 

?` _IF 

i - $ :*:3.. tiAS.. 

"World's Hi -Fi & Electronics Shopping Center" 

LAFAYETTE 
GIVES YOU MORE IN 

MORE TAPE RECORDERS 
From miniature portable recorders to 
complete tape decks ... for fun at home 
to professional use, you'll find just the 
recorder you need at a popular Lafayette 
price. 

LAFAYETTE PROFESSIONAL -TYPE 
4 -TRACK STEREO RECORDER 

A complete recording studio in one case! 
Record 4 -track stereo and monaural, 
plays 4 and 2 -track stereo and 4 -track 
monaural. Two matched stereo speakers. 
With 2 mikes, output cables, 7" take -up 
reel, 1200 ft. reel of tape. 169ss 

MORE CITIZENS BAND .. . 

RK155WX 

HE -100L Lafayette offers -more transceivers, more Walkie -Talk' 
and more accessories than ever before. 

3995 LAFAYETTE 12- TRANSISTOR 
C.B. WALKIE- TALKIE 

The walkie- talkie with more new features -variable 
2 -for- noise squelch, separate microphone and speaker, push - 
78.88 pull audio output. 12- transistors, diode, thermistor. Avail- 

able with optional plug -in 117V power pack. With 
carrying case, batteries, earphone, crystals. 

LAFAYETTE 

SYSTEM PRICE 

1295° 
with FREE 

Accessories 
LS-225WXM 

f 
F.ì 

_..v- ` 

MORE STEREO HI -FI... 
You'll find a complete selection of 
stereo hi -fi equipment at Lafayette. 
All famous brands plus Lafayette's 
own top -rated components. 

LAFAYETTE 24 -WATT STEREO HI -F1 PHONO SYSTEM 
Outstanding Performance At A Budget Price 

MATCHED COMPONENTS 
Garrard Autoslim 4 -Speed Automatic Changer 
Lafayette LA -224 24 -Watt Stereo Amplifier 
Wood Base for Changer. 
Empire 880 Diamond Needle Stereo Cartridge 
2 Lafayette SK -124 2 -Way Speaker Systems. 

FREE with purchase of this system- record cleaning kit, 
stylus pressure gauge, all necessary hook -up wire and cable. 

MORE HAM GEAR .. . 
semi-kit Amateurs everywhere make Lafayette 
KT -320 their headquarters for all their gear ... 

6495 from receivers and transmitters to the 
smallest accessory. 

LAFAYETTE PROFESSIONAL -QUALITY 8 -TUBE 
AMATEUR COMMUNICATIONS RECEIVER 

4 -band coverage- designed for today's crowded amateur 
bands. Outstanding bandspread, selectivity and sensitivity 
with built -in Q- multiplier and edgewise S- meter. 

C1C"'" á 79 95 
HE3oWX 

MORE THAN EVER BEFORE ... 
More Radios More Test Equipment More Tools 

More TV and Radio Tubes, Parts, Accessories 
More Cameras More Optics 

More P.A. Equipment More Books 
NO MONEY DOWN ... UP TO 24 MONTHS TO PAY 
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Servo-mechanism pointer adjusts to any scale on 
chart. Controls include zero adjust, 10 -turn cali- 
bration control, damping control. -Heath Co., Ben- 
ton Harbor, Mich. 

WORK POSITIONER EQUIPMENT. Hold 
chassis up to 150 lbs, interchangeable with mfr's 

chassis. Tests all receiving tubes including novars, 
nuvistors, 10-pin types, compactrons and magno- 
vals. Grid circuit tests check grid emission, leak- 
age and shorts. Tube merit test checks cathode 
emission. Heater current test uses heater resistance 
to show cold operation or improper voltage dis- 

previous line. 23 pieces combine to make 200 dif- 
ferent configurations.- Hunter Tools, 9851 Albur- 
tis Ave., Santa Fe Springs, Calif. 

OCTAVE BAND ANALYZER, model 2112. 
Gives 1/3- and 1/1- octave band analysis. 1/3- 
octave accurate to ±0.5 db throughout frequency 
range 22- 45.000 cycles. Measures rms, absolute 

tribution. -Seco Electronics, Inc., Dept. 164, 1201 
S. Clover Dr., Minneapolis 20, Minn. 

TUBE BRIGHTENER, Tu- Brite. For any TV 
picture tube. regardless of filament' voltage. Model 
C -202 (illus.) for duodecal base; model C -212, 

average or instantaneous peak value of input sig- 
nal -B & K Instruments. Inc., 3044 W. 106 St.. 
Cleveland 11, Ohio. 

TUBE TESTER, model 98. Replaceable socket 

110° button base; model C -222, 110° shell base. - 
Perma -Power Co., 5740 North Tripp Ave., Chi- 
cago 46, III. 

PORTABLE INSTRUMENT CASE, Transi - 
case. Foam rubber lined lid protects controls 
mounted on reinforced panel. Lid attached to 
body by two slide -off hinges. All aluminum. 

All specifications from manufacturers' data. 

AUTOTEXT 
AUTOTEXT 
AUTOTEXT 

read about it on page 69 

RCA's 
new 
easy way 
to learn 
ELECTRONICS 
at home 

RCA INSTITUTES, INC. 

SEPTEMBER, 1 9 6 3 

The Most Trusted Name in Electronics 

available in five sizes. -Bud Radio, Inc., 2118 E. 
55 St., Cleveland 3, Ohio. 

3-INCH OSCILLOSCOPE, model 430. Verti- 
cal amplifier: flat from 2 cycles to 500 kilocycles. 
Sensitivity 25 my /cm; cathode follower input; fine 
attenuator plus 2- position lo-hi frequency- compen- 
sated coarse attenuator. Horizontal amplifier: flat 
from 2 cycles to 300 kilocycles. Sensitivity .25v 

rms /cm; cathode follower input with tine attenu- 
ator in output. Sweep circuit: Recurrent sweeps 
10 cycles -100 kc in 4 overlapping ranges, external 
or internal synchronization; synchronization is 
fully automatic on all ranges; full retrace blank - 
ing.-EICO Electronic Instrument Co., Inc., 33 -00 
Northern Blvd., Long Island City 1. N.Y. cNn 

See the new 

RADIO- ELECTRONICS 
MARKET CENTER 

on Page 111 

New 1964 
Catalog" 

11 

BARRY'S 
*GREENSHEET 

VALUES 
ARE OUT OF 

THIS WORLD ... 

* A complete catalog of specialized in- 
dustrial Electronic TUBES and COM- 
PONENTS . . . featuring Barry Elec -s 
tronics savings to Industry, Servicemen 
and Experimenters. 
We'll also purchase your equipment and unused tubes. 
send details: 

512 BROADWAY 
New York 12, 

NEW YORK : 
BARRY 
ELECTRONICS s 

12 YEARS OF BUYERS'CONFIDENCE 

CORPORATION 
WAlker 

CODE AREA CODE 212 
TWX: 571 -0484 

Please send me a copy of the new 1964 *Greensheet 
and add my name to your mailing list. 
(RE9) 

Name Title 
Company 

Address 

City State 
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NeW 
emiconductors 

and ubes TE liE VIS 
COLOR TV- 

RADIO- ELECTRONICS 
Coyne -and only Coyne -can 
give you this modern, TV 
Home Training. Easy to fol- 
low 2150 photos and diagrams 
covering Radios -TV Color, 
UHF, Transistors. iNe also 
show you how to start making 
moneywhile learning, right at 
home. Get your basic training 
at home, then make a flash fin- 
ish with 2 weeks of actual shop 
work in Chicago under direc- 
tion of same instructors who 
guide our resident students. 
LOW COST -Easy to Pay 
Y o doh,' pay for costly 
"put together kits. Small 
monthly payments and low, 
low cost make it easy for 
everyone to train. Free em- 
ployment service for grad - 
uates-or we show you how 
to start your own service 
business on a "shoe- 
string." Send name today 
for complete facts and valu- 
able book on Television. 
No salesman will call. Everything mailed free, 
postpaid. 

Coyne Electrical School 
Clnstitution Not for 

Educational t Profit 
1501 W. Congress Parkway 

Dept. 63415, CHICAGO 7, ILL. 

FREE 
of Extra Charge 

to Graduates 
TWO WEEKS 
Shop Training in Chicago 
No increase in home train- 
ing cost, but the day you 
graduate you will be en- 
titled to two full weeks of 
personal instruction on ac- 
tual projects in the great 
Shop -Labs of Coyne in Chi- 
cago- without one cent of 
extra tuition whatsoever. 

FREE Just Send Name 
No charge. No obligation. 
No salesman will bother 
you. Just send name for 
free copy of big 24 page 
book on quickest, lowest 
cost way to train for top 
pay job 
or busi- 
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a detailed applications report with cir- 
cuitry and construction data. Write on 
company letterhead to Amperex Elec- 
tronic Corp., Semiconductor and Re- 
ceiving Tube Division, 230 Duffy Ave., 
Hicksville, Long Island, N. Y. 

E2A16B "PlP:X" 
Here is a cathode ray tube with a 

flat, square fiber -optic face designed for 
flying -spot scanning of 35 mm slides. 
Since the slide can be placed directly 
against the tube face, there is no need 

17 -3/4" 
OVERALL 7-PIN / 

DUODECAL 
BASE 

I.6 5" SO MIN 
SCREEN AREA 

I -7/16" DIA 

n" 

ANODE 

40 GI 

E2AI6B H 

G2 

for a complex optical system. This of- 
fers a better signal -to -noise ratio. 

In the fiber -optic face plate, there 
are millions of 6- to 8- micron "pipes" 
which carry the light from the phos- 
phor to the film plane with little loss 
of energy and no spreading. 

The E2A 16B, made by Litton In- 
dustries, uses a special very- short -per- 
sistence ultraviolet phosphor, though 
other phosphors are available. Its maxi- 
mum anode voltage rating is 40 kv, 
and it uses magnetic focusing and 
deflection. 

0A3 -A, 0C3 -A, 0D3 -A 
The numbers look familiar -and so 

are the tubes. Take off the A suffix and 
you have the long -known line of gas 
voltage regulator tubes dating back to 
the prewar period. 

If you needed any reassurance 
about the value of these tubes, you have 
it. Here they are again with their octal 
bases but with T9 glass envelopes in- 
stead of the old bulky ST12's (see 
diagram) . 

SEPTEMBER, 1963 

The RCA technical bulletin de- 
scribes them as "recommended for 
new- equipment design" and "unilaterally 
interchangeable" with the older types. 
Where clamps are used, though, some 
changes may be necessary because of 
the smaller bulb. 

0A3A, 0C3Á, OD3A 

Nominal rated voltages are: 

JPR 

0A3 -A 75 
0C3 -A 105 
OD3 -A 150 

Maximum current is 40 ma for all three 
types. 

Philco " Voltacap" 
Here is a new semiconductor volt- 

age- variable capacitor for tuned filters, 
afc circuits, frequency modulation and 
multiplication, receiver tuning, etc. 

Typical of the line of Voltacaps is 
the V -2853, which has a capacitance of 
47 pf at 8 volts bias and a Q of 100 at 
50 mc. Other types are available, rated 
at 115 volts maximum, with capaci- 
tances of 150 and 250 pf. Philco expects 
to produce a 500 -pf device soon. 

SC -3561 
Doubtless you've heard of dual - 

trace scope CRT's; but three at once? 
The Sylvania SC -3561 is an electrostatic 
focus and deflection CRT capable of dis- 
playing three independent traces simul- 
taneously with almost no interaction. 

All deflection connections are 
brought out through the neck wall di- 
rectly. There is even an astigmatism 
control electrode, to improve sharpness 

waegaM 
YAGI COUPLERS 

The new 

low -cost way to 

tailor -make your 

own special 

antenna system 

using a single 

down -lead! NO ROTOR 
NEEDED! 

No interaction. No loss. Couple 2 or more 
cut- channel yagis to each other, or couple 
cut -channel yagi(s) with any other VHF broadband or all -channel antenna. Elimi- 
nates "mixing networks ", rotors, switches. 
Convenient, automatic. Write for Fact- - Finder #231. 

WINEGARD COMPANY 
3013 -9 Scoffer Blvd., Burlington, Iowa 

over the whole screen. Deflection fac- 
tors (voltages required for so- and -so 
many inches deflection) for the separate 
sections are held within 11 %. END 

' Multicore Sales Corp. Port Washington, N.Y 

For information, write Deportment MM -383 
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new! easy! 

AUTQTEXT® 

IS THE FASTEST 
WAY TO LEARN 
electronics at home 

SEE RCA INSTITUTE'S AD ON PAGE 69 

The Most Trusted Name in Electronics 

AMAZING OFFER 
RADIO & TV SERVICE DATA 

Your best, complete source for all 
needed RADIO and TV diagrams and 
helpful servicing data. Most amazing 
values. Only $2.50 and $3 per giant 
volume. Cover all important makes, 
models of all periods. Use this en- 
tire ad as your no -risk order form. 

r - - - -NO -RISK ORDER COUPON - ---r 
TELEVISION SERVICE MANUALS 

Supreme TV manuals are best for faster, easier TV 
repairs. Lowest priced. Factory data on practically all 
sets. Complete circuits, all needed alignment facts, 
wiring board views, waveforms, voltages, production 
changes, and double -page schematics. Only $3 per 
large annual manual. Check volumes wanted, send 
entire advertisement as your order form. 

New 1963 Television Servicing Manual. only $3. 
Additional 1962 TV, $3. Early 1962 TV. $3. 
1961 TV Manual. $3. 1960 TV Manual, $3. 
Additional 1959 TV, $3. Early 1959 TV, $3. 
1958 TV Manual, 53. Additional 1957 TV, $3. 
Early 1957 Television, $3. 1956 TV Manual. $3. 
Additional 1955 TV, $3. Early 1955 TV, $3. 
1954 TV, $3. 1953 TV, $3. 1952 TV, S3. 
1951 TV, $3. r Master Index to all Manuals, 25e 

RADIO DIAGRAM MANUALS 
Here are low -priced radio manuals that simplify 

repairing. Cover everything from most recent 1963 
radios to pre -war old -timers; home radios. stereo. 
combinations, transistor portables, 
FM, and auto sets. Large sche- 
matics, all needed alignment facts, 
printed boards, voltages, dial 
stringing, hints. Volumes are big, 
81 a 11 ", about 190 pages, each. 

50 

1963, 1962, 1961, 1960, 1959. E 1958. 
1957, 1956, 1955, 1954, 1953, 1952, 
1951, 1950, 1949, 1948. 1947, 1946, 
1942, 1941, 1940, 1926 -38. EACH, $2.50 

SUPREME PUBLICATIONS 
1760 Balsam Road, Highland Park, ILL. 

Rush today TV and Radio manuals checked in 
no -risk order term of this ad. Send postpaid, I am 
enclosing full price. You guarantee my complete 
-atisfaction or my money back. 

Name 

Address 

City State 
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STOI'! 
WRECKING YOUR TV... 
Inrush surge currents at 'Turn -On' destroy more 
TUBES, RECTIFIERS, and CAPACITORS than all 
other causes. . 

EFFECTIVE, AUTOMATIC REDUCTION of the 
punishing inrush currents is immediately pro- 
vided by the ... 

WUERTH SURGISTOr 

117 V. 
AC-DC 

Watts Wuerth Workman G-C List 
Range No. No. No. Price 

100 -275 4100 -2 SR-1 25-894R 1.95 
250 -400 
300 -500 

8050 -4 
8035 -5 

SR-2 
SR-3 

25-898R 2.95 
3.30 

Use SURGISTORS with your TV, Hi -Fi, Film 
Projector, or any device requiring inrush surge 
current protection. SEE your distributor or 
dealer TODAY. Or, send order direct to us for 
prompt action. 

