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How to replace top quality tubes with identical top quality tubes 
Most of the quality TV sets you are presently servicing were designed around special Frame Grid lubes originated by Amperex. More and more tube types originated by Amperex are going into the sets you'll be handling in the future. Amperex Frame Grid tubes provide 55% higher gain -bandwidth, simplify TV circuitry and speed up your servicing because their extraordinary uniformity "mp »e, o+" virtually eliminates need for realignment when you replace tubes. rucn. &. 

Amperex Frame Grid Tubes currently used by the major TV set makers include: tu 
2ER5 2GK5 2HA5 3EH7 3GK5 3HA5 4EH7 4EJ7 4E58 4GKS 4HA5 5GJ7 6EH7 6EJ7 6ER5 6E58 6FY5 6GJ7 6GK5 6HÁ5 6HG8 7HG8 8GJ7 
If your distributor does not yet have all the Amperex types you need, please 

be patient -in some areas the demand keeps gaining on the supply. Amperex Electronic Corporation, Hicksville, Long Island, New York 11802. 
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A New Electronics Slide Rule 
with Self- Training Course 

Why didn't someone think of this before? 
Here's a great new way to solve electronic problems accurately 
... easily. The Cleveland Institute Electronics Slide Rule is 
the only rule designed specifically for the exacting requirements 
of electronics computation. It comes complete with an illus- 
trated Self- Training Course consisting of four lessons ... each 
with a short quiz you can send in for grading and consultation 
by CIE's expert instructors. With this personal guidance, you'll 
soon be solving complex electronics problems in seconds while 
others still struggle along with pad and pencil. 

Here's what Mr. Joseph J. DeFrance, Head of the Electrical 
Technology Dept., New York City Community College, has 
to say about it: 

"I was very intrigued by the `quickie' electronics problem 

SATISFACTION Warranty 
The Electronics Slide Rule with Self- Training 
Course is available only from Cleveland Institute 
of Electronics, and is covered by CIE's exclusive 
"Satisfaction Warranty." Order it now ... use it 
for ten full days. Then, if you're not completely 
satisfied, you may return the Slide Rule with Self - 
Training Course and CIE will refund full payment. 

.1444444444444444444A 
JANUARY, 1 9 6 5 

solutions. It is an ingenious technique. The special scales 
should be of decided value to any technician, engineer, 
or student. The CIE slide rule is a natural." 

See for yourself. You will learn how to use special scales to 
solve problems dealing with reactance, resonance, inductance, 
AC and DC circuitry, etc. And, as an added bonus, you can 
use this high -quality rule for conventional computation, too. 

This all -metal Slide Rule is a full 10" long and is made to 
our rigid specifications by a leading manufacturer of measur- 
ing instruments. Slide Rule, Self -Training Course and hand- 
some top -grain leather carrying case . . . all yours for just 
$14.95. Cleveland Institute of Electronics, 1776 E. 17th St., 
Department RE -106, Cleveland, Ohio 44114. 

SEND COUPON TODAY 

to: Cleveland Institute 
of Electronics 

1776 East 17th St., Dept. RE -106 Cleveland, Ohio 44114 

Please send me your Electronics Slide Rule with Self- Training 
Course and top -grain leathercarryingcase.I amenclosing$14.95. 
(If not fully satisfied after 10 -day trial, CIE will refund payment.) 

Name 
(Please Print) 

Address County - 

City State dip 
Send descriptive literature only . . . no obligation 

L_ 
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Radio - Electronics 
JANUARY 1965 VOL. XXXV No. 1 

Over 55 Years of Electronic Publishing 

EDITORIAL 
31 Color TV -Today and Tomorrow _ Dr. Elmer W. Engstrom 

COLOR TELEVISION 
32 What's New in Color Tubes? David Lachenbruch 

Trends to smaller, simpler, less costly designs 

34 Thinking of Color TV9 Matthew Mandl 
News for prospective customers, and for technicians who'll talk to customers 

36 ABC's of Color TV Service Robert G. Middleton 
Could be it's the long words that scare people away? 

39 Glossary of Color Terms Ed Bukstein 
40 Color Television Throughout the World. Eugene Aisberg 

Progress and problems outside the Americas 

4 2 Schematic of the RCA CTC16 Color Television Chassis 
44 Roundup of 1965 Color Sets Robert F. Scott 

The lowdown on features and circuits in this year's Color TV receivers 
47 Color Test Equipment: Lectrotech V -7, B &K 1240, Mercury 900, Seco 980 -990 

Color Generator and Vectorscope, Color -Bar Generator, 
Color TV Analyzer, Signal Generators 

50 No- Instrument Checks for Color TV Jack Darr 
For technician and owner 

55 On the Cover -Color Pattern Generator 

AUDIO -HIGH FIDELITY -STEREO 
54 The Pushbutton Projectionist Nelson S. Brooks, W2DQG /DL4VQ 

Mate stereo recorder with auto -trip slide projector, show slides the elegant way 

76 Equipment Report: Shure MJOOL 
Portative Phono System 

ELECTRONICS 
52 Solar Cell Circuits Donald L. Stoner 

Simple experimental hookups for everyone 

GENERAL 
53 What's Your EQ? 
61 Service Clinic Jack Darr 

The Color TV Signal 

RADIO 
56 More Range from CB Rigs Robert F. Scott 

Sideband- reduction is almost like getting something for nothing 
72 At Last -Wireless Power Transmission Peter E. Sutheim 

Radio- powered craft opens new vistas in unmanned flight 

TEST INSTRUMENTS 
47 Color Test Equipment Reports: Lectrotech V -7, B &K 1240, Mercury 900 

Seco 980 -990 
Color Generator and Vectorscope, Color -Bar Generator, 
Color TV Analyzer, Signal Generators 

THE DEPARTMENTS 
22 Correspondence 

113 New Books 
90 New Literature 

109 New Patents 

84 New Products 101 Technicians' News 
77 New Semiconductors &Tubes 93 Technotes 

6 News Briefs 105 Try This One 
104 Noteworthy Circuits 53 50 Years Ago 

Member. 
Institute of High Fidelity 

Radio -Electronics 
is indexed in 

Applied Science 
8 Technology Index 

(Formerly 
Industrial Arts Index). 

HUGO GERNSBACK, editor -in -chief and publisher. M. HARVEY GERNSBACK, editor. Fred Shunaman, managing editor. Robert F. Scott, W2PWG, 
technical editor. Peter E. Sutheim, associate editor. Jack Darr, service editor. I. Queen, editorial associate. John J. Lamson, 

eastern sales manager. Wm. Lyon McLaughlin, technical illustration director. 
OERN$BACK PUBLICATIONS, INC., 154 W. 14 St., N.Y. 10011. AL 5 -7755. Board Chairman Huge Gernsback, President M. Harvey Gernsback, Secy. O. Al,q, o, Treas. Charles A. Raible 

i~ 

site :yWri. www.americanradiohistory.com

www.americanradiohistory.com


Choose Your Tailor -Made 

Course in N.T. S. "PROJ ECl 
METHOD" ELECTRONICS! 
Now! N.T.S. - one of America's oldest leading home -study and resident 
technical schools - offers you GREATER CAREER OPPORTUNITIES 
IN ELECTRONICS. N.T.S. "Project Method" home training lessons 
are shop- tested in the Resident School in Los Angeles. You 
work on practical job projects, learn to use shop 
manuals and schematics. Your N.T.S. training is 
individual. You proceed at your own pace. The Schools' 
practical methods, plus more than 60 years of experience, 
have helped thousands of students all over the world to 
successful careers. Prepare now for a secure future in one of 8 
N.T.S. Electronics Courses designed to fit your own particular needs. 

Work 
on the 

electronic 
"brains "of 

industry - 
computers, data 

processing and 
other automation 

equipment. Become 
a TV -Radio Technician, 

an electronics field engineer, 
or succeed in your own business. 

CHOOSE YOUR FIELD-INSURE YOUR FUTURE! 

ELECTRONICS -TV- RADIO -SERVICING & COMMU- 
I NICATIONS A basic course thoroughly covering 

fundamentals of electronics, radio, TV servicing 
and communications. 

2 
MASTER COURSE IN ELECTRONICS -TV- RADIO, 
PLUS ADVANCED TV & INDUSTRIAL ELECTRON- 
ICS This course covers everything included in 
Course No. 1 plus Automation and every phase of 
the Electronics industry. 

3FCC LICENSE Preparation for this government 
license essential for interesting jobs in radar, 
radio, television, communications, guided missiles, 
many others. Upon completion of this course, if 
you do not pass the FCC exam for a 1st Class 
Commercial Radiotelephone License your tuition 
will be refunded. 

4 
RADIO SERVICING (AM -FM- Transistors) Train for 
radio sales and service with dealer or distributor. 

5 
TELEVISION SERVICING ( Including Color) Covers 
installation, adjustment, repair and servicing of 
black and white and color television ... prepares 
you for your own sales and service business. 

6 
STEREO, HI -FI AND SOUND SYSTEMS A grow - 
ing field. Prepares you to build, install and service 
modern sound equipment for home or industry. 

7 
BASIC ELECTRONICS Gives you the fundamen- 
tats you must know to build on for a future 
Electronics career. Also offers an excellent back- 
ground for Salesmen, Purchasing Agents, and 
others in Electronics. 

8 
ELECTRONICS MATH Simple, easy -to- follow in- 
structions in the specialized math you need in 
many electronics jobs. 

Most courses include Equipment Lits. THERE ARE NO KIT DEPOSITS. 
Everthing included in 

y,ur low tuition. 

CLASSROOM TRAINING AT 

LOS ANGELES 
You can take classroom training in our 
famous Resident School at Los Angeles 
in Sunny Southern California. N.T.S. is 
the oldest and largest school of its 
kind. Associate in Science Degree also 
offered in our Resident Program. Check 
Resident School box in coupon for full 
details. 

HIGH SCHOOL AT HOME 
Learn easily. New modern method. Na- 
tional also offers accredited high school 
programs for men and women. Take 
only subjects you need. Study at your 
own pace. Latest approved textbooks - 
yours to keep -everything included at 
one low tuition. Check High School box 
in coupon for information. 

MAIL COUPON TODAY 
FOR FREE BOOK AND 
SAMPLE LESSON In Field of Your Choice. 

You enroll by Mail - and Save Money. No Salesmen: This 
means lower tuition for you. Accredited Member N.H.S.C. 

,, pr rrr 

1L[_ii[i1 1 

.= NATIONAL Q SCHOOLS 
ME ST S' WORLD -WIDE TRAINING SINCE 1905 

4000 S. Figueroa St, Los Angeles, California 90037 

Sample Lesson 

NATIONAL TECHNICAL SCHOOLS (, 
4000 S. Figueroa St., Los Angeles, California 90037 

Please Rush FREE Electronics "Opportunity Book" 
1 

a 
actual sample lesson on course checked below: 1 

I Electronics -TV -Radio Servicing & Communications 1 
I Master Course in Electronics -TV -RADIO 1 

Advanced TV & Industrial Electronics I FCC License Dept. 1 
Radio Servicing (AM -FM- Transistors) 

206 -15 1 Television Servicing (Including Color) 1 Stereo, Hi -Fi and Sound Systems 
1 Basic Electronics Electronics Math 1 

1 Name Age I 
1 Address I 
1 City State Zip 

1 

1 Check here if interested ONLY in Classroom 
Training at L.A. 

Check here for High School Department Catalog 
isa only. 

RADIO -ELECTRONICS published monthly at Concord, N. H., by Gernsback Publications Inc. Second -clac. postage paid at Concord, N. H. Copyright 
1964, by Gernsback Publications Inc. All rights reserved under Universal, International and Pan -American Copyright Conventions. SUBSCRIPTION RATES: 
US and possessions, Canada: $5 for 1, $9 for 2. $12 for 3 years. Pan -American countries: $6 for 1, $11 for 2, $15 for 3 years. Other countries: S6.50 for 1, 

$12 for 2, $16.50 for 3 years. Postmaster send form 3579 to 154 W. 14th SL, New York 10011. 
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NEWS BRIEFS 
STARS ARE TALKING TO US? 

High- intensity radio signals in the 
900 -mc range, coming from invisible 
pinpoints in the sky, may be superbea- 
cons of a supercivilization trying to get 
in touch with us or other worlds. 