WUERTH PRODUCTS CORP. 
1931 Moffett St. Hollywood, Florida 

technicians' 

Setnapping In St. Louis 
St. Louis, Mo. -There are a few 

TV service companies in St. Louis that 
fill the qualifications of "setnappers," 
reports Richard Dreyer, Trade Practice 
Consultant of the Better Business Bu- 
reau of Greater St. Louis, Inc. 

Setnapping is the practice of run- 
ning up repair bills several times the 
original estimate and then refusing to 
return the set until charges (which 
amount to ransoms) have been paid. If 
the customer says he did not authorize 
the work, the company replies that there 
must have been some misunderstanding, 
but the charges will have to be paid 
because the work has been done. 

Dreyer points out that tactics like 
this degrade the reputation of the serv- 
ice industry as a whole. He notes that 
Los Angeles is considering a bill to end 
setnapping. The proposed regulation 
provides that a service outfit shall not 
keep a set or have a lien on it when the 
total repair charges exceed the estimate 
or a written revision of the estimate 
signed by the set owner. 

A bill like that, says Dreyer, may 
come up in Missouri if voluntary self - 
regulation fails. 

NATESA Expands 
Chicago -The National Alliance of 

Television and Electronic Service As- 
sociations (NATESA) has announced 
membership expansion into the West 
and Latin America. 

NATESA reports that the Elec- 
tronic Service Association of Butte, 
Mont. (see Technicians' News, August 
1963, page 87); the Television and Radio 
Electronic Institute of Washington; and 
the American Television Association of 
El Paso, Texas, have affiliated with it. 

NATESA also accepted the mem- 
bership of Reparadora Electronica of 
Guatemala. 

G -E Cuts Tube Prices 
General Electric Company has cut 

suggested list prices on 143 types of 
replacement TV -set tubes. 

The reduction amounts to about 
25% for most tubes, from the previous 
price sheet published in February. Dis- 
tributor costs remain the same. Included 
are 102 types of replacement picture 
tubes and 41 compactrons. Color pic- 
ture tubes are also reduced. Prices on 

RADIO -ELECTRONICS 
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RAD TEL' s 
Your Cho.ce: lB3hI50C5 

i 

i 

TAKE ONE 
OF THESE 
TUBES 
FREE! 
with the 
purchase of 
every 9 Rad -Tel 

Quality Brand 

New Tubes 
Hurry! Offer expires October 31, 1963 

ONE YEAR GUARANTEE 

up 
to 

''Manufacturers 

WOFF* 
RAD -TEL'S QUALITY 
BRAND NEW TUBES 

ONE DAY SERVICE - 
500 TYPES IN STOCK Suggested List Price 

FREE' 

Send For New Tube & Parts Catalog 
L. Send For Trouble Shooting Guide 

Be your own TELEVISION REPAIRMAN 
The Original NOW YOU CAN 

FIX YOUR OWN TV SET BOOK 
You can fix your own TV if you have TV Fieit 
Book . . . because 80% of troubles are caused 
by tubes. This book explains, illustrates trouble 
and what tubes cause this trouble. Pinpoints in 
over 3000 layouts by model number, position and 
type tube causing trouble. O O f 
No. 170 

CHEATER CORD 
Easy to work on 

set while panel is off.. 

6 ft., No. 154 29¢ ea. Lots of 3 -25e ea. 

RAD -TEL TUBE CO. 
TV, RADIO 

AND HI-FI 
DEPT. RE 55 CHAMBERS STREET, NEWARK 5, NEW JERSEY 

TERMS: 25% deposit must accompany all orders, balance C.O.D. Orders under $5: 
add $1 handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes 
per 1 lb. Subject to prior sale. No C.O.D.'s outside continental U.S.A. 

SEPTEMBER, 1963 

EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD -TEL 
Qty. Type Price Qty. Type 

-OZ4 .79 6AU8 
1AX2 .62 _6AV6 
1 B3 .79 __6AW8 
113N5 .55 _6AX4 
1 G3 .79 6AX5 

_1J3 .79 _6BA6 
1K3 .79 6BC5 
1R5 .77 6BC8 

_1S5 .75 _.6BE6 
_1T4 .72 _68F5 _1 U5 .65 6BF6 - 1X28 .82 _6BG6 
_2AF4 .96 6BH8 
_3AL5 .46 6B16 

3AU6 .54 6BJ7 
3AV6 .42 6BK7 

-3BC5 .63 68L7 
3BN6 .75 6BN6 

-_3BU8 .78 _6BQ6 
3BY6 .58 6BQ7 

Price 

.87 
.41 
.90 
.66 
.74 
.50 
.61 

1.04 
.55 
.90 
.44 

1.70 
.98 
.65 
.79 
.85 

1.09 
.74 

1.12 
1.00 

Qty. Type Price 

6K6 .63 
6S4 .52 
6SA7GT .99 
6SH7 1.02 
6SJ7 
6SK7GT 
6S L7GT 
6SN7 
6SQ7GT 

_ -6T4 
-6T8 

_ __6U8 
6V6GT 
6W4 
6W6 

-6X4 
_ _.6X8 

_7A8 
_7AU7 
7EY6 

.88 

.95 

.84 

.65 

.94 

.99 

.85 

.83 
.54 
.61 
.71 
.41 
.80 
.68 
.65 
.75 

Qty. Type Price 

12CU5 .58 
12CU6 1.06 
12CX6 .54 

_-12134 .69 
_12DE8 .83 
__12DL8 .88 

12DQ6 1.04 
_.12DS7 .84 
_.120T5 .76 

_. _121377 .79 
12DT8 .78 

_12DW8 .89 
_12DZ6 .62 

12E135 .62 
12EG6 .62 
12EK6 .62 

_ 12EL6 .50 
_ -12EZ6 .57 

12F8 .66 
12FA6 .79 

3BZ6 .56 68U8 
_3C B6 .56 66X7 
--3CS6 .58 6BZ6 
___30G4 .85 68Z7 _30 K6 .60 6C4 
-_3DT6 .54 6CB6 - 3GK5 .99 6CD6 
-3Q4 .63 _6CG7 
-3S4 .75 _6CG8 
-3V4 .63 6CL8 
-48Q7 1.01 _6C M7 

4CS6 .61 6CN7 - 40T6 .55 6CQ8 
4GM6 .60 __6CR6 

_5AM8 .79 .6CS6 
5AN8 .90 _6CS7 

.70 
1.11 

.55 
1.03 

.45 

.55 
1.51 

.61 

.80 

.79 

.69 
.70 
.92 
.60 
.57 
.69 

7Y4 
__8AU8 

8AW8 
-.8BQ5 

8C G7 
- 8C M7 

8CN7 
-8CS7 

--8EB8 
8FQ7 
9CL8 
11CY7 
12A4 
12AB5 
12AC6 
12AD6 

.69 

.90 

.93 

.60 

.63 

.70 

.97 

.74 

.94 

.56 

.79 

.75 

.60 

.60 

.55 
.57 

_12FM6 .50 
_12FR8 .97 
_12FX8 .90 
_12GC6 1.06 
12J8 .84 

_12K5 .75 
12L6 .73 
12SF7 .69 

_ . _12SK7GT .95 
12SL7 .80 
12SN7 .67 

_12SQ7GT .91 
12U7 .62 
12V6 .63 
12W6 .71 

_12X4 .47 

RAD -TEL TUBE CO. NOT AFFILIATED WITH ANY 
OTHER MAIL ORDER TUBE COMPANY 

--5AQ5 
-5AT8 
_5BK7 
-5BQ7 
--5BR8 
-._5CG8 

5CL8 
5CQ8 

EA8 
-$EU8 
-516 

5T8 
5U4 - 5U8 
5V6 
5X8 

.54 

.83 

.86 
1.01 

.83 

.81 
.76 
.84 
.80 
.80 
.72 
.86 
.60 
.84 
.56 
.82 

5Y3 - 6AB4 
__64C7 

6AF4 
-6AG5 
-6AH4 
-6AH6 
-6AK5 
-6AL5 
-6AM8 
-6AQ5 
-64S5 
-6AT6 
-6AT8 
-6AU4 
-6AV6 

.46 

.46 

.96 
1.01 

.70 

.81 
1.10 

.95 
.47 
.78 
.53 
.60 
.49 
.86 
.85 
.52 

6CU5 
6CU6 
6CY5 
6CY7 

_6DA4 
6D E6 
6DG6 

_ 613.18 
6DK6 

-6DN6 
6D Q6 
6DT5 
6DT6 
60T8 
6EA8 

-6EB5 
_6E88 

6EM5 
6EM7 
6EU8 
6EV5 
6EW6 
6EY6 
6FG7 

-6FV8 
6G H8 
GG K5 
6GK6 
6G N8 
6H6 
6J5GT 

-6J6 

.58 
1.08 

.70 
.71 
.68 
.61 
.62 

1.21 
.59 

1.55 
1.10 

.81 

.53 

.94 

.79 

.73 

12ÁE6 
_ 12AE7 

12ÁF3 
12AF6 
12AJ6 
12AL5 
12AL8 

__12AQ5 
12AT6 
12AT7 
12AU6 

.12AÚ7 
12AV6 
12AV7 
12AX4 
12AX7 

.50 

.94 

.73 

.67 

.62 

.47 

.95 

.60 

.50 
.76 
.51 
.61 
.41 
.82 
.67 
.63 

.94 

.77 
.82 
.79 
.75 
.57 
.75 
.69 
.79 
.80 
.61 
.79 
.94 
.58 
.51 
.71 

12AY7 
12AZ7 

_1264 
12BD6 
1213E6 

_128F6 
_12BH7 
-12BK5 

12BL6 
12BQ6 
12BR7 
12BV7 
12BY7 
12BZ7 
12CN5 
12CR6 

1.44 
.86 
.68 
.50 
.53 
60 

.77 
1.00 
.56 

1.16 
.74 
.76 
.77 
.86 
.56 
.67 

ORDER FORM MAIL TODAY 
Total 
Tubes 
Total 
Part (s) 

Postage 
Grand 
Total $ 

ENCLOSED IS $ ___ Please rush order. 

SEND' 
Book(s) Be Your Own TV Repairman $1.00 ea. #170 
Cheater Cord 29c ea. Lots of 3 - 25c ea. #154 

Orders under $5.00 - Add $1.00 handling charge - plus postage. 
I Send FREE Tube and Parts Catalog 

Send FREE Trouble Shooting Guide 

RAD -TEL Tube Co. 

Dept. RE 

55 Chambers Street 
Newark 5, New Jersey 

_ .17AX4 
_17D Q6 

18FW6 
18FX6 

_18FY6 
19AU4 
19BG6 

_19EA8 
1978 

_21 
_ 25AX4 

25C5 
25CA5 

_ _25CD6 
- - 25CU6 

25DN6 

-.-25EH5 
-25L6 

-_25W4 
_ _32ET5 

35C5 
-35L6 

35W4 
__35Z5 
___36A M3 

50135 
5005 
50EH5 

- _50L6 
70L7 

_.117Z3 
_ _807 

.67 
1.06 

.49 

.53 
.50 
.87 

1.39 
.79 
.85 

1.49 
.70 
.53 
.59 

1.52 
1.11 
1.42 

.55 

.57 

.68 

.55 

.51 

.60 

.42 

.60 
.36 
.69 
.53 
.55 
.61 
.97 
.85 
.75 

FREE 
NAME 

ADDRESS 

CITY ZONE STATE 
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shown with new 
INTEGRATED COVER /BASE CB1 
Attractive as it is protective, the new Integrated Cover /Base keeps your 
Miracord dust -free at all times -at rest and during play. Consists of clear 
plexiglass cover hinged to handsome, oiled walnut base. Cover need not be 
removed or kept open while in use, even when playing records automatically 
with long spindle. Yet, slip-hinge design permits removal of cover, where 
desired. Measures 18%" wide x 143/4" deep x 9" high with cover closed. 
Complete Cover /Base price is $19.95. Miracord prices, less base and 
cartridge: Model 10 (4 -pole induction), $89.50; Model 10H (hysteresis), 
$99.50. See them at your hi-fi dealer. For literature, write to: 

BENJAMIN ELECTRONIC SOUND CORP. 80 SWALM STREET WESTBURY, N. Y. 
U.S. distributor for Miracord turntables, Elac cartridges and Truvox tape recorders. 

TUBES 
111.01lAlU\r1TEl) 

100 TUBES OR MORE 

3 O c PER TUBE 

With every $10 Order 

(No Limit) from this list. 

6AL5 6SN7 

6AU6 616 6V6 

6CG1 6K6 6W4 

Mutual Conductance labtested, Individually 
Boxed, Branded and Code Dated 

OZ4 6AÚ4 
1B3 6AUS 
1H5 6AU6 
1L4 6AV6 
114 6AW8 
1U4 6AX4 
1X2 6BA6 
2A5 6BCS 
3CB6 6BD6 
5U4 6BG6 
5V4 6BH6 
SY3 6BJ6 
5Z3 66L7 
6A6 6BN4 
6A8 6BN6 
6A64 68Q6 
6AC7 68Z6 
GAGS 6C4 
6AL5 6CB6 
6AN8 6CD6 
6AQ5 6CF6 
6AS5 6CG7 6AT6 6CG8 6ÁT8 6CM7 

6CZ5 6SN7 7B6 
6D6 6SJ7 767 
6DA4 6SK7 788 
6DE6 6SL7 7C5 
6DQ6 6SN7 7Y4 
6EMS 6507 12AD6 
6F6 6SR7 12AE6 

If not shipped in 24 hrs 

YOUR ORDER FREE! 
6H6 6U7 12AF6 
615 6U8 12AT7 
6J6 6V6 12AU7 
6K7 6W4 12AX7 
6L6 6W6 12BA6 
6Q7 6X4 128D6 
654 6X5 12BE6 
6SA7 7A7 12BF6 
65C7 7A8 1ZBH7 

12BL6 
128Y7 
12C5 
12CA5 
12DQ6 
12SN7 
12SQ7 
25L6 
25Z6 
35W4 
35Z3 
35Z S 

50A5 
50L6 
24 
27 
41 
45 
47 
75 
77 
78 
80 
84 6Z4 

Other tubes and CRT's at low prices_ send for free list 

LIVE IN THE EAST? 
WAITED MONTHS FOR DELIVERY FROM OTHERS? 

AIR MAIL AN ORDER' TO CORNELL 

AND RECEIVE DELIVERY TO TILE EAST COAST 

IN AS LITTLE AS 12 HOURS!!! 

NO SUBSTITUTIONS WITHOUT YOUR PERMISSIO 

Tubes are new, seconds or used and so marked. 
TERMS. FREE POSTAGE ON PREPAID USA ORDERS. Under 
$5.00 add 50c for handling. Send 25% deposit on COD 

orders. No Canadian or foreign COD's - include postage. 
No 24 Hr. Free Offer on personal check orders. 5 -DAY 
MONEY BACK OFFER! 

CORNELL ELECTRONICS CO. 
Dept. RE9 4217 University Ave., San Diego 5, Calif. Phone: AT 1 -9792 
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16 smaller picture tubes were increased. 
Asked why the reduction in sug- 

gested list and not in dealer cost, a G -E 
spokesman said that the lower costs 
may make it more inviting for the con- 
sumer to service his old set. 

He noted that replacing the most 
popular 21 -inch tube has cost the owner 
about $45.90 plus service charges. Un- 
der the new schedule, the tube costs 
$36.50. The company feels the con- 
sumer will get more use out of his 
present set in which he "has a consid- 
erable investment." 