This was suggested by the Soviet 
astronomer Nikolai Kardashev, of the 
Sternberg State Astronomical Institute, 
where he works under leading Soviet 
astronomer Professor Shklovsky. His 
statement was read at a scientific con- 
ference on "extraterrestrial civiliza- 
tions," sponsored by the Armenian 
Academy of Sciences. 

The 900 -mc frequency, according 
to Kardashev, is one that could be 
chosen by intelligent beings for inter- 
stellar communications. Two types of 
noise hamper transmission over the 
vast distances of space. One of these is 
cosmic noise, from space itself. The 
other is noise produced in the receiving 
equipment. Both are frequency- sensi- 
tive, and their combined effects reach 
a minimum in the 900 -mc range. 

Kardashev also pointed out that 
the spectra of these radio emissions are 
unlike any of the other sources of cos- 
mic radio waves. 

Kardashev follows Professor Shk- 
lovsky's idea that a highly advanced 
civilization might try to draw attention 
to itself with an extraordinarily power- 
ful radio beacon. By projecting our ad- 
vances in power production ahead only 
3,200 years, he postulates a "Type 
Two" civilization that might be able to 
produce enough power for such inter- 
stellar signaling. 

SEMICONDUCTOR PHONO PICKUP 
HAS DC- TO -30 -KC RESPONSE 

A new stereo phonograph pickup 
uses semiconducting silicon elements 
smaller than its diamond stylus tip and 
has a source impedance of only 600 
ohms. It was introduced by Euphonies 
Corp. of Guaynabo, Puerto Rico. 

The outstanding advantage of the 
new pickup is its low source impedance, 
which makes it possible to couple direct 
into a common -emitter transistor input 
stage without a high- input- impedance 
emitter follower, as with ceramic cart- 
ridges, or a two -stage equalized pre - 
amp, as with magnetics. Used in low - 
impedance circuitry, the pickup has an 
output of approximately 25 mv. 

6 

Euphonics Corp.'s new U -15 semicon- 
ductor phono pickup. 

The new pickup is basically a re- 
sistive modulating device (like a car- 
bon microphone) rather than a gener- 
ating device. (Therefore it requires a 
power supply.) As such, it responds to 
steady -state signals, and thus its low - 
frequency response goes right down to 
dc. However, with the present method 
of coupling, a capacitor isolates the 
pickup's bias network from the input 
transistor's bias network (see the dia- 
gram). Otherwise, the steady -state bias 
of the input transistor would change 
the instant the pickup stylus touched 
the record and was displaced slightly. 
High -frequency response is claimed to 
extend beyond 30,000 cycles. 

Initially, the pickup will be di- 
rected at original -equipment manufac- 
turers, especially makers of high -qual- 
ity packaged systems. It will be availa- 
ble to audiophiles within a few months, 
with an accessory power supply for 
bias current. 

Separation is quoted as better 
than 25 db. Compliance is given as 20 
X 10-6 cm /dyne; tracking force, 0.75 
to 3 grams. The cartridge weighs 2 
grams and has a replaceable elliptical 

10v 
+ 

IOµf 

SEMICON 
PICKUP 

-20 V 

3.3K 

I+ 
10µf 

2N408, 
2N2613,ETc 

TO VLUME 
CONTROL ,ETC 

Suggested input circuit for new semicon- 
ductor phono pickup (one channel). With 
method of mechanical coupling used, 
channels are out of phase at pickup out- 
put; thus, 1,000 -ohm load resistor and 
pickup would he interchanged for the 
second channel. Input stage transistor and 
parts values are conventional. 

; 

stylus. Output can be pre -equalized to 
the RIAA characteristic, or flat to fol- 
low the response of magnetic pickups. 

Alpha Wiggins, board chairman 
of Euphonics, said there was a good 
possibility that higher- output versions 
of the semiconductor pickup could be 
used to drive high -gain power transis- 
tors directly, making possible low -cost 
stereo phonographs with only a single 
transistor in each channel. 

The audiophile version of the car- 
tridge is expected to sell for about $25 
alone, and a complete system including 
the cartridge, a power supply deliver- 
ing about 10 ma at 20 v and a specially 
designed low -mass tone arm, for about 
$80 to $100. 

NEW STAMP HONORS 
RADIO AMATEURS 

AMATEUR 
RADIO / 

I 

OS^rACE 

On sale since Dec. 15, 1964, is a 
printing of 120 million 5 -cent corn - 
memorative stamps honoring amateur 
radio and the 50th birthday of the 
American Radio Relay League. The 
design, purple on white, shows a mod- 
ulated radio wave with a portion of a 
radio dial. 

First -day ceremonies were held 
in Anchorage, Alaska. Alaskan hams 
figured prominently in emergency com- 
munications after the recent earth- 
quake there. 

GALLIUM PHOSPHIDE DIODES 

MODULATE LIGHT WAVES 

The gallium phosphide diode, 
which emits light when forward bias is 
applied to it, can become a modulator 
of light if reverse -biased. This was re- 
ported by Drs. D. F. Nelson and F. K. 
Reinhart of the Bell Telephone Labo- 
ratories. The discovery was made pos- 
sible by recent Bell Laboratories ad- 
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5,000 FIRMS 
HAVE 

EMPLOYED 
DEVRY TECH 

GRADUATES... 
There Must be a Reason! 

i 

i 

READ WHAT A 
s 

FEW OF THESE 
FIRMS SAY 
ABOUT DeVRY 
GRADUATES 
A National Research Labora- 
toy, Illinois: "One of the more 
important features of DeVry 
graduates is their up -to -date 
knowledge of new develop- 
ments. A DeVry man made high- 
est score on our own test" 
Ontario Computer Manufac- 
turer: "The on- the -job perform- 
ance of your graduates is of the 
highest calibre ... they have 
been a valuable asset to our 
rapidly growing production 
team." 

A Space -Missile Company, Cali- 
fornia: Our company has 
probably employed a greater 
number of your graduates than 
ary company doing similar 
work. We have never had an 
ursatisfactory employee from 
DeVry." 

Employment Service 
W th many employers so enthu- 
siastic about DeVry Tech grad- 
uates, it's no wonder our Em- 
playment Service can help our 
graduates get started - and 
keep them going; for this serv- 
ice continues. 

Let Us Prepare You at Home or In 

One of Our Two Big Resident Schools 

for a Profitable Career in 

ELECTRONICS 
Across the continent, leading employers of personnel trained in elec- 
tronics write to tell us that DeVry -raining is "Tops." Read a few of 
the opinions at left. Better still, get the full story of DeVry for yourself. 
The two free booklets pictured below tell of many marvelous opportuni- 
ties for trained men in electronics: the great variety of jobs, from re- 
search, production, operation, main:er ance and se-vicing of electronic 
equipment - to a neighborhood TV -radio sales and service business of 
your own. They'll tell you too, how DeVry has prepared men for good 
jobs with outstanding firms: on practical, "bra: s- tacks" problems 
with actual electronic equipment. Here's good neNs: you don't need 
advanced training or previous tech ni al experience - if you can fix 
an electric iron or splice a connection, and follow simple directions, 
you may be able to prepare with De'!rp's help for real money in a field 
that offers the opportunity of your lifetime. 

FREE BOOKLETS 

ON ELECTRONICS AS 

A CAREER AND HOW 

YOU MAY PREPARE 

J 

DeVRY TECHN CAL INSTITUTE 
4141 Belmont Ave., Chicago, III. 6)641, Dept. RE -1 -V 
Please give me yoc r two free bo)klets, "Pocket Guide to Real 
Earnings" and "Electronics in Space Travel "; also include details 
on how to prepare for a career in Electronics. I am interested in 
the following opporUnity fields (check one or more): 

EA 
TACE T1 RAVET 

8 
Earnings 

Space & Missile Electronics ] Communications 
Television & R3dib ] Computers 
Microwaves ] Industrial Electronics 
Automation Electronics ] Broadcasting 
Radar ] Electronic Control 

DeVry Technical Institute 
Chicago 

JANUARY, 1965 

Toronto 

NAME AGE 

ADDRESS APT 

CITY ZONE STATE 

Check here if you are under 16 years of age. 
Canadian res dents: Write DeVry Tech of Canada, Ltd. 

2095 970 Lawrence Avenue West, Toronto 19, Ontario 
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NOW, MORE THAN EVER .. . 

THE FINEST SERVICE IN 

TV TUNER OVERHAULING 

CASTLE TV TUNER -EAST HAS 

MOVED TO NEW LOCATION 

WITH IMPROVED FACILITIES 
In Long Island City near Postal Concentration 
Center to provide faster service by mail. 

All other U.S. and Cana- 
dian Servicemen will get 
the same fast service 
from CASTLE -CHICAGO 

and CASTLE- CANADA. 

ALL MAKES 
ALL LABOR 
AND PARTS 
(EXCEPT TUBES)* 

ONE PRICE 

ONE LOW PRICE INCLUDES ALL UHF , 

VHF AND UV COMBINATION* TUNERS 

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. 

Pioneers in TV Tuner Overhauling 

CASTLE 
TV TUNER SERVICE, INC. 

EAST: 41 -96 Vernon Blvd., Long Island City 1, N. Y. 

MAIN PLANT: 5715 N. Western Ave., Chicago 45, Illinois 
CANADA: 136 Main Street, Toronto 13, Ontario 

*Major Parts are addd,nnai ands 

NEWS BRIEFS continued 

REVERSE 
BIAS 

POLARIZATION 
COMPONENTS 

OF LIGHT 

OUTPUT I 
POLARIZER \ LIGHT 

CONTAINMENT 
REGION 

Diagram shows gallium phosphide 
diode method of modulation. The incom- 
ing light wave is polarized and focused on 
on the diode p -n junction region. The two 
polarization components of the light wave 
travel at different velocities along the 
planes of the p -n junction, and emerge out 
of phase with each other. The phase dif- 
ference is approximately proportional to 
the reverse bias. An output polarizer 
changes the phase modulation to ampli- 
tude modulation. 

vances in controlling the chemistry of 
gallium phosphide. The diodes transmit 
light from the green portion of the 
spectrum to the near infrared. 

Polarized light is beamed at a gal- 
lium phosphide diode, to which reverse 
bias up to 31 volts is applied. The light 
must be coupled into the narrow p -n 
junction region, only 5 -10 microns 
thick. For this reason, the laser's finely 
focused beam is a better source of 
light. The path through the diode is 
.025 in. long. Polarized light is applied 

Advertising Representatives: 
EAST MIDWEST 
John J. Lamson P. H. Dempers Co. 
Eastern Sales Manager 740 North Rush Street 
Radio -Electronics Chicago, Illinois 60611 
154 West 14th Street (312) Michigan 2 -4245 
New York, N.Y. 10011 
(212) Algonquin 5.7755 

SOUTHEAST 
Neff Associates 
15 Castle Harbor Isle 
Ft Lauderdale, Fla. 
33308 
(305) LOgan 6 -5656 

J. Sidney Crane, Assoc. 
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(404) TRinity 2 -6720 
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Media Sales Co. 2600 Douglas Avenue, Irving, 
Texas 57060. (214) BLackburn 5 -6573 

WEST COAST /OKLAHOMA 
Husted -Coughlin, Inc. Husted -Coughlin, Inc. 
1830 W. 8th Street 444 Market Street 
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177 Regent St., London W.1, England 

Subscription Service: Address form 3579 and 
correspondence to Radio -Electronics, Sub- 
scriber Service, 154 West 14th Street, New 
York, N. Y. 10011. When requesting a change 
of address, please furnish an address label 
from a recent issue. Allow one month for 
change of address. 

LIGHT 
PATH 

INPUT 
POLARIZER 

to the junction, and the phase of the 
light is varied by the amount of bias. 
With biases up to 31 volts, a phase dif- 
ference of 140° for green light of 5,460 
angstroms has been measured. If ampli- 
tude modulation is desired, a polarizer 
is placed in the beam of the phase -mod- 
ulated output wave. The beam emerg- 
ing from the polarizer is amplitude - 
modulated. 