TV Repairmen Fined 
Atlanta, Ga. -Three TV repairmen 

pleaded guilty to charges of cheating 
and swindling and were fined and put 
on probation in Fulton Criminal Court 
in Atlanta. 

They were charged with replacing 
parts in working sets. 

John W. Jones, operator of Buddy's 
TV Co., was fined $1,000 and sentenced 
to 18 months probation. Larry Linger - 
felt, an employee at Buddy's, was fined 
$200 and put on probation for a year. 

James Donald Lingerfelt, an em- 
ployee of Southwest Radio and TV Co., 
was also fined $200 and given a year's 
probation. 

One of the investigators, who was 
a victim of the fraud, said he was 
charged $9.80 and $9.89 for two tubes 
with suggested retail prices of $2.70 
and $3.75. 

The investigators submitted for re- 
pair sets that had previously been tested 
and found good. 

TSA Urges Cleveland 
License Action 

Cleveland, Ohio - TSA president 
George Srdjak, speaking for license 
legislation, told the City Council here 
that Ohio is losing $1,000 a day in sales 
tax because of "unscrupulous TV re- 
pairmen." 

He claimed that, though 384 tech- 
nicians work in the city full time, more 
than 3,000 work part -time at night. He 
called these "night- crawlers," and said 
he doubted whether they were paying 
their income tax either. 

Councilman John Pilch introduced 
the licensing measure, which calls for a 
licensing fee of $25 a year for a TV 
dealer and $15 for a technician. Ap- 
prentices would pay $5. 

"Lend An Ear Day" 
The Society of Radio Operators, 

Chicago, will hold an open house on 
October 12 at the Edgebrook Field 
House, 6100 McClellan Ave., Chicago, 
to raise money for personal radios for 
hard -of- hearing people in rest homes 
and public institutions around Chicago. 

Featured will be displays, demon- 
strations and swaps of ham gear. Re- 
freshments, too. The general public is 
invited. END 
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Control -Shaft Jig 
Cutting control and switch shafts 

can sometimes be a problem. The jig 
pictured is not only a positive clamp for 
the shaft but a length marker as well. It 
is also a convenient shaft -slotting gauge 
for making screwdriver- adjustable con - 
trols. With the jig in a vise and the con- 
trol shaft inserted in the jig, it is the 
discarded length of control shaft that 

falls to the floor -not the control. None 
of the dimensions are critical, but it is 
helpful in locating the slotting gauge to 
scribe a line across the stock and to cen- 
ter the punch mark for the 1/4 -inch hole 

1 on this line. After the hole is bored 
through the stock, the scribed line is 
used to indicate where the shaft- slotting 
groove is made. -E. C. Carlson 

High -Voltage 
Pushbutton Switch 

Wanted: A pushbutton switch to 
carry a few ma at 6 volts, but this volt- 
age to be at 700 volts ac from chassis. 

Solution: Catalogs list only push- 
button switches to carry a maximum of 
250 volts ac above chassis. One of the 
cheapest of these (Mallory 1014) was 
selected for modification. Result is a 
switch that will stand much more than 
700 volts ac to chassis, plus the unex- 
pected bonus that the modified push- 
button doubles as a dial light. 

Unscrew the stack from the frame 
and remove the pushbutton by clipping 
its rim. The polystyrene rod probably 
will not slip into the bearing, so enlarge 
the hole (rather than reduce the rod) 
with a 17/64 -inch drill, preferably in a 
drill press. The polystyrene collars are 

SEPTEMBER, 1963 

VERSATILE 

NEW 299 BY SCOTT 
A brand new version of the most widely used, highly respected stereo amplifier 

made . the amplifier recom- 
mended by all leading consumer 
testing organizations. The powerful 
new Scott 299 -D boasts handsome 
new styling and a host of features 
that make it far and away the most 
versatile amplifier in its price class. 
Powered center channel speaker out- 
put; switched front -panel head- 
phone output; and dozens of other 
features. At $229.95* the Scott 
299 -D is a real "Best- Buy." 

H. H. Scott Inc. 
111 Powdermill Road 
Maynard, Mass. Dept. 570 -9 
Please send me your new 1964 catalog 
components and kits. 

SCOTT 
of Scott 

Name 

Address 

City Zone State 
"Slightly higher West of Rockies. Accessory cases extra. 
Export: Morhan Exporting Corp., 458 Broadway, N. Y. C. 
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 

L_ -J 

Shop for the newest and latest in electronics 
in 

RADIO- ELECTRONICS MARKET CENTER 
on Page 111 

ELECTRONICS 
Engineering-Technicians 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 
The Nation's in- Electronics Engineering Technology (15 Months) 

creased demand Electronics Engineering (B.S. Degree) 
Electrical Engineering (B.S. Degree) for Engineers, Mechanical Engineering (B.S. Degree) 

Electronic Technicians, Radio TV Technicians is at an Civil Engineering (B.S. Degree) 
all time high. Heald Graduates are in demand for Architecture (B.S. Degree) 

Preferred High Paying Salaries. Train now (36 Months) 

for a lucrative satisfying lifetime career. Approved for Veterans 

HEALD'S 
ENGINEERING COLLEGE 

Established 1863 
Van Ness at Post, RE 

San Francisco, Calif. 

DAY AND EVENING CLASSES 
Write for Catalog and Registration Application. 

New Term Starting Soon. 

Your Name 

Address 

City 

State 

103 

www.americanradiohistory.com

www.americanradiohistory.com


$1000 
R EWARD 

FO ANYONE -Who can show us an Established Competitor who could sell & deliver all 

the items on this list at the prices & in the quantities that we do! - HOW DO WE DO IT? 

Our TREMENDOUS BUYING POWER & PURCHASING EXPERIENCE makes it possible. We invest Thousands of Dollars 

(in just a single item) to create a good DOLLAR BUY, resulting in the AMAZING & EXCITING OFFERS that follow: 

10% OFF & FREE GIFT - ON 
815.00 RADIO PARTS "JACK- S 1 
POT" handy assortment 

1 -LB SPOOL ROSIN -CORE S 1 
SOLDER 40/80 

1000 -ASST. HARDWARE KIT Si 
screws nuts, wash're, rivets etc 

250 -ASST. WOOD SCREWS S 

óne,t popular selection 

E 250- 
6 

SELF 
ecTAPPING 

S 

E 150 -ASST. 6/32 SCREWS S 1 
and 150 6/32 HEX NUTS 

L1 
150 -ASST. 8/32 SCREWS S 1 
and 150 -8/32 HEX NUTS 

150 -6/32 HEX NUTS ` 1 
and 150 -8/32 HEX NUTS 

6 -ASST. SIZES RADIO CHAS- S1 
SIS PANS drilled a: plated 

6- VARIABLE CONDENSERS S 1 
asst. popular super -het types 

1 -6" x 9" OVAL PM SPEAK- S 1 
ER tone to a customer) 

1 -S" PM SPEAKER S1 
Alnico =5 magnet 1 -4" PM SPEAKER Si 
Alnico =5 magnet 

3 - SPEAKER CABINETS °' S1 
2's' to 3' speaker, all Purp 1 -3" PM SPEAKER 

S 1 for above cabinet or others . 

4 -AUDIO OUTPUT TRANS- S 1 
FORMERS 50L0 type 

3 -AUDIO OUTPUT TRANS Si 
FORMERS 6K0 or Ovo type 

11 10 -DUAL CONTROLS S 

350K 1 meg long shaft, 101 uses 
1 

3 -'h MEG VOLUME SOON- S 1 
TROLS w' 

switch, 

WOUND CONTROLS T 
WIRE- S 1 

10 - ASSORTED VOLUME S1 
CONTROLS less s`vltch 

5- ASSORTED VOLUME CON- S 1 
TROLS with switch 

4- TOGGLE SWITCHES S 

SPST, SPDT, DPST. DPDT 1 . 

10 - ASSORTED SLIDE S 1 
SWITCHES SPST, DPDT, etc. . 

15 - RADIO OSCILLATOR S 1 
COILS standard 48ekc 

4 - I.F. COIL TRANSFORM- 
ERS 456kc. must pulular typc 3 - I.P. COIL TRANSFORM- 
ERS 262kc. for Auto Radios . 3 - I.F. COIL TRANSFORM- 
ERS 10.7mc for FM 

4 -OVAL LOOP ANTENNAS 
assorted popular sizes ze 

3- LOOPSTICK ANTENNAS 
hi -gain, ferrite, adjustable 

10 - SURE -GRIP ALLIGATOR 
CLIPS 2" plated 

10 - SETS PHONO PLUGS 8 
PIN JACKS RCA type 

20 -ASST. PILOT LIGHTS 
=44, 40, 47. 51, etc. 

20 - PILOT LIGHT SOCKETS 
bayonet type, wired 

50 - ASSORTED TERMINAL S 1 
STRIPS I. 2. 3. 4 logo 

100' - FINEST NYLON DIAL S 1 
CORD best size, .028 gauge 

PURCHASE OF $10 OR OVER (ON DOLLAR BUYS) 

8 - ASTRON ELECTROLTIC s 1 
CONDENSERS 8m8d450v 

5 -C D ELECTROLYTIC CON- S 

DENSERS 30/20 -350v, 10.2505 

n 15- MALLORY ELECTROLYTIC S 
m 

1 - CONDENSERS 2fd - 4505 

15- SPRAGUE ELECTROLYTIC S 

CONDENSERS 40omfd 255 

7 3 - ELECTROLYTIC CONDEN- S 1 
SERS 50'30 -150v 

50 - ASSORTED TUBULAR S 1 
CONDENSERS .001 to .47 up 
to ó00v 

50 - GOODALL MOLDED S1 
CONDENSERS 12 -2005 nest 
600v.) 

S0- ASTRON MOLDED CON- S 1 
DENSERS .001 - 000v 

50- GOODALL CONDENSERS S 1 
.003 - 1000v list price $15.00 

E 20- GOODALL CONDENSERS S 1 
.047 -000v 85' top quality 

100 - ASSORTED t/7 WATT $1 
ESISTORS `"me (n .1 ' 

70 - ASSORTED 1 WATT S 

RESISTORS 

35 - ASSORTED 2 WATT S 1 t.. 
RESISTORS ^' the In 5 

SO - ASST. PRECISION RE- 
SISTORS in 1 pereenters 

20 - ASS'TED WIREWOUND 
RESISTORS IO, 20 watt . 

10 - ASST. RADIO ELEC- 
TROLYTIC CONDENSERS 5 - ASST. TV ELECTROLYTIC 
CONDENSERS 

300 -ASST. 1/2W RESISTORS 
Alt, 1RC, short leads. excellent 

50 -ASST. RADIO KNOBS 
screw and push -on types 

SO -ASST. MICA CONDENS- 
ERS - me to 8Cts 

C50 - ASST. DISC. CERAMIC 
CONDENSERS popular numbers 

C25- ASSORTED MICA TRIM- 
MER CONDENSERS 

r-i 50 - ASST. CERAMIC CON- 
DENSERS snm° in 5,z 

100- ASSORTED FUSES 
3AG and other popular uses 

50- ASSORTED SOCKETS 
all type 7 pin. 8 pin, O pin 

25- ASSORTED PRINTED CIR- 
CUIT SOCKETS hest types 

100 - ASST RUBBER IL FELT S 1 
FEET FOR CABINETS hest sizes 

50 -3AG FUSES 5 -AMP S 1 

50 -3AG FUSES 8 -AMP 

50 -DISC CERAMICS S 1 
25.1000mmf and 25- 10000mmf 

5 - ASST. SELENIUM RECTI- S 1 
FIERS 65ma. l00ma. 300ma, etc. 

2 -RCA TV FOCALYZERS S 1 
adjusts to any ohmage 

s1 

Si 
S1 

Si 
s1 

si 

s1 

S1 

Si 

Si 
Si 
s1 

Si 

s1 

C. 

20 - OHMITE 3K -10W WIRE- S 1 
WOUND RESISTORS reg. st 

50- RESISTORS lug 2W 10,7o $1 

50 - RESISTORS 24K 2w 57o S1 

100 -CERAMIC COND. S 1 
i uumm[ 

815.00 TELEVISION PARTS 5 1 
r 

"JACKPOT" 

hest nuy e., 

100- CERAMIC COND. 51 
3onmmf 

25 - ASST. CLOCK RADIO 51 
KNOBS 'o colors 

20 - INSTRUMENT POINTER 
KNOBS rv'pular sera' Md. 

3 -3" RECORDER TAPES 
quality acetate. 150 fegt 

90° FLYBACK TRANSFORMER 
sch emalie shows many 

C 50- ASSORTED TV COILS 
I.F. video. sound, ratio, etc. . 

10 -TV PICTURE TUBE SOCK- 
ETS wired with 20" leads . 

5 - TV HI -VOLT ANODE 
LEADS 20" length 

Ei 20 - ASSORTED GRID CAPS 
fin- 1117. 152. 611G6. 611QO, etc. 

20 - ASSORTED TV KNOBS 
ESCUTCHEONS etc. 020 value 

1- EMERGENCY AUTO LAMP 
Red dome blinker. Inel llaltery 

10 -ASST. TV ION TRAPS 
fur all type TV Receivers . 

10 -TV CENTERING RINGS S 1 
fits on back of neck of ;net., 
tube 

Si 

1- INDOOR TV ANTENNA 
HIgaln, 3 sections. tiltproof 

5-T énCHEATER 
CORDS 

oth with 

100' - TWIN TV LEAD -IN 
WIRE 300 ohm. heavy duty 

50' - FLAT 4CONDUCTOR 
WIRE many punx,aea 

50- ASSORTED TV PEAKING 
COILS all Iu,pular types 

10 -DIODE CRYSTALS 1N34 

10 -ASST. DIODE CRYSTALS 
5 -1NOO and 5 -1184 
2- SILICON RECTIFIERS J 750ma, 400 PIV ..... 

PI 3- SILICON RECTIFIERS 
TOP Hat 5OOma400 l'IV 

50' - INSULATED SHIELDED 5 1 WIRE =20 braided metal jacket 

32' -TEST PROD WIRE S1 
deluxe quality, red or black . 

17 50'- HI- VOLTAGE WIRE 1 
for TV. special circuits, etc. 

S 
. 

10íh6' (ELECTRIC LINE CORDS S 

4 - SO' SPOOLS HOOK -UP S 1 
WIRE 1 deferent colors 

50 - STRIPS ASSORTED SPA- S C GHETTI needy sizes 

IT 100 - ASSORTED RUBBER S 1 
GROMMETS hest sizes 

200' - BUSS WIRE =20 f1 
tinned for hookups, special cir 
cults, etc. 

250 -ASST. SOLDERING LUGS f 1 
hest types and 

3- CONNECTORS =PL-259 S 1 

3- CONNECTORS _SO -239 S1 

8 -ASST. LUCITE CASES 
hinged coat, handy for pari 

25 -BALL POINT PENS 
Retractable, assorted colors .. 

Si 
51 

S9 TRIM HEADPHONES 8.2 f2 

MARKET SCOOP COLUMN 

WESTERN ELECTRIC Piece of S 

i Equipment loaded with 9 Rt.- 
lays St other valuable parts .. 
WESTINGHOUSE TV TUNER S 1 

i 41 mc, brand new Mess tubes) , 

7 6 - NICHROME HEATING si 
COILS 1000 watts 

CHAPT ZU DI MITZIA "JACK- S1 
POT" double your money back 
if not completely satlalfled 

500'- CHOICE HOOKUP WIRE S 
aunt colors cut In handy lengths 
some stripped and tinned 

1 -SO. YARD GRILLE CLOTH S1 
most popular brown A gold de- 
sign 

10- ASSORTED TUBES S 1 
Radio. Televise,,,. i. ,,in slrial 

1- TUNGSOL 6006 TUBE Si 

'1 1 -HYTRON 6L6 TUBE 

10- SYLVANIA 1U4 TUBES S1 
brand new Jail. individual car- 
tons also serves as 1T4, list 
625.00 

s1 

3- SYLVANIA 35W4 TUBES S 

20 -GE It NE-2 TUBES S 1 
Neon Glow Lamp for 101 uses 

4 -IBM COMPUTER SECTIONS S 

loaded with valuable parts ... 
4 -IBM 25L6 TUBES 

50 -G.E. FLASHLIGHT BULBS 
=1111-9, 2.7 volts 

BATTERY CHARGER 9 -VOLT 
incl trans chargeable battery 

100'- STANDARD ZIP CORD 
2 conductor =18 white or 
brown 

100'- MINIATURE ZIP CORD 
2 conductor, serves 101 uses . 