SURGICAL INSTRUMENT 

SEES WITH ULTRASONICS 

An operation on the eye of 11- 
year -old James Cassidy, son of an Air 
Force staff colonel, publicized the ex- 
istence of a new retrieval probe that, 
in effect, uses ultrasonics to see its ob- 
ject. The probe consists of a 1- milli- 
meter- diameter crystal transducer, 
mounted behind the tips of miniature 
eye forceps. The reflection from the 
object (in this case, a brass .22 caliber 
shell fragment) is displayed on the 
screen of a 1 -inch cathode -ray tube, 
much like a miniature radar. The sur- 
geon can observe the approach of the 
forceps to the object to be removed, 
and close the forceps at the right mo- 
ment. 

The operation was performed by 
Dr. Nathaniel Bronson, of the Walter 
Reed Army Hospital. The instrument 
was developed by scientists of Smith 
Kline Instrument Co., in cooperation 
with Dr. Bronson. 

RAPID RECORDING METHOD 

USES TAPE ELECTRETS 

A technique that makes it possi- 
ble to record processes lasting only 
10-7 second was described by Dr. Gy 
Almassy, of the Research Institute for 
Telecommunication in Budapest, in a 
paper read at the Sixth International 
Instruments & Measurements Confer- 
ence in Stockholm. 

The recording is on a plastic tape, 
which is polarized permanently to 

continued on page 14 
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SAMS PHOTOFACT 
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INDEX o PHOTOFACT®! 
your instant handy guide to the world's finest electronic service data 

covers over 58,000 listings of: 
TV Receivers Home & Auto Radios 
Phonos & Hi -Fi Tape Recorders 
CB Radios Record Changers 

Send today for this valuable 78 -page guide covering virtually 
every model of home -entertainment electronic equipment 
produced since 1946! Helps you locate the proper PHOTO- 
FACT Folder to quickly solve any service problem in any 
model. PHOTOFACT provides everything you need in com- 
plete, uniform style for quick, effective repairs: Famous 
Standard Notation Schematics packed with the service de- 
tails you need; Full Photo Coverage of all chassis views; Com- 
plete Replacement Parts Lists; Tube Placement Diagrams; 
Alignment Instructions; CircuiTrace® for printed boards; 
Disassembly Instructions; Dial Cord Diagrams; Changer and 
Recorder "Exploded Views" -plus dozens of other great fea- 
tures. Send coupon for your FREE copy of the latest PHOTO- 
FACT Index to the service data you need! 

Take the Right Step to Time -Saving, Profit -building 
Servicing...See your Sams Distributor for details on 
an Easy -Buy PHOTOFACT Library and Standing Order 
Subscription. 

JANUARY, 1965 

NOW! INDEX INCLUDES MODELS COVERED IN THE PHOTOFACT 

SPECIALIZED SERIES MANUALS... 

Lists all models now covered in the 
PHOTOFACT Specialized Series: 
Transistor Radios, Auto Radios, CB 
Radios, and Tape Recorders -ab- 
solutely complete!- 

HOWARD W. SAMS & CO., Dept. REF -1 

4300 W. 62nd St., Indianapolis, Indiana 46206 

Send FREE Photofact Index 
Send full information on Easy -Buy Plan and Standing 
Order Subscription 

My Distributor is 

Shop Name 

Attn 

Address 

City Zone State 
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MANY HOURS 
OF ROUT /NE 
WORK required to put 
together conventional 
circuitry are eliminated 
by the molecular 
circuitry used in 
this tiny video 
amplifier. 

(Photo courtesy of Westinghouse) 
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SEND FOR FREE BOOK 

AND COMPLETE INFORMATION 
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Electronics? 
YOUR JOB IS IN DANGER if you work 
on the routine level where new automated 
manufacturing techniques are rapidly 
replacing men. And your job is in danger 
if you haven't learned enough about new 
developments in electronics to be of real 
value to your employer in the space age. 

JANUARY, 1965 

Protect your future through 
the New CREI Programs in 
Space Electronics 
Will the space age end your career in electronics? Or will 
it open up new opportunities for you? What happens 
depends on whether or not you supplement your education 
in electronics with the new knowledge needed to make 
you a valuable employee today. The new CREI Programs 
in Space Electronics offer you the up -to -date knowledge 
employers want and need. 

SPACE DATA SYSTEMS -Includes multi -channel 
recording, analog to digital conversion systems, data 
acquisition and processing. 

SPACECRAFT TRACKING AND CONTROL 
Includes such areas of space technology as orbit calcu- 
lation and prediction, inertial guidance, electromagnetic 
wave generation, space surveillance and environment. 

AEROSPACE RADAR ENGINEERING - Includes spe- 
cialized knowledge of surveillance radar, antennas, 
receivers, components and microwave equipment used in 
space applications. 

I The first extension programs developed specifically to 
help men in electronics apply their experience to the 
space effort. 

Content developed to meet employment requirements 
as determined by consulting government and private 
organizations in the space field. Text material prepared in 
leading space- oriented organizations. 

CREI also offers specialized education in these important 
areas of electronics: Automation, Industrial, Nuclear; 
Servomechanisms, Computers, Radar, Communica- 
tions, Aeronautical, Navigational and Television. 

You are eligible for these programs if you work in elec- 
tronics and have a high school education. 

FREE BOOK gives full information on CREI programs. 

For your copy, mail postpaid card or 

CREI ) write: CREI, Dept. 1401 -C, 3224 
Sixteenth St., N. W., Washington, 
D. C. 20010 

founded 1927 

THE CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Member of the National Home Study Council 
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NEWS BRIEFS continued 
make it an electret. Electrets, the elec- 
trostatic analog of permanent mag- 
nets, are pieces of wax or plastic with 
a permanent positive charge on one 
surface and a permanent negative 
charge on the other (see RADIO -ELEC- 
TRONICS, January 1950) . 

Signals are recorded on the foil 
surface by sparking, creating an elec- 
tric charge on the surface which can 
be read electrostatically, or visually by 
applying powder. The signal can be 
stored indefinitely. Recording time is 
limited only by the sparking speed of 

air, according to Dr. Almassy. 
One interesting feature of the pa- 

per was that many of the scientists at- 
tending the meeting had to be per- 
suaded that electrets did in fact exist, 
before they were willing to consider 
the merits of the process. 