10 - I.F. COIL TRANSFORM- 
ERS 450 kc. latest a, x s 

Lyle 

20 -ASST. DIODE CRYSTALS 
tine assortment. Latest types . 

20 -ASST. ROTARY SWITCHES 
all popular types over $20 
value 

50 -RCA PHONO PLUGS 
Standard for phonos, male 

1- HEARING AID AMPLIFIER 
Incl. 3 Tubes, Mike, etc. (as 1s) 

6 -TV ALIGNMENT TOOLS 

3 -$2.50 SAPPHIRE NEEDLES S i gtiaran teed 5000 pWymg, .. . 

1 -RCA PHONO CARTRIDGE S1 
.3.1710, list price $15.00 

WEBSTER STEREO CARTRIDGE 51 
=SC -2 standard for all pickup, 

820 -SMURF M -7D DIAMOND $3 
NEEDLE esses replacement . . 

needs 
$25 TELEPHONE AMPLIFIER S4 
pickup. type. adjustment 

TELELPNONE JACK, PLUG 8 $3 50' exten,ion .vire 6 instruc- 
tions 

Si 
S1 

51 

Si 
S1 

si 

si 

Si 

Si 

si 

si 

GARRARD RECORD CHANGER S22 
auteshm, 4.,perd, stereo 

JENSEN 15" PM SPEAKER S7 
full rangs, lo uz. ceramic 

COMMODORE 5 -TUBE RADIO S5 
AC -DC, complete ready to play 

SAME DAY DELIVERY . . . SCIENTIFIC PACKING for minimum shipping cost. 
HANDY WAY TO ORDER - Pencil mark items wanted in squares and enclose with money order or check. Please add extra for shipping 
charge, excess refunded. This tearsheet will be returned to you with your order for check -in of items. 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 1, Na Y. COTZPdH 2359 
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reamed (not drilled) for a tight ad- 
justable fit, and are not cemented to the 
rod. The middle circular piece is cut 
from sheet with a scroll saw, and is 
just more -or -less round. Its normal posi- 
tion lightly against the operating con- 
tact is adjusted by filing the inside collar. 

The lamp support is one of the 
short contacts turned outward, with the 
contact button filed off. If the lamp 
must be better insulated from the stack, 
then a polystyrene support can be made. 
I used the surplus long contact as a 
backing for the other long contact. 

The Mallory 1014 switch can be 
reassembled for spst make, spst break 
or spdt. If the 1016 is chosen, then 

dpdt is possible, though I have not tried 
this latter modification. In every case, 
all of the wafers in the original stack, 
including the switch elements, must be 
in the reassembled stack (or as an al- 
ternative, the inner tubular insulators 
must be filed off to exact stack height). 
Otherwise, the stack insulation may be 
ruined, or the wafers not fit tight. Note 
how the contacts face each other: a flat 
side to a round side. 

The light from either a filament 
bulb or an NE -51H (high- brightness 
neon) will show through the polysty- 
rene rod, even in bright ambient light. - 
Joseph H. Sutton 

Tip on Tips 
Before your soldering -gun tip goes 

completely, clean it thoroughly and 
flow on a generous ball of silver solder, 
building it up to about the same shape 
as the usual tip. Solder flows well from 
it, and it doesn't burn as fast as the 
usual copper. Coating brand -new tips 
with silver solder makes them last long- 
er.- William Porter 

Small Standoff Insulators 
For supporting electric wires in 

experimenter's projects or for holding 
lamp cord over an interior door, small 
standoff insulators can be easily made. 
Use rubber grommets, obtainable from 
electrical or radio shops, with screw 
eyes. 

STAND -OFF GROMMET SCREWEYE 

Such holders are also useful for 
supporting push rods in control systems 
-the rubber quiets vibration. -Hugh 
Lineback 

I "X7 "XIO" PAN FOR PROBES CLIPS ETC. 

I ' 
SCREWS B HANDLE HOLD 
TOOL PAN ON SCOPE CASE 

Tray for Scope Probes 
A convenient receptacle for scope 

probes and other accessories can be 
made from a 7 x 1 1-inch baking pan 1 

inch deep. Remove the handle from the 
top of the scope, drill matching holes in 
the center of the pan and then fasten the 
pan and the handle to the scope as in the 
illustration.- Stewart C. Smith END 

2 WENS FREE TRIAtt 
Seven At vd 

wi 
' Volume 

Job - Training Library! 

Just Send 
name for 

Answers ALL Servicing Problems QUICKLY ... 
Makes You Worth More On The Job! 

Put money- making, time -saving TV- RADIO -ELECTRONICS 
know -how at your fingertips- examine Coyne's all -new 7- Volume TV- 
RADIO- ELECTRONICS Reference Set for TWO WEEKS at our 
expense! Shows you the way to easier TV -Radio repair -time saving, 
practical working knowledge that helps you get the BIG money! How to 
install, service and align ALL radio and TV sets, even color -TV, UHF, 
FM and transistorized equipment. New photo- instruction shows you what 
makes equipment "tick." No complicated math or theory -just practical 
facts you can put to use immediately. Over 3,000 pages; 1200 diagrams; 
10,000 facts! Ready to use in shop or home. 

Just mail coupon for 7- Volume TV -Radio Set on SEND NO MONEY! TWO WEEKS FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, pay only $3 after TWO WEEKS and 
$3 per month until $27.25 plus postage is paid. Cash price only $24.95. Or return set at our expense in TWO WEEKS and owe nothing. Offer limited, so act NOW! 

"LEARNED MORE FROM THEM KEEP FREE DIAGRAM BOOK EVEN 
THAN FROM 5 YEARS WORK!" IF YOU RETURN THE SET 
"Learned more from your first two We'll send you this big book. "150 Radio -Television volumes than from 5 years work. Picture Patterns and Diagrams Explained" ABSO- -Guy Bliss, New York LUTELY FREE ust for examining 7- Volume Shop 
"Swell set for either the service- Library on TWO WEEKS FREE TRIAL! Shows how f. 
man or the beginner. Every service to cut servicing time by reading picture -patterns, 
bench should have one." plus schematic diagrams for many TV and radio -Melvin Masbruch, Iowa. sets. Yours to keep FREE even if you return the 

7 Volume Set! Mail coupon TODAY! 

The First 

Practical 

TV- RADIO- 

ELECTRONICS 

Shop 

Library! 

Like Having An Electronics Expert Right At Your Side! 
ALL 7 BOOKS HAVE WASHABLE, VINYL CLOTH COVERS 

VOL. 1- EVERYTHING ON 
TV -RADIO PRINCIPLES! 300 
pages of practical explana- 
tions; hundreds of illustrations. 
VOL. 2- EVERYTHING ON 
TV- RADIO -FM RECEIVERS; 
403 pages; fully illustrated. 
VOL. 3- EVERYTHING ON 
TV -RADIO CIRCUITS! 336 
pages; hundreds of pictures 
and circuits. 
VOL. 4- EVERYTHING ON 
SERVICING INSTRUMENTS! 
How they work, how to use 
them. 368 pages; illustrated. 

VOL. 5- EVERYTHING ON 
TV TROUBLESHOOTING! 
Covers all types of sets, 437 
pages; illustrations, diagrams. 
VOL. 6 -TV CYCLOPEDIA! 
Quick and concise answers to 
TV problems in alphabetical 
order, including UHF, Color 
TV and Transistors; 868 
pages. 
VOL. 7- TRANSISTOR CIR- 
CUIT HANDBOOK! Practical 
Reference Transistor Applica- 
tions; over 200 Circuit Dia- 
grams; 472 pages. 

FREE BOOK -FREE TRIAL COUPON! 

SCHOOL PUBLICATIONS ' 

Dept. 93 -RE, 1455 W. Congress Parkway, Chicago 7, III. 

SEPTEMBER, 19 6 

COYNE SCHOOL PUBLICATIONS, Dept. 93 -RE 

1455 W. Congress Parkway, Chicago 7, Illinois 
Yes! Send me COYNE'S 7- Volume Applied Practical TV- RADIO- ELECTRONICS Set for TWO WEEKS FREE TRIAL. Include "Patterns & Diagrams" book FREEI 

Name Age 

Address 

City lone Stab. 
Check here if you are meding 529.95 in full payment. Same TWO WEEK Mosey -Back Guarantee applies. 
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OUTSELLS, OUTLASTS, 
OUTHEATS 
THEM ALL 
Model 250 -standard of the 
electronics Industry. Choose 
from 4 models -100 watt to 250 
watt. All heat in 2' to 5 sec- 
onds. Built -in spotlights focus 
on work. $5.95 to $15.95. 

WORLD'S FIRST 
PROFESSIONAL 

ELECTRIC PLANE 
UNDER $50 

Model 
930 

NEWEST IN 
THE tin FAMILY 

OF FINE TOOLS 
For edge and surface work. 
Souped up % HP motor 
drives cutters 14,500 RPM. 

Model 909 
"All Saw" 
America's fastest 
selling saw. 

Model 808 Drill 
2- speeds plus 

%" Jacobs chuck. 

. Nr\ Model 920 
.». "Zipp Saw" 

O.; Great on the job and j' 
' for awkward cuts. 

Model 202 
Sander 

For fine finishing 
in wood, plaster. 
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Model 910 
Belt Sander 
For any sanding job. 

PRODUCTS, INC. 
5810 Northwest Highway, 
Chicago 31, Illinois 

booklets 

ew Literature 
44-1 

charts 
!talogs 

SYSTEMS APPLICATIONS OF REGU- 
LATED POWER SUPPLIES. 40 -page illustrated 
reference book for design engineers. Tells how to 
select a power supply, gives classifications and 
glossary of terms. Theoretical discussions on 
applications of voltage correcting system. Request 
on company letterhead. -Kepco, Inc., 131 -38 San- 
ford Ave., Flushing 52, N. Y. 

TAPE HEAD REPLACEMENT GUIDE, 3rd 
Ed. 21 -page catalog lists 440 recorders with tape 
head replacement data, including some models 
formerly shown as not available. -The Nortronics 
Co., Inc., 8101 10th Ave. N., Minneapolis 27, 
Minn. 

A GUIDE TO GOOD SOLDERING. 24 -page 
manual contains 59 illustrations, covers examples 
of good and poor soldering for ten common appli- 
cations. Includes section on printed circuitry, 
single- and double- sided. Many points covered in 
R -E article, Nov. 61, p. 40. $2.00 - Technical 
Issues, Inc., 6 Byron St., Boston, Mass. 

101 TELE -CLUES FOR EASIER TV SERV- 
ICING. 60 -page, pocket -size booklet helps tech- 
nicians diagnose troubles via unretouched photos 
of bad reception on screens, caused by most fre- 
quent circuit failures. -Available through author- 
ized General Electric receiving tube distributors. 

MOLDED CAPACITORS presented in 2 -page 
Bulletin NPJ -I23. Dimensions, capacitance rat- 
ings, voltage- temperature characteristics, applica- 
tions on Mil Type CK05 -CK06 capacitors. Also 
covers commercial equivalent Type MC52 -MC62 
molded radial lead units. -Aerovox Corp., Dis- 
tributor Div., New Bedford, Mass. 

SEQUENCE COUPLED RHEOSTATS. 2 -page 
Bulletin 202 describes method of coupling two 
rheostats so one completes rotation before the 
other begins. One -knob control. MOLDED VIT- 
REOUS ENAMELED WIREWOUND RESIS- 
TORS detailed in 2 -page Bulletin 103. Sizes, re- 
sistance ranges, photos and specs. -Ohmite Mfg. 
Co., 3664 Howard St., Skokie, Ill. 

AUDIO CATALOG. 42 -page illustrated Cata- 
log No. 31 -1. 2 -page mike selection guide. Photos 
and complete specs on unidirectional, omnidirec- 
tional, bidirectional and special purpose mikes. 
3 -page foldout application chart. -Shure Bros., 
Inc., 222 Hartrey Ave., Evanston, Ill. 

ELECTRONIC BUYERS GUIDE. 408 -page 
illustrated catalog lists products of 260 manufac- 
turers. Equipment and components for industrial, 
amateur radio, audio and hi -fi applications. - 
Arrow Electronics, Inc., 900 Broad Hollow Road, 
Farmingdale, N. Y. 

IRON CORE COMPONENTS CATALOG, 
Vol. II. 24 illustrated pages show electric wave 
filters, high -Q coils and inductors. Many special 
custom -built components. Full specs. - United 
Transformer Corp., 150 Varick St., New York 
13, N. Y. 

LOW COST DC POWER SUPPLIES detailed 
in illustrated, 6 -page Folder ECS -363. Gives specs, 
performances and applications of mfr's Models 
EC -1, -2 and -3. Also charts 15 other models, 
ranging in output 6 to 125 volts. -Electro Prod- 
ucts Labs, Inc., 6120 W. Howard, Chicago 48, Ill. 

STEREO TAPES, 55 pages, 51/2 x 81/2. Sum- 
mer 1963 Catalog contains cumulative listing of 
all 4 -track stereo tapes, in open reel and cartridge. 
Listings brought up to date with each quarterly 
issue.- Saxitone Tape Sales, Div. of Commis- 
sioned Electronics Co., Inc., 1776 Columbia Rd. 
N.W., Washington 9, D.C. 

RELAY FORMS AND ACCESSORIES shown 
in two -page illustrated Bulletin GEA- 7345.1. Ac- 
cessories for mfr's CR120 Type A 300 -volt relays 
include 300 -volt adder relay for addition of four 

poles to existing relays, relay mounting rack, 
two- and four -pole relay dummies for panel filler, 
blank panel filler, dc relays, overlapping contact 
forms. Engineering data, outline drawings, dimen- 
sions. -General Electric Co., Schenectady 5, N.Y. 

CONVERTIBLE TOOL SETS described in 
Catalog Sheet N563. Features Model PS88 all- 
screwdriver set, gives data on nutdriver and nut/ 
screwdriver combinations. Illustrates slip -on torque - 
amplifier handle. -Xcellte Inc., Orchard Park, N.Y. 

SILICON RECTIFIERS listed in 2 -page Cata- 
log B -105. Describes electrical and mechanical 
characteristics, lists peak reverse voltage, output 
current, temperature rating for 250 EIA regis- 
tered types.- National Transistor, 500 Broadway, 
Lawrence, Mass. 

ACOUSTIC SUSPENSION SPEAKERS/ 
TURNTABLES. 12 -page, 51 x 81/2 brochure de- 
scribes and illustrates three speaker systems, 
turntable, individual components and accessories. 
-Acoustic Research, Inc., 24 Thorndike St., Cam- 
bridge 41, Mass. 

HI -FI STEREO /AUDIO CABLES. 8 -page 
Catalog GB -200 gives photo and description of 
mfr's cable line. Features molded -on plugs, in- 
cludes accessories. PATCH CORDS, TEST 
LEADS, EXTENSIONS shown in 8 -page Catalog 
FC -300. Full specs and line drawings.- Barker 
Products Co., 3 Component Park, West Bridge- 
water, Mass. 

CAPACITOR CATALOG. 28 -page Bulletin 
2152F contains photos and specs on mfr's mica, 
electrolytic, paper and plastic film capacitors. 
Refers to product bulletins giving detailed engi- 
neering data. -Sangamo Electric Co., Springfield, 
Ill. 

SEMICONDUCTOR PRODUCT GUIDE, 
Form T48IB. 4 -page foldup leaflet gives data on 
silicon rectifiers, power and switching transistors. 
Full listing and technical data on Dynaquads, 
p -n -p -n 4 -layer germanium devices turned on and 
off by control signals. Covers all basic types of 
semiconductors. -Tung -Sol Electric Inc., 1 Sum- 
mer Ave., Newark 4, N. J. 

ULTRA- PRECISION CRYSTALS. 4 -page bul- 
letin describes 3 A- element crystals, frequencies 
1,000 kc, 2,500 kc, 5 mc. Gives frequency tolerance, 
holder types, temperature range, temperature 
coefficient, anti -resonant effective resistance, aging, 
vibration and shock permitted, typical electrical 
equivalent parameters.- Reeves- Hoffman, Div. 
Dynamics Corp. of America, Cherry & North Sts., 
Carlisle, Pa. 

BINARY LOGIC LESSONS. Language and 
reasoning of digital computers and automatic ma- 
chine controls. Principles apply equally to pneu- 
matic, hydraulic, electrical, electronic, mechanical, 
optical controls. Teaching machine approa.:h. First 
six lessons available now, subsequent lessons 
mailed as they appear. Request on company letter- 
head. -Randy Walthers, Frontier Electronics Div., 
International Resistance Co., 4600 Memphis Ave., 
Cleveland 9, Ohio. 

SILICON RECTIFIER STACKS. 12 -page il- 
lustrated brochure presents manufacturer's Series 
300. Full specs, description of stack coding sys- 
tem, selection chart, current- temperature derating 
curves, installation dimensions, terminal locations. 
-Motorola Semiconductor Products, Inc., 5005 E. 
McDowell Rd., Phoenix 8, Ariz. 

CARTRIDGE REPLACEMENT MANUAL, 
SAC -25. 24 -page booklet lists 4,000 cartridges and 
phono models, cross -referenced cartridge-to-car- 
tridge and phono-to -cartridge. -Sonotone Corp., 
Electronic Applications Div., Elmsford, N. Y. 

ELECTRONIC KITS displayed in 48 -page 
Catalog Supplement 80/34. Photos and specs on 
CB and marine equipment, auto accessories, edu- 
cational kits, audio, amateur radio and test equip- 
ment.- Heath Co., Benton Harbor, Mich. 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request direct 
to the manufacturers, whose addresses are listed 
at the end of each item. Use your letterhead -do 
not use postcards. To facilitate identification, men- 
tion the issue and page of RADIO- ELECTRONICS 
on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

RADIO-ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


noteworthy 

Circuits 

Stabilizing The Audio Preamp 
Motorboating is always likely to 

develop when you build a high -gain 
pre -amp or audio amplifier. R -C de- 
coupling networks in the individual plate 
circuits may eliminate the condition but 
capacitor values required for stability 
are apt to be large when there is a nega- 
tive feedback loop around two or more 
stages. 

This problem was discussed in 
Wireless World (London, England) and 
the voltage -regulator circuit shown was 
offered as a solution to the problem. It 
delivers 125 volts at 12 ma and was 
used to supply the first two stages of a 
five -stage preamp. 

The pentode half of the 6BR8 is a 

low -power series regulator. Any resid- 
ual ripple or audio developed across the 
power supply output impedance ap- 

FROM FILTERED 6BR8 
POWER 
SUPPLY 28OV WELL FILTERED 

220K 
.5W 

t1 6.8K 

100µf .25W 
12V 

3 

1µf/200V 

IMEG 
.25W 

123V TO 

PREAMP 

I MEG 
.25W 

pears at the cathode. It is fed to the 
triode grid, amplified and then applied 
to the pentode's control grid to oppose 
the voltage change. The output voltage 
level is determined by the value of the 
triode's cathode resistor. 

The author lists the output imped- 
ance as 20 ohms from 0.25 cycle to 1 

mc. Motorboating and line -ripple fre- 
quencies are attenuated 86 db over the 
same frequency range. A resistor- capaci- 
tor combination yielding the same per- 
formance would require a 15,000 -ohm 
resistor and a 30,000 -µf capacitor. 

New Fringe Lock Circuit 
"Fringe lock" is Zenith's name for 

its sync clipper circuit that can be ad- 
justed for optimum stability over a wide 
range of signal and noise levels. The 
circuit prevents noise pulses from pass- 
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ing through and falsely triggering the 
sweep oscillators. 

In models prior to 1963, the noise 
immunity was determined by the setting 
of the FRINGE LOCK control which was 
adjusted by the set owner or service 
technician to meet local signal condi- 
tions. A sometimes unsatisfactory com- 
promise setting is necessary in areas with 
both strong and weak signals. In circuits 

using the 'HS8 dual pentode sync clip- 
per, the FRINGE LOCK control is a po- 
tentiometer used to adjust the voltage 
applied to the noise -gate grid (G1). 

The diagram shows the fully auto- 
matic fringe lock circuit in the 14K20 
chassis in the 1963 16 -inch portable. 
Here, the potentiometer has been re- 
placed by varistor R15 -a voltage - 
sensitive non -linear resistor. The sup- 

SCHOOL DIRECTORY 
.(rtb: ENGINEERING EDUCATION 

á0, for the Space Age 
NORTIIItOP INSTITUT} of Technology 

Ls a privately endowed, nonprofit college of engineering 
offering a complete Bachelor of Science Degree Program 
and TWO-YEAR accredited technical institute curricula. 
Students from 50 states, many foreign countries. Outetand. 
Ingly successful graduates employed in aeronautica, elec. 
Cronies, and space technology. Write today for catalogue 
no obligation. 

NORTHROP INSTITUTE OF TECHNOLOGY 
1181 West Arbor Vitae Street, Inglewood I, CalifornI$ 

ENGINEERING DEGREES 

PACIFIC 
INTERNATIONAL 

5719.M Santa Moni 

Electronics, Mechanical 
. Also in Liberal Arts & 

Major in Accounting 
earned by 

HOME STUDY 
Resident Classes Also 
Available if Desired 

Specify course preferred 
PACIFIC 

INTERNATIONAL 
COLLEGE OF ARTS 

& SCIENCES 
Primarily a correspondence school 

Chartered 1995 
ca Blvd. Hollywood 38, Calif. 

Engineering Technician 
A.S. Degree -2 Years 

Electronics Engineer 
B.S. Degree 

Evening Courses Available 

ELECTRONIC TECHNICAL INSTITUTE 
970 W. Manchester Ave., Inglewood, Calif. 

4863 El Cajon Blvd., San Diego, Calif. 

EARN Engineering DEGREE 
s )uI A.S.E.E. degree at home. College 
level HOME STUDY TUDY courses, taught so you can under - 
stand them. Continue your education, earn more in the 
highly paid electronics industry. Missiles, computers. 
transistors, automation, complete electronics. Over 
27,000 graduates now employed. Resident school 
available at our Chicago campus- Founded 1934. Send 
for free catalog. 
American Institute of Engineering & Technology 
1139 West Fullerton Parkway, Chicago 14, III. 

\ 
VCR AN 

ElEC1RONICS 

CAREER 
Write For Free Catalog RE 

WEEKLY TUITION 

MICROWAVE TECHNIQUES -TV 
INDUSTRIAL ELECTRONICS 

COMPUTERS -RADIO 
TRANSMITTERS -RADAR 

PHILADELPHIA WIRELESS 

TECHNICAL INSTITUTE 
1533 Pine Street Philadelphia 2, Pa. 

Founded in 1808 A Non -Profit Corp. 

ENGINEERING B.S. DEGREE 

SCIENCE III IN 36 MOS. 

r o I: FS - C$ IJ R I n ] iaEI 
U.S. NEEDS 50,000 NEW ENGINEERS A YEARI 
EARN ACCREDITED B.S. DEGREE in Science or 
Engineering in 36 months- year -round program optional. 
27 -month engineering diploma also available. Classes 
start Sept., Jan., March, June. QUALITY EDUCATION. 
Graduates employed throughout the U. S. and abroad. 
Government approved for veteran training. Students from 
50 states, 40 countries. 20 buildings ; dorms, gym, Campus. 
New library and laboratories. Employment help provided. 
SAVE TIME AND MONEY. Write for catalog. 
1616 E. Washington Boulevard, Fort Wayne 2, Indiana 

Indiana Institute of Technology 
formerly Indiana Technical College 

Home Study Courses in 
COMPUTER LOGIC 

COMPUTER PROGRAMMING 
TRANSISTOR PRINCIPLES 

from the 
PHILCO TECH CENTER 

Study at home in your spare time and 
at your own pace. Choose from these 
courses: 
1. Digital Computer Fundamentals. An up- 
to -date introduction to the logical construction of a 
computer, its design, operation and application. 

2. Programming for Digital Computers. 
An introduction to the basic concepts and techniques 
of programming. Topics include number systems, 
flow charting, coding, debugging and program 
systems for the future. 

3. Transistor Principles and Practice. A 
comprehensive course for experienced electronics 
technicians and engineers. Experiments verify theory 
and design. Pulse and special circuits are included. 

MAIL COUPON FOR FREE INFORMATION 

PHILCO TECHNOLOGICAL CENTER 
P.O. Box 4730, PHILADELPHIA 34, PENNA. 

Please send information on the home study courses 
I have checked below. 

Digital Computer Fundamentals, Program- 
ming for Digital Computers, Transistor Prin- 
ciples and Practices, Other 

Name_ Age 

Occupation 

Address 

City Zone_State 

PH I LCO® 
A SuBSiDi.ar of VCtTlifi-ClorWerryt 

O ' 
GET INTO 

ELECTRONICS 
V.T.I. training leads to success as technicians, field engineers. special- 
ists In communications, guided mis- 
siles. computers. radar and automation. 
Basic & advanced courses in theory & 
laboratory. Electronic Engineering 
Technology. an ECPD accredited Techni- 
cal Institute curriculum. Assoc. degree 
in 29 mos. H.S. also obtainable. G.I. 
epproved. 

Graduates In all branches of 
electronics with major companies. Start 
Sept.. Feb. Dorms, campus. High 
school graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Department C. Valparaiso, Indiana 

engineering degree in 27 months 
Become an Electronics Engineer. College graduates 
enjoy higher income . . . advancement. Major corpora- 
tions visit us regularly to interview and employ seniors. 
BACHELOR OF SCIENCE DEGREE IN 27 MONTHS 
in Electrical (Electronics or Power major), Aero- 
nautical, Chemical, Mechanical, Civil Engineering. 
IN SG MONTHS a B.S. Degree in Business Adminis- 
tration. One -year Drafting -Design Certificate Program. 
Small classes. Well- equipped labs. Campus. Dorms. 
new library. Moderate Costs. Enter Jan., Mar., June, 
Sept. Founded 1884. Write I. G. McCarthy for Catalog 

and "Your Career in Engineering and Com- 
merce" Book. 

2493 College Avenue Angola, Ind. 
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EMC 

By far the BEST VALUE obtainable in 
either wired or kit form ... compare and 
you'll agree "THE BEST BUY IS EMC." 

EMC Model - 211 Tube Tester - The smallest, lowest 
priced, domestic made tube tester on the market. It is 
completely flexible and obsolescent proof. It checks 
each section of multi -purpose tubes separately, checks 
all octal, loctal, 9 prong and miniature tubes for shorts, 
leakages, opens, intermittents as well as for quality. 
Quality Is indicated directly on a two color meter dial 
using the standard emission test. Comes complete with 
Instructions and tube charts in ring bound manual. 
Size 63/4" X 51/2" X 21/4" deep. Shipping weight: 3 lbs. 
Wired $22.90 Kit $14.90 
CRT Picture Tube Adapter $ 4.50 

EMC Model 109 - Volometer- Features 20,000 OHMS 
volts DC sensitivity and 10,000 OHMS per volt AC sen- 
sitivity. Uses a 41/2, 40 microampere meter, with 3 AC 
current ranges, and 3 resistance ranges to 20 megohms. 
5 DC and AC voltage ranges to 3000 volts and 3 DC 
current ranges; also 5 DB range. 
Model 109 - With carrying strap, Weight 2 lbs. 5 ozs.; 

Size: 51/2" x 63/4" x 27/a" 
$ 

26.95 
Model 109K - Kit Form 19.Y9 
Model HVT - 30,000 Volt Probe for Model 109 7.95 

EMC Model 107A - Peak to Peak Vacuum Tube Volt - 
Ohm Capacity Meter - 6" meter cannot burn out - 
entirely electronic. Measures peak to peak AC voltages 
to 2800 volts in 6 ranges. Measures capacity in 6 
ranges from 50 mmfd to 5000 mfd. Measures resistance 
in 6 ranges from .2 ohm to 1000 megs. Measures DC 
volts to 1000 volts in 6 ranges. Input resistance to 
16.5 megs. Wired $51.40 Kit $36.50 emuimummommomoymeammomommem 
Yes, tell me more, send me FREE a detailed 
catalog of the Complete EMC Line 
NAME 

STREET 

CITY STATE 

E NI Electronic Measurements Corp 
625 B'way, New York 12, N. Y 

Ex. Dept., Pan -Mar Corp., 1270 B'way, New York 1, N.Y 

Dept. RE -963 

108 

FROM 
VIDEO >-- 
DET 

3 91(2 

AGC 

110V AT 
VIDEO AMPL 

SCREEN 

8204 
3 

M EG 
.9 

280V 

7.5pf 

FROM 
VIDEO AMPL 

PLATE 

FLYBACK 
PULSE 

1-.001 

26v 130V 

9 .0033.=. 

I OO K 

A_U 
I M EG 

220K 

-55V 
ply voltage for G1 is tapped off the 
screen grid of the direct -coupled video 
amplifier. 

As the signal level to the video de- 
tector drops, the amplifier screen volt- 
age decreases and less voltage is applied 
to the varistor. Its resistance changes to 
compensate for the drop in signal 

Frequency Meter as 
We put an end to the worrisome 

task of making special, professional-ap - 
pearing tuning dials for the sine- and 
square -wave generators we build by in- 
stalling a small direct- reading frequency 
meter in each instrument. Now there is 
a large knob in place of the dial, and 
a 0-100 microammeter reads 0 -100, 
0- 1,000, 0- 10,000, and 0- 100,000 cycles 
per second with better reliability and 
readability than with our best dials. No 

2NI90 

AF INPUT 

+ 1N34 (2) A 

10µf IK 
DI 02 .5 

10K 

9 -5V 

2 

.0 

70V 

4SH8 
AGC AND 

SYNC CLIPPER 

82K 

IOMEG 

SYNC TO 
VERT 
AND 
HOR 

220K 

280V 

8.2K 

155V 

strength and maintains optimum noise 
immunity. Thus, the fringe lock circuit's 
operation no longer depends on correct 
adjustment by the set owner or a 
technician. 

Similar fully automatic noise -im- 
mune sync circuits are used in other 
1963 Zenith models. 

Oscillator "Dial" 
which the frequency meter is installed 
or may be supplied byy small batteries. 
The entire circuit may be wired on a 
perforated or printed- circuit board at- 
tached to the back of the meter. 

The instrument need be calibrated 
at only one frequency in each range: 
1. Switch power on. 2. Set RANGE switch 
(S1) to position A, apply a 100 -cycle 
signal to the input terminals, and adjust 
R1 for full -scale deflection on meter. 