SEX- CONSCIOUS COMPUTER 

CLAIMED BY SPERRY RAND 

A tiny computer that can distin- 
guish between such spoken English 
words as "six," "sex" and "sick" was 
described at the Northeast Electronics 

^`- -^+rol altar r 
" -- t1 A r y 

! ` / 
`..: 
...,.,. --._ 

... I` 4.1 .i 
Fading dull picture tubes i wj 

bounce back pronto 
with Perma -Power Briteners..,:`' 

Give new life, new brightness to aging picture tubes-. 
and watch your customer's confidence in you bounce 
back, too, when you sell a $4.00 britener instead of a 
$70.00 tube. (Then you're a cinch for the tube sale later.) 

It's easy with Perma- Power's Tu- Brite. Handsomely 
packaged for instant acceptance, color -coded by base 
type for instant selection. The right voltage is assured. 
With Tu- Brite, if the base is right, the boost is right. 
Make sure you have all three models in stock. 
Model C -202 for duodecal base CRT's. 
Model C -212 for 110° button base CRT's. 
Model C -222 for 110° shell base CRT's. Net $2.25 each. 

Write for free Britener Selector Chart, your guide to the base 
type of every picture tube now in the field. 

YES! Perma -Power Brightens Color Sets, Too. Color -Brite 
Model C -501, Net $5.85 each. 

14 
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amet,COMPANY 
5740 North Tripp Avenue Chicago, Illinois 60646 

Phone: 539 -7171 (Area Code 312) 

The SCEPTRON pattern -recognizer 
doing its best to distinguish between "six" 
and "sex." 

Research and Engineering Meeting by 
George Spalding and Robert Hawkins. 

The computer is a development of 
SCEPTRON, described fully in RADIO - 
ELECTRONICS, April 1964. According 
to Sperry scientists, the development 
could well be the nucleus of future 
voice- commanded machines, which 
must distinguish sharply between simi- 
lar- sounding English words. The com- 
puter then could respond to spoken 
commands without making it necessary 
for a programmer to translate into 
"machine languages," as is now neces- 
sary, to "talk to" a computer. 

CALENDAR OF EVENTS 

11th Annual Symposium on Reliability and 
Quality Control, Jan. 12 -14; Fountainbleu Ho- 
tel, Miami Beach, Fla. 

1965 Washington Hi -Fi Music Show, Feb. 12- 
14; Sheraton Park Hotel, Washington, D.C. 

12th Annual International Solid -State Circuits 
Conference, Feb. 17 -19; Sheraton Hotel and 
University of Pennsylvania, Philadelphia, Pa. 

International Exhibition of Electronic Compo- 
nents, April 8 -13; Parc des Expositions (Fair- 
grounds), Porte de Versailles, Paris. 

WANT A VIDEO RECORDER? 

The first home video tape recorder 
has been offered to the world -and in 
kit form at that! Wesgrove Video Re- 
corders of Worcester, England, an- 
nounces the VKR 500, which it states 
is available for immediate shipment at 
$392 complete with full instructions. 
The manufacturer states the VKR 500 
uses the well known direct -recording 
principle, as used in all normal audio 
recorders, and manages a bandwidth of 
2 me on ordinary 1/a -in. magnetic tape. 
It is said to have speeds of 7.5, 10 and 
12.5 ft per second, with two sound and 

RADIO -ELECTRONICS 
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FREE 
send today 

for your 
money- saving 

A1111E1J1965 CATALOG 

492 PAGES OF ELECTRONICS FOR EVERYONE! 

BIGGEST SELECTION BIGGEST SAVINGS 

including the 

COMA 
A kn`ghtokít 

pL LI E° RADIO 
,00 WESTEP 

a« . VIA 1,0800 
3101 

Semi Ktwn Guaranteed 
orYour 

.. 

see great new build -your -own 

knight -kits® 

save on our own 

knight® STEREO HI -FI 

biggest selection of 
Other FAMOUS -MAKE HI -FI 

Exciting new kits: 
Hi -Fi, Hobby, CB, 
Short Wave, Auto- 
motive, Intercom, 
Amateur, Test In- 
strument-won - 

derfully easy to 
build -tops in per - 
formance-sav - 
ings up to 50%! 

see what's new in 

AUTOMOTIVE ELECTRONICS 

best buys in 

TAPE RECORDING 

more for your money in 

CB TRANSCEIVERS 

top values in latest 

FM -AM & AM RADIOS 

big savings on 

PHONOGRAPHS 

largest selection of save money on 

SHORT WAVE & HAM GEAR POWER TOOLS & HARDWARE 

see what's new in 

TEST INSTRUMENTS 

save most on world's largest stocks of 
TV TUBES & ANTENNAS PARTS, TUBES, TRANSISTORS 

PLUS special products and 

money- saving values avail- 

able only from Allied... 

EASY TERMS: Use the Allied Credit Fund Plan 

- have over 24 months to pay... 

satisfaction guaranteed or your money back 

SEND FOR YOUR COPY TODAY 

I ALLIED RADIO, Dept. 2 -A 
u 

1 

1 

1 

1 

1 

1 

1 ALLIED RADIO 
The World's Largest Electronic Supply House 

JANUARY, 1965 

ALL /ED 
ELECTRONICS 

100 N. Western Ave., Chicago, Illinois 60680 

Send FREE 1965 ALLIED Catalog. 

Name 
PLEASE PRINT 

Address 

City Zone State 

7 

1.---------- - -ssum -- - - - -_1 
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WHYbother with makeshift 

twist -prong capacitor replacements ? 

When you substitute capacitor sizes and ratings, 

you leave yourself wide open for criticism 
of your work ... you risk your reputation , . . 

you stand to lose customers. It just doesn't 
pay to use makeshifts when it's so easy to get the 
exact replacement from your Sprague distributor! 

Get the right SIZE, 

right RATING every time 

with improved 

SPRAGUE 

TWIST- LOK® 

CAPACITORS I 

1,863 different capacitors to choose from! 

The industry's most complete selection of twist -prong capacitors, 

bar none. Greater reliability, too. Exclusive Sprague cover design 

provides a leak -proof seal which permits capacitors to withstand 

higher ripple currents. 

GET YOUR COPY of Sprague's com- 

prehensive Electrolytic Capacitor 

Replacement Manual K -107 from 

your Sprague Distributor, or write 

Sprague Products Co., 81 Mar- 

shall Street, North Adams, Mass. 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 

3S-I26.62 MI 

SPRAGUE® 
THE MARK OF RELIABILITY 

NEWS BRIEFS continued 
two video tracks. The sound is re- 
corded by FM. 