CALIBRATION 
_SI______ CONTROLS 

RANGE RI IOK (WIREWOUND) 

.05 10K 

.005 

ON_OFF 

500 PF 

t + 
9V 1.5V 1.5V 

t 

warmup time is required, and power con- 
sumption is negligible. 

The diagram shows the solid -state 
circuit which uses one transistor and 
four diodes, all inexpensive. Meter de- 
flection is independent of signal ampli- 
tude above 0.7 volt rms and is largely 
independent of waveform. The micro - 
ammeter may be used without change, 
since circuit operation is linear. Voltages 
can be taken from the instrument in 

Sf 
FRED RANGES 
A -O-100'L 
B -O -IKC 
C -0 -10KC 
D- 0-100 KC 

3. Set Si to B, apply a 1000 -cycle signal, 
and adjust R2 for full -scale deflection. 
4. Switch to C, apply a 10 -kc signal, and 
adjust R3. 5. Switch to D, apply a 100 -kc 
signal, and adjust R4 for full -scale 
deflection. 

Now, connect the frequency meter 
across the output terminals of the oscil- 
lator in which it is installed. In some 
instances the RANGE switch may be 
ganged with the oscillator frequency 
range switch. -Rufus P. Turner END 
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classified Ads f 
Rates -55¢ per word . minimum 10 words. Payment must accompany all ads except 
those placed by accredited advertising agencies. Misleading or objectionable ads not ac- 
cepted. Copy for November issue must reach us before September 14th. Figure one word: 
name of city (New York), name of state (New Jersey). Sets of characters as in key (741 - 
RE), also abbreviations as 8x10 mm, A.C., D.C. C.O.D. Hyphenated words not normally 
considered such count as two words (Hi -Fi). ZONE NUMBER FREE. RADIO - ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 

EDUCATION/ 
INSTRUCTION 

LEARN WHILE ASLEEP. Hypnotize with your re- 
corder, phonograph or amazing new Electronic 
Educator endless tape recorder. Catalog, details 
free. SLEEP -LEARNING ASSOCIATION, Box 24- 
RD, Olympia, Wash. 

FCC LICENSE in 6 weeks, First Class Radio Tele- 
phone. Results Guaranteed. ELKINS RADIO 
SCHOOL, 2603E Inwood, Dallas, Tex. 

LEARN ELECTRONIC ORGAN SERVICING. New 
Home Study courses covering all makes elec- 
tronic organ including transistors. Experimental 
kits -schematics -troubleshooting. Accredited 
NHSC -GI Approved. Write for free booklet. 
NILES BRYANT SCHOOL, 3631 Stockton Blvd., 
Dept. F. Sacramento 20. Calif. 

WANTED 
CASH for used test equipment. Write for quote. 
LEE, 2822 W. Ellsworth, Denver 19, Colo. 

CASH PAID! Sell your surplus electronic tubes. 
Want unused, clean radio and TV receiving, 
transmitting, special purpose, Magnetrons, 
Klystrons, broadcast types, etc. Want military & 
commercial lab /test and communications equip- 
ment such as G.R., H.P. AN /UPM prefix. Also 
want commercial receivers and transmitters. For 
a fair deal write BARRY, 512 Broadway, New 
York 12, N.Y. WAlker 5 -7000. 

G -R, H.P. L &N, etc., Tubes, manuals, military 
electronics. ENGINEERING ASSOCIATES, 434 
Patterson Road, Dayton 19, Ohio. 

FOR SALE 

BUSINESS AIDS 
10,000 CIRCULARS, $39.00. Information and 
samples free. JASON, 2336 Orthodox, Philadel- 
phia, Pa., 19137. 
BUSINESS CARDS, LABELS, RUBBER STAMPS. 
Send for free descriptive literature, HEIGHTS 
INDUSTRIES, 6121 C Street, Capitol Heights 27, 
Md. 
1,000 Business Cards, "Raised Letters" $3.75 
postpaid. Samples. ROUTH, RE -9, 3910 Kipling, 
Greensboro, N. C. 

General 
JAPANESE MERCHANDISE from Radio to Cam- 
era, Any inquiries available, Catalog, Informa- 
tion, and Pricelist $1.00. TOMIO UENO, No. 538 
Shibamatacho, Katushikaku, Tokyo. 

BEFORE You Buy Receiving Tubes, Test Equip- 
ment, Hi -Fi Components, Kits, Parts, etc. . 

send for your Giant Free Zalytron Current Cata- 
log, featuring all STANDARD BRAND TUBES all 
Brand New Premium Individually Boxed, One 
Year Guarantee -all at BIGGEST DISCOUNTS 
in America! We serve professional servicemen, 
hobbyists, experimenters, engineers, techni- 
cians, WHY PAY MORE? ZALYTRON TUBE 
CORP., 461 Jericho Turnpike, Mineola, N. Y. 

FREE CATALOG -name -brand tubes 65% dis- 
count, phono needles 80% or more discount, 
phono cartridges, picture tubes 75¢ inch, parts, 
parts kits, silicon and selenium rectifiers, trans- 
mitting tubes, 7" TV test tube $6.99, imported 
batteries, tube testers etc. Want to swap or sell 
tube inventory? Send us your offering. ARC - 
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TURUS ELECTRONICS CORP. -Dept. R.E., 502 
4 -TRACK STEREO TAPES; RECORDS; All labels 22nd St., Union City, N. J. 
at Cost! Factory- sealed. Box 1601 -C, Des Moines 
6, Iowa. 

PROFESSIONAL ELECTRONICS PROJECTS - 
Organs, Timers, Computers, etc. -$1 up. Cata- 
log free. PARKS, Box 1665, Seattle, Wash. 98125. 

WALKIE-TALKIE RADIOS: Citizens Band equip; 
Intercoms; Radio -TV parts. FREE Catalogue. 
ALLEN ELECTRONICS, 41 -42C Main, Flushing 
55, N.Y. 

WEBSTER ELECTRIC INTERCOMS! Amateur 
Equipment! Marine Electronics! All Select Bar- 
gains! 10¢ Any list! SUPPLIERS, 187 Miraloma, 
Miraloma, Calif. 
PRINTED CIRCUIT BOARDS. Hams, Experi- 
menters. Free Catalog. P/M ELECTRONICS, 
Box 6288, Seattle 88, Wash. 

Audio Hi-fi 

Canadians 

GIANT SURPLUS BARGAIN PACKED CATA- 
LOGS. Electronics, Hi -Fi, Shortwave, Amateur, 
Citizens Radio, Rush $1.00 (Refunded), ETCO, 
Box 741, Dept. R. Montreal 1, Can. 

Electronics 
SILICON CONTROLLED RECTIFIERS -7 AMP: - 
70 V- $1.75; 140 V- $2.25; 200V- $2.50; 300 V 
-$3.50. 25 AMP: -140 V- $3.50; 200V-$3 75; 
300 V -4.35; 400 V- $4.95. All other PRV's in 
stock. All guaranteed. ADVANCE ELECTRONICS, 
79A Cortlandt, N.Y. 7, N.Y. 

DIAGRAMS FOR REPAIRING RADIOS $1.25, Tele- 
vision $2.50. DIAGRAM SERVICE, Box 1151 RE, 
Manchester, Conn. 

CONVERT INEXPENSIVE BC -659 to CB with 
crystal filter, AVC, squelch bias, pi coupling. 
Conversion kit $20.60 -Plans only, $2.00. JAY'S 
CB SERVICE, PO Box 173, Citrus Heights, Calif. 

15 DISTANCE One -tube plans -25f; one -tube 
Handbook-50o. Includes Transistor experi- 
ment catalog. LABORATORIES, 1131 -B Valota, 
Redwood City, Calif. 

BOOK, Valuable Tips for Electronic Hobbyists, 
$1.00. QTA, Box 747, Wharton, N. J. 

PRECISION RESISTORS, carbon -deposit, Guar- 
anteed 1% accuracy. Millions in stock. '/2 watt, 
8{ 1 -watt, 12f. 2 -watt, 15e. Leading manufactur- 
ers. ROCK DISTRIBUTING CO., 902 Corwin, Rd., 
Rochester 10, N.Y. 

MODERNIZE YOUR OSCILLOSCOPE: schematic 
and instructions, Transistor DC Vertical -Preampl 
$2.00. Schematic Synchronized Trigger Sweep 
using Tunnel Diode! $2.00. Also transistor Saw - 
tooth, pulse Generator 1 cps 2 Meg. -$2.00. J. 
ELECTRONICS, PO Box 2367, Huntington Park, 
Calif. 

GOVERNMENT SURPLUS. Jeeps -$223.83, 
Transmitters -$6.18, Receivers -$5.65, Type- 
writers- $4.15, Oscilloscopes, Multimeters, 
Speakers, Walkie- Talkies. Typical Government 
Surplus prices. Exciting details FREE. N.Y. EN- 
TERPRISES, Box 402 -F15, Jamaica 30, N.Y. 

CONVERT any television to sensitive, big- screen 
oscilloscope. Only minor changes required. No 
electronic experience necessary. Illustrated 
plans $2. RELCO, Box 10563, Houston 18, Tex. 

RADIO, TV components, testers, etc. Imported. 
UNITA, 545 Fifth, New York 17. 

FREE LITERATURE keeping you informed on the 
latest work -saving, money- making test equip- 
ment. Learn how Easy Budget Payment Plan 
lets you pay out of increased earnings. Top 
engineered test instruments are priced for tre- 
mendous value. Write today. CENTURY ELEC- 
TRONICS, 352 Maple Ave., Westbury, N.Y. 

TRANS -NITION Electronic Ignition parts kit, 
Negative ground $25. Coil, Manual SPECIAL 
$8.50. Manual $2. ANDERSON ENGINEERING, 
Wrentham, Mass. 

CB TRANSMITTERS $6.00. Other bargains, send 
10¢ for list. VANGUARD, 190-48-99th Ave., 
Hollis 23, N.Y. 

SAVE DOLLARS on radio, TV tubes, parts at less 
than manufacturer's cost. 100% guaranteed! 
No rebrand, pulls. Request Bargain Bulletin. 
UNITED RADIO, 1000 -R, Newark, N.J. 

DIAGRAMS for TV. $2.00; for radio, $1.00. 
HIETT DIAGRAMS, 109 E. First St., Tulsa, Okla. 

4 /TR STEREO TAPES -bought, sold, rented, 
traded! Bargain closeouts! Catalog /COLUMBIA, 
9651 Foxbury, Rivera, Calif. 
WRITE FOR LOWEST QUOTATIONS, Compo- 
nents, Recorders, No Catalogs. HI- FIDELITY 
SUPPLY, 2817 -SC Third, New York 55, N.Y. 
RENT STEREO TAPES -over 2,500 different -all 
major labels -free brochure. STEREO -PARTI, 
811 -RE, Centralia Ave., Inglewood 3, Calif. 
SALE ITEMS -tapes- recorders -component 
quotes. BAYLA, Box 131 -RE, Wantagh, N. Y. 

HI -Fl COMPONENTS, tape recorders at guaran- 
teed "We Will Not Be Undersold" prices. All 
brands in stock. 15 -day money -back guarantee. 
2 -year warranty. Write your requirements for 
quotation. No catalog. HI- FIDELITY CENTER, 
1797D 1st. Ave., New York 28, N.Y. 

TAPE recorders, Hi -Fi components, Sleep- learn- 
ing equipment, Tapes, Unusual values. Free 
catalog. DRESSNER, 1523 Jericho Turnpike, 
New Hyde Park 5, N.Y. 

MISCELLANEOUS 
NEW 3- DIMENSION MAGNIFIER. Makes all close 
work easier, faster! Fits over head. Leaves hands 
free! Circular Free. BESTMART, Box 12303 -GA, 
Cincinnati 12, Ohio. 
PLASTIC WALL DISPLAY HOLDER FRAMES 20 
QSL's. Used by Hams and CB'ers universally to 
modernized shack. 3 holders $1.00 or 10 for 
$3.00 postpaid. Dealers, ask for free sample. 
TEPABCO, Dept. RE9, Box 198, Gallatin, Tenn. 
37066. 
EXOTIC EARRINGS! Details free. Pair, $1.00. 
OHGA, RA -463, Sigakenkusatu, Japan. 
$100 WEEKLY POSSIBLE. Compile mailing lists 
and address envelopes for advertisers. Home - 
spare time. Particulars free. NATIONAL SERV- 
ICE, 81 Knickerbocker Station, New York, N. Y. 
MAKE $25 -$50 WEEK CLIPPING newspaper 
items for publishers. Some clippings worth 
$5.00 each. Particulars free. NATIONAL, 81 
Knickerbocker Station, New York, N. Y. 
PRINTING PRESSES, Type, Supplies. Lists 5¢. 
TURNBAUGH SERVICE, Mechanicsburg Pa. 

SERVICES 
ENGINEERING SERVICES. Equipment, invention 
development. Industrial research. Inquiries held 
confidential. TODD CONSULTING ENGINEERS, 
424 W. 119th, N.Y. 27, N.Y. 
INVENTORS! ASSISTANCE WITH ANY PROB- 
LEM. Patent protection, Promotion, Financial 
Aid. Strictly Confidential. Free record of inven- 
tion forms. Write NEW YORK INVENTION SER- 
VICE, 141 Broadway, Room 817R, N.Y. 6, N.Y. 
TV TUNERS REBUILT AND ALIGNED per Manu- 
facturer's specifications. Only $9.50. Guaran- 
teed. We ship COD. VALLEY TUNERS, 5641 -A 
Cahuenga, No. Hollywood, Calif. 
METERS -MULTIMETERS REPAIRED and cali- 
brated. BIGELOW ELECTRONICS, Box 71 -B, 
Bluffton, Ohio. 
TRANSISTORIZED products dealers catalog, $1. 
INTERMARKET, CPO 1717, Tokyo, Japan. 
ALL MAKES OF ELECTRICAL INSTRUMENTS 
AND TESTING equipment repaired. HAZELTON 
INSTRUMENT CO., 128 Liberty St., New York, 
N.Y. 
SPEAKER RECONING. Satisfaction Guaranteed. 
C & M RECONE CO., 18 E. Trenton Ave., Mor- 
risville, Pa. 

TV TUNERS REBUILT AND ALIGNED Per man- 
ufacturer's specification. Only $9.50. Any make 
UHF or VHF. We ship COD. 90 -day written guar- 
antee. Ship complete with tubes or write for 
free mailing kit and dealer brochure. J. W. 
ELECTRONICS, Box 51D, Bloomington, Ind. 
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JUMBO P2V OFFER 
FREE! EXCLUSIVE I Only with Poly Paks 

Yx P L 
Jumbo 

U 
Pak S3 

100 
Transistors Diode. CHOOSE ANY ITEM IN 
Rectifiers Coils 
Resistors . Knobs THIS SALE AD FREE WITH 
e ""de" gee. ate. tar for handling EVERY $10.00 ORDER ! 