By press time, it was impossible to 
ascertain how well the device works, 
or if anyone on this' side of the water 
had succeeded in putting one together. 
However, the British company does 
have the distinction of being the first to 
offer a home -type video tape recorder 
to the general public. 

TRANSISTOR NOISE ELIMINATOR 
DISCOURAGED BY POLICE 

Police of Bogota, Colombia, were 
at last reports hunting for a killer who 
has shot at least 6 persons playing 
transistor radios in public places. 

The police were reported to be 
patrolling plain -clothed with small 
transistor radios, while all other citi- 
zens were warned against carrying or 
playing transistor radios on the city's 
streets. The police did not state 
whether the ban would be made per- 
manent, to prevent driving other Bo- 
gotans to desperation. 

CALIFORNIA TURNS DOWN 
PAY TV SYSTEM 

The November elections spelled 
doom to subscription television, with a 
vote more than 2 -to -I against it. 

Subscription Television, Inc., 
moved to file suit with the State Su- 
preme Court to prevent the proposition 
being declared a legally passed law, be- 
lieving it to be unconstitutional, as vio- 
lating freedom of speech and equal 
protection clauses of the Constitution, 
and as being discriminatory, as well as 
violating other laws. 

The pay -TV system had been op- 
erating experimentally in Los Angeles 
and San Francisco, and was the largest 
pay -TV venture so far. 

The size of the vote was probably 
due to two factors: an intensive and ex- 
pensive publicity campaign by theater 
owners, and the fear of the voters that 
they would eventually have to pay to 
watch the same TV shows that they 
now get free. 

BRIEF BRIEFS 

Electronic image intensifiers add- 
ed to telescopes triple the observable 
brightness of an image, according to a 
joint announcement of the Carnegie In- 
stitution and the Radio Corporation of 
America. The image intensifier has 
been used with great success on elec- 
tron microscopes (RADIO- ELECTRON- 
ICS, Dec. 1964, p. 8) . Only 3 inches in 
diameter and 5 inches long, the intensi- 

RADIO -ELECTRONICS 
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ltvtrütr.ci-:, 
iu Maebouise 

DELIVERS 
SUPERB COLOR, 
BLACK & WHITE 

TV, AND FM 

AT A POPULAR 
PRICE 

... the new all- channel VHF antenna 
for metropolitan to suburban areas 

It takes a good antenna to deliver good color TV 
pictures. Color carriers are not only weak, but phase - 
modulated. For this reason, antenna gain must be 
not only high, but flat across the entire frequency 
spectrum. 

Because Color Guard antennas meet the stringent 
requirements of color TV, they're better for black & 
white and FM stereo reception too. Yet you can sell 
a Color Guard antenna for as little as $9.95 list. 

Outstanding among the Color Guard series is the 
Coaxial Color Guard. Coaxial cable is highly recom- 
mended for color installations. It maintains constant 
impedance match (no ghosts or color changes), won't 
pick up interference, and is impervious to weather 

conditions. While most antennas require a separate 
matching transformer for use with 75 -ohm coax, the 
Coaxial Color Guard is already matched to 75 ohms. 

Any of the Color Guard antennas can be used to 
provide excellent FM stereo reception. All you need 
is Jerrold's inexpensive Model TX -FM splitte>r and 
you can feed a TV and an FM set simultaneously from 
the same Color Guard,. See your Jerrold distributor or 
write for complete information on Color Guard -the 
perfect antenna for all your 
customers -from metropolitan 
to suburban reception areas. 

Jerrold Electronics, 
Distributor Sales Division, Phila. 32, Pa. 

JERROLD 
ELECTRONICS 
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This one is 
twice as safe. 
When Sonotone designs a retractable cartridge, you can be sure it offers some- 
thing extra. Like other retractable cartridges, the new Sonotone "21 TR" with- 
draws into the safety of the arm to avoid bumps and bruises. Further, it has 
"bottoming" buttons which act as shock absorbers between the needle assembly 
and the record. Unlike other retractables, the "21 TR" features the exclusive 
Sono -Flex® stylus, which can be dropped or mauled and still continue to pro- 
vide superior performance. The high- output "21TR" is a direct replacement 
for the thousands of record players requiring a quality retractable cartridge. 

This one is 
twice as safe and 
twice as compliant. 
The new Sonotone "23T" offers performance specifications never before avail- 
able in a budget -priced ceramic cartridge -plus record protection. High com- 
pliance of 10; channel separation of 24 db; output voltage of 0.38; low tracking 
force of 2 to 4 grams make it the ideal replacement in quality stereo phono- 
graphs. Performance is only half the story of the "23T ". This new cartridge 
features "bottoming" buttons and the flexible Sono -Flex® needle. Another 
Sonotone cartridge, the "22T;' offers the high performance of the "23T" 
with a slightly higher output. Both feature the Sono -Flex plus a unique 
snap -in mounting bracket, for rapid replacement without tools. 

Both are direct 
replacements 
for popular makes 

...and themselves. 

SONOTONE 
audio products 
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Sonotone Corp., Electronic Applications Div., Elmsford, New York 
Cartridges Speakers Microphones Headphones Hearing Aids Batteries 

NEWS BRIEFS continued 
fier will enable a 60 -inch reflector tele- 
scope to take photographs of faint star 
images or other objects now obtainable 
only with 180 -inch diameter telescopes. 

Ticks broadcast by National Bu- 
reau of Standard stations WWV, 
WWVH and WWVB were retarded 1.0 
msec at 0000 UT on Oct. 1, 1964, while 
Navy station ticks were advanced 1.6 
msec. Effective Nov. 1, 1964, WWVH 
no longer gives forecasts of propaga- 
tion in the North Pacific. They will con- 
tinue to be given every 5 minutes from 
station WWV. 

RCA announced the production of 
its 3 millionth color TV picture tube 
late in 1964. The company plans to 
produce 1.5 million color tubes in three 
sizes (21, 19 and 25 in.) during 1965. 
Combined industry output is expected 
to reach 2.2 million units in '65. 