BOTH FREE WITH ANY $10.00 ORDER 

SILICON POWER DIODE STUDS 
Amp.' V. Salo Amp. V. Sale Amp. V. Sale 

200 S_37 S0 5.99 35 50 $1.25 
2 000 .59 25 100 1.29 35 100 1.49 
2 600 .69 25 200 1.60 35 200 1.65 

GUARANTEED DOLLAR POLY PAKS 
25 'MYLAR SOUARE' CONDENSERS, '" " -' "If S 
INFRA -RED PHOTO DETECTOR TRANSDUCER 
INFRA -RED PARABOLIC REFLECTOR & FILTER KIT" 
8 TANSISTOR ELECTROLYTICS, ' I rltc 8.100(93... , 

30 VITAMIN -0 MOLDED CONDENSERS, asst 

5 TANTALUM ELECTROLYTICS, ....8 85 
POSTAGE STAMP CRYSTAL MIKE, by Shure $ 
6 IBM TUBES, 6450. 6.163. rá.65. 6211, 5687. 5606 

1 100 PRINTED CIRCUIT PARTS, " "'O' e2' 
3 UTC 'Sub -Ounce(' TRANSTR TRANSFORMERS, asst $ 
100 TUBULAR CERAMIC CONDENSERS 
30 PRECIS;ONS. A Ice. to a n'eo. '2, 1, 2W,.., 
30 'LOW NOISE' CORNING RESISTORS, 5'T too' 
300 -ft. HOOKUP WIRE, tas' c "1"I's, ,32. 
50 ONE -WATTERS, Mk". aro,Ile)'. 5 %p too 

60 TUBULAR CONDENSERS, to ,5mf to 1500V 

40 DISC CONDENSERS, 27muv to .05mí to 1KV 

60 TUBE SOCKETS, mugs, receptacles, worth $25 $ 

15 PANEL SWITCHES, ""aq, Power. micro, 01166 $ 

10 TRANSISTOR SOCKETS, for PNP.NPN 1......1.1 $ 

30 POWER RESISTORS, to 50W to 24K 5% too.. _$ 

50 MICA CONDENSERS, to .01, silver. too $ 

10 VOLUME CONTROLS, to 1-meg. switch too $ 

10 ELECTROLYTICS. ''" and tubular tyres $ 

SO RADIO -n TV KNOBS, asst. colors, styles $ 

10 TRANSISTOR ELECTROLYTICS, 1" 1°000f 
$25 RADIO -n -TV SURPRISE, aide vnrlety 
50 COILS 8 CHOKES, ''. ". ". 'caking. IF too 

35 TWO WATTERS, ' ',-,,` An. 5 0 too 

100 ASST. HALF WATTERS, re.i.turo, 5' too 

60 HI -O RESISTORS, ' 1. 2w. to 1.rneg. 5% too 

10 PHONO PLUG A JACK SETS, tuner.. a81p116ers 

50 TERMINAL STRIPS, "`I. I t" lO lug. 
30 SILVER MICA CONDENSERS, asst. values 

60 CERAMIC CONDENSERS, ' I l.cs, etc. to .05mí 
4 TRANSISTOR TRANSFORMERS, `.,,rah 524 $ 

40 WORLDs SMALLEST RESISTORS, 5 %. too, I /1Ow $ 

25 'CERAFIL' WORLDs SMALLEST COND., to .05 mf 

$25 TRANSFORMER SURPRISE, assortment 
40 SUBMINI CONDENSERS,'" AMOnf cereal too 

100 PARTS SURPRISE, " "rth 621 

$ 
S 

s 

$ 

10s i Semiconductors I Poly Pa 
SEND' FOR OUR CHRISTMAS BARGAIN CATALOG ON 

Pairs Parts 

2 WESTINGHOUSE 100 WATT TRANSIST'S, min 2 for $1 

13 ....A 10 TRANSISTORS, 5 PNP and 5 NPNs, a. " cases.. 1 

1,1 4 G -E RF TRANSISTORS, 2N170, NPN 4 for $1 

lo UPRIGHT SILICON DIODES, IN434s, worth 640..$1 
2 40 -WATT TRANSISTORS, 2N174 e e T036 2 fur $1 

4 HUGHES H.V. DUAL RECTIFIERS, 7 Pln s11lcon11 
5 G -E TRANSISTORS, 2N107, PNP, .ttdb, 5 for $1 

6 SYLVANIA TRANSISTORS, 2N377, 28.-000. nPn $1 
4 G -E TRANSISTORS, 2N43, $1 "iuu 
25 SEMI -KONS: "I "'"00rs, mrt dlodee.. .25 for $1 

n 30 'KLIP -IN' DIODES. like 1N82 30 for $1 

3 POWER TRANSTRS, 40W. 201V, IOW 1 

1 -WATT ZENER DIODES, (noose from 4 to 30v 11 

25 -amp 'CAR IGNITION' TRANSISTOR, twiteh1ng1 
4 SUN BATTERIES, " I.. ....- lite sensitive. Z$1 

3 CBS 20 -WATT TRANSISTORS, PNP, stud. 2N1320 $1 

n 3 CBS 20 -WATT TRANSISTORS, NPN, stud, 2N1321 $1 

4 CBS IS -WATT TRANSISTORS, PNP, threaded case $1 

E 15 GERMANIUM DIODES, 1N34, 48, 60 equals. 1 

2 AMP SILICON CONTROLLED RECTIFIER, stud' 1 

HOFFMAN, SOLAR SILICON CELL. ' : ' I" $1 
10 HIGH GAIN NPN TRANSISTORS, 'r1.5 case $1 

6 HIGH GAIN PNP TRANSISTORS, TOS case..6 for f1 

Cl 20 TOP HATTERS, silicon. untested $1 

n 4 PHILCO TYPE 100 -MC SB -100 TYPE TRANSISTORS $1 

n 15 PNP TRANSISTORS, I " "'rted tapes A cases $1 

n 15 NPN TRANSISTORS, 0st "'te'I tyres A cases $1 

10 FAMOUS CK722 TRANSISTORS, PfP $1 

2 35 -WATT POWER TRANSISTORS, son, Cns, stud $1 

50 -W SILICON HI -POWER TRANSIST'S, 2N424 equal $1 

n 10 SWITCHING TRANSISTORS, :.I ". 2N438 equal $1 

2 20 -AMP SILICON POWER RECTIFIERS, stud $1 

[l 10 DUAL SILICON DIODES. ro-, (ass cn8 $1 

4 10 -MC 2N113 IF TRANSISTORS, TO22 ca se $1 

5 G -E 2N107 TRANSISTORS, I 'l' 5 for $1 

n 6 SILICON UPRIGHT ZENER DIODES, sat V 8 n,r f1 

25 SILICON "EPDXY" DIODES, asst. V....25 for $1 

D 4 SUBMINI TRANSISTORS, CK783 TO22 rf I"6' $1 
n 4 SUBMINI TRANSISTORS, 2N131, pnp, T024, rftf $1 

POLY PAK OF THE MONTH! 100 PARTS SURPRISE - $1 
it,,.,, t 4.".k I.,,a' '.r .e seen! Imagine -ynu may receive 

,(ti ...I" . Ir:n Ist"ro. transistor transformers. 
.,.I..I ,..,,.1,««.'.' . ,li d,,. boards. rte., etc. tt't, 2 lbs. 

WANTED ! CANADIAN "N FOREIGN CUSTOMERS I 

O LY 
money order, 
Per Pak 1 lb. 

.. tt'us 

P AKS P o .. "22H So. Lynnh&d, Mass. 

-,st supplier of 
I a ' "rtmento. 
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new hooks 
SCIENCE PROJECTS IN ELECTRICITY, by Edward 
M. Noll. Howard W. Sams d Co., Inc., 4300 W. 
62 St., Indianapolis 6, Ind. 51/2 x 81/2 in. 144 

pp. Paper, $2.95. 

The purpose of this book is educa- 
tional. A series of demonstrations teaches 
the principles of electric current flow, dc 
and ac, leaving the student with a knowl- 
edge of inductive and capacitive circuits 
and of resonance. The last chapter de- 
scribes the construction of a crystal radio. 

A SERVOMECHANISM PRIMER and ADVANCED 
SERVOMECHANISM DESIGN, both by Ira Ritow, 
Dolphin Books, Doubleday d Co., Inc., 575 Madi- 
son Ave., New York, N.Y. 41/4 x 7 in.; 184, 224 

pp. respectively. Paper, $1.95 ea. 

The "primer" introduces the reader to 
servomechanisms. and covers several sim- 
ple servomechanism designs. The advanced 
work deals with techniques required in the 
design of complex servomechanisms. 

ELECTRONICS REFERENCE DATA (Vol. 3) How- 
ard W. Sams d Co., Inc., 4300 W. 62 St., In- 
dianapolis 6, Ind. 81/2 x 11 in., 128 pp. Paper, 
$2.95. 

Useful data that appeared originally 
in "Aerovox Research Worker." This vol- 
ume covers radio receiver circuits and 

HIGH SCHOOL "GRADS" 
You don't need college to have a 

fascinating job, a bright future, 
big pad' and ad%ancenlent. 

Those who don't know the facts 
say that only the college 

trained men get the 
ood jobs in indus- L, try, Wrong! But 

is true 
that the av- 
eraRe hiRh- 

11111 I a I¡du lsoo gra - ill seuate 

ges t 

only the 
noorest kind of job - 

unless he has additional training in a specialized field. 
For these men the biggest and fastest growing field 

open today is Electronics -all branches- Jobs are look- 
ing for men. You can train in as short a time as 36 
weeks in the Electronic Labs of Coyne in Chicago, the 
Electronics Center of the Country. Most of your tui- 
tion can be paid after you graduate. 

Like the great universities. Coyne School is an edu- 
cational institution not for profit- A Coyne diploma 
gives you high standing with 
employers. Coyne graduates 
hold top jobs in Electronics 
all over the world. 

See how little it costs to 
get the training you need. 
Don't put it off. Make your 
own decision. Send us your 
name, address now -this con - 
pon or a postcard will do- No 
salesman will bother you at your 
home. All information is FREE. 
Coyne Electrical School, Chicago 7. III Dept. 63 -N 

[-Coyne Electrical School, Dept. 63 -N 
saes W. Congress Pkwy., Chicago 7, III. 

Please send Free Book "Your Opportunities in Elec- 
. tronces." I am under no obligation -no salesman will 
I call at my home. 

Name .Plume 

I Address Age _-- 

RRZene 
r Statt J 

measurements; capacitors, Zeners and other 
components; plus a large section on filter 
design. 

UNDERSTANDING AND USING CITIZENS BAND 
RADIO. Allied Radio Corp., 100 N. Western Ave.. 
Chicago 80, III. 51/2 x 81/3 in., 111 pp. Paper, 500 

Everything to know, from obtaining a 
license to operating and testing the equip- 
ment. FCC regulations. the `IO" code and 
proper use of microphone are included. 

INDUCTANCE CALCULATIONS, WORKING FOR- 
MULAS AND TABLES, by Frederick W. Grover. 
Dover Publications, Inc., 180 Varick St., New 
York 14, N. Y. 51/2 x 81/2 in., 286 pp. Paper, 51.85 

Accurate formulas and tables for cal- 
culating self- and mutual inductance in all 
configurations of straight filaments ( Part I) 
and circular coils (Part 2). 

CB RADIO SERVICING GUIDE, by Leo G. Sands. 
Howard W. Sams d Co., Inc., 4300 W. 62nd St., 
Indianapolis 6, Ind. 51/2 x 81/2 in 760 pp. 
Paper, $2.95. 

Practical procedures for testing, ad- 
justing and repairing transmitters and re- 
ceivers for Citizens band. 

TUNNEL DIODES FOR SWITCHING AND MICRO- 
WAVE APPLICATIONS. RCA Semiconductor and 
Materials Div., Somerville, N. J. 51/2 x 81/2 in., 
159 pp. Paper, $1.50 

Theory, schematics and design data 
for engineers. Practical circuits show di- 
odes as microwave amplifiers, converters, 
oscillators and high -speed switches. Five 
pages are devoted to specifications of vari- 
ous types, with RCA type numbers and 
characteristics. 

The Serviceman's 
Always 

Right .. . 

When He Uses 

QUIETROLE 
The happiest customers are serviced by 
repairmen who use Quietrole . .. the amaz- 
ing lubricant that so effectively silences 
pesky, noisy controls and switches on radios, 
TV sets and electronic instruments. If you 
want to leave your customers smiling, you'll 
do what good servicemen do everywhere ... 
USE QUIETROLE! 

Now, with FREE 
EXTENDER TUBE 
for aerosol 
can to easily 
reach the most 
remote places. 
The best 
distributors 
everywhere are 
pleased to 
UIETROLElell 
IN SPRAY CANS 
or 2, 4, 8 or. 
BOTTLES 

manufactured by 

:QUIETRUIE 
COMPANY 

Spartanburg, South Carolina 
In Canada: CROSS CANADA ELECTRONICS 

12 Laurel Street, Waterloo, Ontario 

RADIO -ELECTRONICS 

a 
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CITIZENS BAND RADIO MANUAL (Vol. 3). How- 

ard W. Sams & Co. Technical Book Div., 4300 
W. 62 St., Indianapolis 6, Ind. 81/2 x 11 in. 

160 pp. Paper, $2.95. 

Compilation of Photofact schematics 
and service data covering 34 recent CB 
transceivers of 16 brand names. Includes a 
15 -page discussion of servicing potential, 
FCC regulations on servicing, test instru- 
ments and equipment, plus servicing hints. 

PRINCIPLES OF ELECTROMAGNETISM APPLIED 

TO ELECTRICAL MACHINES, by B. Hague. Dover 
Publications, Inc., 180 Varick St., New York 14, 
N. Y. 51/2 x 81/2 in., 359 pp. Paper, $2.25 

Mathematical theory and applications 
for engineers and advanced students in this 
field. 

COMMUNICATIONS ENGINEERING RADIO REG- 

ISTRY (Industrial Radio Systems). Radio Maga- 
zines, Inc., PO Box 629, Mineola, N. Y. 81/2 x 11 

in. 295 pp. Paper, $7.00. 

Listing of licensees with communica- 
tions equipment operating in Special In- 
dustrial, Power Utility, Petroleum and Gas 
Pipeline, Forest Products, Relay Press, Mo- 
tion Picture, and Vhf Maritime Services. 

First section lists licensees alphabeti- 
cally by state and service classification. In 
the second section, licensees are listed by 
operating frequencies. 

FUNDAMENTALS OF RADIO CONTROL, by Leo 
G. Sands. Howard W. Sams & Co., Inc., 4300 W. 
62 St., Indianapolis 6, Ind. 5%2 x 81/2 in., 144 pp. 
Paper, $3.95. 

A technical discussion of commercial 
equipment and circuitry, with FCC rules. 

BASIC OSCILLATORS, by Irving M. Gottlieb. 
John F. Rider Publisher, Inc., 116 W. 14th St., 

New York 11, N. Y. 6 x 9 in., 198 pp. Paper, 
$4.50. 

Detailed theory and practice of tube, 
semiconductor and saturable -core oscilla- 
tors, profusely illustrated. 

PRACTICAL TV TUNER REPAIRS, by Robert G. 

Middleton. Howard W. Sams & Co., Inc., 4300 
W. 62nd St., Indianapolis 6, Ind. 51/2 x 81/2 in., 
128 pp. Paper, $2.50. 

You need not fear troubles in tuners 
if you understand how to test, align, and re- 
place them, as clearly explained here. END 

Radio -Electronics arket center 

AUDID unlimited, inc. 

Specializes in SAVING YOU MONEY 

FACTORY 
FRESH COMPONENTS 

LOWEST POSSIBLE 
QUOTATIONS 

t FAST DELIVERY 

TIME PAYMENTS 
UP TO 36 MOS. 

We are FRANCHISED 
by 

OVER 50 

MANUFAC- 

TURERS. 

FAMOUS 

TURERS. WRITE 
FOR BARGAIN 

LIST. Visit Our Warehouse 

715-8 2nd Ave., (Nr. 38Ythl 

New York 16, New 

TOO HIGH? 
Mail us your list of components for 
a PriceCrushing quote on your 
stereo hi -fi needs! 

Write too for our valuable audio dis- 
count catalog A -17. 

KEY ELECTRONICS CO. 
120 Liberty St. New York 6, N. Y. 

CONVERT TO COLOR TV 
COLORDAPTOR -A simple 10- 
tube circuit and rotating color 
wheel converts any size B & W 
TV to receive compatible color. 
COLORDAPTOR - Easily at- 
tached to any TV set, does not 
affect normal operation, often 
built from parts experimenters 
have on band, BRILLIANT 
COLOR! 

Complete booklet -gives theory of opera- $195 
tion, all construction details, schematic, 
and sample color filters. 

95 a 
Essential Parts Kit- 
Includes all special parts- coils, delay $19.9$ e197 J1 
line, crystal, color filters. Add $1.00 
for sets over I6 ". 

COLORDAPTOR 1798 Santa Crue, 
Menlo Park, Calif. 

SILICON 750 MA 

TOP HATS LOWEST PRICES 

OR DIODES GUARANTEED 

LOW LEAKAGE NEWEST TYPE 
PIV /RMS 

50/35 
.05 ea. 

PIV RMS 
100/70 
.09 ea. 

PIV /RMS 
200/140 
.12 ea. 

PIV /RMS 
300/210 
.18 ea. 

PIV /RMS 400/280 
.23 ea. 

PIV /RMS 
800/560 

.S8 ea. 

PIV RMS 
500/350 
.28 ea. 

PIV /RMS 
600/420 
.38 ea. 

Ply ,RMS 
700/490 
.50 ea. 

PIV /RMS 
900/630 
.68 ea. 

PIV /RMS 
1000 700 

.78 ea. 

PIV RMS 
1100 770 

.88 ea. 

ALL TESTS! AC & DC 
100 Dif. Pre. Res. 1/2, 1, 
G.E. IN91 Diode -10 for 
Special 1000 PIV -750 MA. 

SILICON POWER 
Amps l'iv Sale 

3 50 $0.15 
S 100 .30 
3 200 .40 
ii 400 .65 

000 .75 
50 .60 

l/ 100 .80 
1 _ 2110 1.00 
l - 400 1.50 

/IIO 2.00 
Money Back guarantee. 
F.O.B. NYC. Include check 
charges plus. C.O.D. orders 

WARREN ELECTRONICS 
NYC 7, NY 87 Chambers 

& FWD & LOAD 
2 WATT -1% Tol. $1.25 

$1.00, 100 for $8.00 
10 for $7.50 

DIODE STUDS 
:Imps l'iv Sale 

:15 50 $1.30 
35 100 1.55 
35 200 2.00 
35 400 3.00 
50 50 2.25 
50 100 3.25 
30 200 4.00 

lÚ0 50 2.75 
100 100 3.50 
100 3110 4.00 

$2.00 min. order. Orders 
or money order. Shpg. 

25',, down. 

CO. 
St. Wo 2.5727 

FAST SHIPMENTS 
RECORDERS TAPES 

-COMPONENTS KITS 

BEST -BY- COMPARISON PRICES 
VISIT FACTORY SEALED CARTONS 
OUR SEND FOR "QUOTES" ON PACKAGE STORE DEALS AND SAVE MORE 

125 -R East 88 St., New York 28, N. Y. 

r- OF THE WORLD'S FINEST 
?Lk ELECTRONIC GOV'T 

SURPLUS BARGAINS 
l 

I OR 2 - $17.95 - With EV or Ronette 
Cartridge, Diamond Stylus, 4 pole motor. 
Rood Base $3.50 extra. FREE CATALOG. 

GM PHOTOELECTRONICS 
623 So. Gay Street Knoxville 2, Tenn. 

SEPTEMBER, 1963 

HUNDREDS OF TOP QUALITY 
ITEMS- Receivers, Transmitters, 

Microphones, Inverters, Power Supplies, 
Meters, Phones, Antennas, Indicators, 
Filters, Transformers, Amplifiers, 
Headsets, Converters. Control Boxes, 
Dynamotora, Test Equipment, Motors, 
Blowers, Cable, Beyers, Chokes, Hand- 
sets, Switches, etc., etc. Send for Free 
Catalog -Dept. RE. 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1105 LIMA, OHIO 

SAXITONE RECORDING TAPE 
Oxide guaranteed not to rub off or squeak -or money 
back. Compare rs with other "Bargain" tape. You'll 
find it's more than lust price" when you deal with 
us. We are original pioneers in the tape recorder 
business and our reputation means everything to us. 

225' MYLAR, 3" (in mailable box) 39 
600' acetate (plastic), 5 inch 75 
600' MYLAR 5 inch reel 85 
900' MYLAR (l'olyester), 5 Inch... 89 
1200' MYLAR, 1/2 mil. 5 inch reel. 1 15 
1200' MYLAR, tensilized, 5 inch...1 59 
1200' acetate (plastic), 7 inch....1 15 
1200' MYLAR, 11/2 mil. (strong)..1 29 
1800' acetate (plastic), 7 Inch....1 39 
1800' MYLAR 1 mil. thick, 7 inch..1 89 

- 2400' MYLAR, untensillaed, 7 inch.2 59 
2400' MYLAR. tensilised. 7 Inch... 2 89 

(Large Users Even Lower) 
SAVE 30% 

4 -track stereo music on tape 
(Complete stock) 

NORELCO SPEAKERS 
Famous AD3800M, twin cone 8" 
(75- 19.000 cycles) comparable 
net 9.90 now 4.95, 2 for 9.00, 
plus postage. OTHER Norelco 
models at BIG DISCOUNTS. 
Specifications on entire NoreleO 
line sent an request. 

SAXITONE TAPE SALES 
die. Commission Elcctronics,Inc. 
1776 Columbia Rd. N.W., Wash. 9, D.C. 

PLUS 
POSTAGE 

Convert any television to 
sensitive 

BIG -SCREEN OSCILLOSCOPE 
with minor, inexpensive 
electronic experi 

circuit. r enceneeded to 
follow our clearly, illustrated 
plans. TECHNICIANS, HAMS, 
EXPERIMENTERS, BROAD- 
CASTERS. Use in 
lab. Any set -any size screen. 

FULL PLANS $2 
RELCO, Dept. R -9, Box 10563, Houston 18, Tex. 

SOLVE ELECTRONICS PROBLEMS 

FAST WITH SPECIAL NEW 

PROFESSIONAL SLIDE RULE! 

Try this patented, high quality aluminum - 
alloy instrument free for 10 days. Designed 
especially to solve electronic problems, it 
locates decimal points, eliminates converting 
units, carries special scales and formulas for 
fast, accurate short cuts. You get attractive 
carrying case, easy 123 -page illustrated in- 
struction manual with practice problems, and 
90 day period of free consultation service 
... all for only $14.95. Send cash or money 
order today, try it out for 10 days ... and 
get your money back if not fully satisfied! 

CLEVELAND INSTITUTE 
OF ELECTRONICS 

1776 East 17th Street Cleveland 14, Ohio 

Dept. A 
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Goodbye to flashlight fumbling... 

NEW RCA 

LOCA -LITE 
spotlights your work -frees both hands! 

This big -power little lamp -developed by RCA especially for TV 
and radio service technicians -hangs its light to shine right where 
you're working! Just attach Loca- Lite's swivel hook to a lead wire 
or component and Loca -Lite stays horizontal, leaving both your 
hands free as long as you work. No more flashlight fumbling! 

A limiting resistor guards against short circuits and limits secondary 
voltage to prolong bulb life. Transformer construction prevents both 
110 -volt and AC hum in chassis vicinity, eliminating interference 
with critical adjustments in chassis circuits. Practical Loca -Lite has 
a practical transformer, too, that 
plugs into standard 110 -volt outlets 
without interference with other caps 
in duplicate receptables. 

Ten -foot plastic Loca -Lite cable 
allows complete freedom of move- 
ment. Loca- Lite's high -impac plastic 
lamp housing has a mirror -finish re- 
flector and a deep- seated bulb that 
spot and magnify the beam right on 
your work area. 

112 

See your Authorized RCA Parts and Accessories Distributor 
f o r s a f e , practical Loca -Lite ... or write .. 

RCA PARTS AND ACCESSORIES, P.O. BOX 654, CAMDEN 1, NI.J. 

THE MOST TRUSTED NAME 

IN ELECTRONICS 

ar:v5isr> 1M .e.-----'-ra..:.aar..:- 

ADVERTISING 
INDEX 

Radio- Electronics does not a 

e 

responsibility 
for any errors appearing in the index below 

Accurate Instrument Company, Inc. 25 Allied Radio Corp. 77-78 
Amperex Electronic Corp. Second Cover Atlas Sound Div. of American Trading & Production Corp. 88 
Barry Electronics Corp. 97 
Benjamin Electronic Sound Corp. 102 
B & K Manufacturing Co. (Div. of Dynascan Corp.) 91 Blonder- Tongue Labs. 16 Brooks Radio & TV Corp. 71, 104 
Cadre Industries Corp. 15 
Capitol Radio Engineering Institute 11 -14 
Castle TV Tuner Service 10 Centralab, Div. of Globe -Union 75 
Chemical Electronic Enginering Co. 65 
CLASSIFIED ADS 109 
Cleveland Institute of Electronics 56 -59 
Conar Instruments (Div. of National Radio 

Institute) 64 
Cornell Electronics 102 
Coyne Electrical School 98, 110 
Coyne School Publications 105 
CREI Atomics (Div. of Capitol Radio Engi- 

neering Institute) 94 
(The) Datak Corp. 76 
DeVry Technical Institute 7 
Dymo Industries, Inc. 66 
EICO Electronic Instrument Co. 26 
Electronic Measurement Corp. (EMC) 108 Electronic Publishing Co., Inc. 88 
Elpha Marketing /Thorens 8 

General Radiotelephone Co. 
Grantham School of Electronics 
Gregory Electronics Corp. 
Grommes (Div. of Precision Electronics) 

86 
17 
98 
18 

Hammalund Manufacturing Co. 9 
Harman -Kardon Inc. 3 
Heald's Engineering College 103 
Heath Company 72 -73 
International Crystal Mfg. Co., Inc. 89 
Jensen Manufacturing Co. Third Cover 
Jerrold Electronics Co. 52 -53 
(E. F.) Johnson Co. 86 
Lafayette Radio 95 -96 
Massey Technical Institute 87 
Mercury Electronics 61 
Multicore Sales Corp. (Div. of British 

Industries) 99 
National Radio Institute 23 -24, 92 
National Technical Schools 5 
Perma -Power Company 71 
Philco (Techrep Div.) 98 
Polypaks 110 
Progressive "Edu- Kits" Inc. 84 
Quam -Nichols Company 22 
Quietrole Company 110 
Rad -Tel Tube Company 101 
RCA ( Electronic Components and 

Devices) 20, 85, Back Cover 
RCA (Parts & Accessories Div.) 112 
RCA Institutes 67 -69, 88, 97, 100 
(H. W.) Sams & Co., Inc. 19, 92 
(H. H.) Scott Inc. 103 
Sencore 21 
Sonar Radio Corp. 65 
Sony Corp. of America 79 
Sprague 83 
Superscope, Inc. 81 
Supreme Publications 100 
Sylvania Electric Products Inc. 62-63 
(Sarkes) Tarzian Inc. (Tape Div.) 60 (Sarkes) Tarzian Inc. (Tuner Div.) 93 
Weller Electric Co. 55 
Workman Electronic Products Inc. 82 Wen Products Co. 106 
Winegard Company 99 
Wuerth Products Corp. 100 
Xcelite Inc. 82 
SCHOOL DIRECTORY page 107 
American Institute of Engineering & Technology 
Electronic Technical Institute 
Indiana Institute of Technology 
Northrop Institute of Technology 
Pacific International College of Arts & Sciences 
Philadelphia Wireless Technical Institute 
Philco Technological Center 
Tri -State College 
Valparaiso Technical Institute 
MARKET CENTER page 111 
Audio Unlimited Inc. 
Carston 
Cleveland Institute of Electronics 
Colordaptor 
Fair Radio Sales 
GM Photoelectronics 
Key Electronics 
Relco 
Saxitone Tape Sales (Div. Commissioned 

Electronics Inc.) 
Warren Electronics Co. 

Printed in U.S.A. 

RA D-10-ELECTRONICS 
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o 
o°TCOoQO "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. 

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. 

MI 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. 

gilla 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. 

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 ears. (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. 

PRESENT STEREO LISTENING 

WITH HEADPHONES 

LEFT AMPLIFIERS RIGHT 

LEFT 

EAR 

/(V 
RIGHT 
EAR 

LISTENER WITH STEREO HEADPHONES 

NORMAL STEREO LISTENING Jee*ee "SPACE-PERSPECTIVE" 

IN ROOM WITH SPEAKERS 

SPEAKERS RIGHT 

LISTENER 

lVVrite for Catalog 165 -H 

JENSEN 

STEREO LISTENING WITH HEADPHONES 

AMPLIFIERS I RIGHT 

"SPACE-PERSPECTIVE" 
NETWORK 

R-L 

LISTENER WITH STEREO HEADPHONES 
and 

jenren "SPACE -PERSPECTIVE" 

TO LEFT 
AMPLIFIER 

TO RIGHT 
AMPLIFIER 

4 

NEAR 
EAR 

SOLID LIVES- TRANSMSSON 
CHARACTERISTICS OF "SPACE 
PERSPECTIVE- NETWORK 
DOTTED LINES- WIENER 
DIFFRACTION DATA 

iii FAR's , 
EAR 

- 

5 I 

X00 t00 600 IN 

FREQUENCY 
aK 6K )K 

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 

controls 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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Service Technicians 

ahoy! 
RCA to the rescue! 

In electronic servicing, it's the 
little things that count ... the 
minor problems that add up to 
a major loss of time. Now RCA 
answers the S -O -S of busy serv- 
icemen with 5 new service aids: 

____-',,,,, 

Ni1V1STOR SOCKETS: 

Saves time -wasting socket -seeking. 
The two most wanted nuvistor sock- 
ets: For conventional mounting and 
stand -off printed circuits. 

1A1382- conventional mounting. 
1A1383- stand -off printed circuits. 

NUVISTOR PULLER: 

Saves time. Grips nuvistors 
tightly to ease them from 
sockets quickly and effort- 
lessly. 1A1347 

--....,,,.,r..¡ 
.....-.ro-" 

RCA 6 -WAY PIN STRAIGHTENER: 

Saves time and trouble with bent pins on 
novars, nuvistors, 12 -pin tubes and 7 -, 9- and 
10 -pin miniatures. Trim, free -form design, 
complete with screws for attaching to work- 
bench or tube caddy. IA1369 

And for quicker, more 

efficient servicing, two popular 

basic service aids: 

NEW RCA DROP CLOTH: 

Saves customers' carpets, floors. 3' 
square with cushioned lining -fully 
skid and scratch- resistant. Packs 
easily, resists wrinkles. 1A1044A 

NEW RCA FOAM- RUBBER FLOOR MAT: 
Saves tired feet when you stand all day 
at your service bench. Put one at your 
primary work area, another behind your 
counter. Bright red RCA monogram 
dresses up your entire shop. 1A1381 

RCA SERVICE -SPECIAL TOOL CHEST: 

IA1280 -Saves missing tool problems. 
Ample room for all tools with special 
compartment for RCA WV -38A V -O -M or 
RCA power line monitor. Keep every- 
thing right where you want it. 

RCA LITEWEIGHT TUBE CADDY: 

1A1241 - Saves carrying a full -size 
caddy when not needed. Made of 
sturdy, stain -resistant liteweight 
molded plastic. And it can hold up to 
210 receiving tubes at one time. 

SEE YOUR PARTICIPATING RCA TUBE DISTRIBUTOR FOR ALL THESE RCA SERVICE AIDS. - 

RCA Electronic Components and Devices 

The Most Trusted Name in Electronics 
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