Gen. David Sarnoff warned some 
4,000 engineers and scientists at the 
Joint Computer Conference in San 
Francisco that the computer industry is 
turning into "a technological tower of 
Babel." Stressing the need for compati- 
bility and standardization, he said, 
"There are, by conservative count, 
more than 1,000 programming lan- 
guages, and there are languages within 
languages . . ." 

Too much TV watching can pro- 
duce a "tired -child syndrome" with 
symptoms of chronic fatigue, loss of 
appetite and headache and vomiting, it 
was reported to the American Acad- 
emy of Pediatrics, based on a study at 
two Air Force hospitals. The symp- 
toms disappeared when the childrens' 
watching was terminated. But many 
parents were unwilling to forego 
watching and some children drifted 
back into their old practices. The 
symptoms then recurred. 

The IEEE, at the National Elec- 
tronics Conference in Chicago, award- 
ed a plaque to Marvin Camras of the 
Illinois Institute of Technology for his 
pioneering work in magnetic recording, 
naming him "the scientist who has 
made the most outstanding contribu- 
tion to the consumer electronics Indus- 
try. 

"A trillion watts of laser power in 
pulses of 10 -11 second seems a quite 
practical goal," says Charles H. 
Townes, who received the Nobel Prize 
for his work on masers and lasers. 

High -speed experimental data 
communications system developed by 
Bell transmits black- and -white facsim- 
ile 16 pages per minute, with 100 -line- 
per -inch definition. Present systems 

_send 1 page in 6 minutes. END 

RADIOELECTRONICS 
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ElCO BRAND NEW FOR '65 
NEW EASY -TO -BUILD EICO KITS / OVER 100 LABORATORY PRECISION KITS 

COLOR TV LAB 
THREE COMPACT, PORTABLE INSTRUMENTS FOR SHOP OR HOME COLOR TV SERVICING. 

ADD ONE MORE AND YOU'RE SET FOR FM -MPX STEREO. 

EICO 380 COLOR 

GENERATOR 

PORTABLE, SOLID STATE 
N.T.S.C. STANDARD COLOR 
SIGNAL & DOT -BAR GENER- 
ATOR (PAT. PEND -). GENER- 
ATES 11 DIFFERENT 
COLOR SIGNALS, ONE AT A 
TIME. PROVIDES N.T.S.C. 
COLOR SIGNALS EXACTLY AS 
SP EC IFI ED TAK ES THE G II ESS- 
WORK OUT OF COLOR TV 
SERVICING. 
KIT ONLY $129.95. 
WIRED $169.95. 

EICO 369 SWEEP AND 
POST -INJECTION 

MARKER GENERATOR 

FOR EASIEST, FASTEST 
VISUAL ALIGNMENT OF 
COLOR OR B & W TV AND 
FM RF AND IF CIRCUITS. 
FIVE SWEEP RANGES FROM 
3 -220 MC /S. FOUR MARKER 
RANGES FROM 2 -225 MC /S. 
CRYSTAL MARKER OSCILLA- 
TOR. POST INJECTION OF 
MARKERS. 
KIT ONLY 89.95. 
WIRED $139.95. 

EICO 342 FM -MPX 
SIGNAL GENERATOR 

FOR PROFITABLE 
SERVICING IN 
THE FAST -GROW- 
ING FM STEREO 
MARKET. PRO- 
VIDES BOTH A 
C O M P O S I T E 
AUDIO SIGNAL 
FOR DIRECT IN- 
JECTION INTO 
MPX SECTION 
AND FM RF PLUS 
SYNC OUTPUT. 

EICO 435 3 -INCH 
OSCILLOSCOPE 

ULTRA COMPACT! TAKE IT 
ALONG ON SERVICE CALLS. 
BRIGHT. SHARP TRACE ON 
FLAT -FACE 3 -INCH CRT EX- 
PANDABLE SEVERAL DIAM- 
ETERS. FLAT DC TO 4.5 MC /S. 
EDGE LIT CALIBRATION GRID. 
ZENER CALIBRATOR. OUT- 
PERFORMS 5 -INCH SCOPES 
THREE TIMES AS BIG AND 
TWICE AS HEAVY. TRUE LAB 
QUALITY. 
KIT ONLY $99.95. 
WIRED $149.95. 

WIRED 5149.95. 

GUARANTEED 
'PROFESSION 

«UALI'CY . 

THESE FAMOUS BEST SELLERS FROM EICO'S 
SELECTION OF 230 KITS AND WIRED UNITS. 

EICO 232 VTVM 
PEAK -TO -PEAK 

A MUST FOR 
COLOR OR 
B &WTVAND 
INDUSTRIAL 
USE. 7 NON- 

111.1.7 SKIP RANGES 

, FUN CT II S4. 

WITH 
- UNI -PROBE ®. 

KIT $29.95. 
WIRED $49.95. 

EICO 667 TESTER 

TESTS RECEIVING. SPECIAL 
PURPOSE, NUVISTOR AND 
COMPACTRON TUBES FOR DY- 
NAMIC CONDUCTANCE. TWO - 
STEP TRANSISTOR TEST. 
KIT $79.95. WIRED $129.95. 

TUBES & 
TRANSISTORS 

EICO 324 RF SIGNAL 
GENERATOR 

IP . 

150 KC /S TO 435 MC /S RANGE. 
FOR IF -RF ALIGNMENT AND 
SIGNAL TRACING OF TV, FM, 
AM, CB AND MOBILE. BUILT -IN 
AND EXT. MOQULATION. 
KIT $28.95. WIRED $39.95. 

EICO 460 5 -INCH 
OSCILLOSCOPE 

KIT 

DC WIDEBAND 
0 -4.5 MC FOR 
COLOR & B & W 
TV SERVICE & 
LAB USE. PUSH - 

PULL DC VER- 
TICAL AMP. 
BAL. OR UNBAL. 
INPUT. AUTO- 
MATIC SYNC 
LIMITER AND 
AMP. 

$89.95. WIRED $129.50. 

FICO 1064 DC 
POWER SUPPLY 

FOR BENCH 
T E S T I N G 
AUTO RADIOS, 
CB, MOBILE 
AND TONE 
EQUIPMENT. 
VOLTMETER 
A N D AM- 
METER. LOW 
RIPPLE FOR 
TRANSISTOR 
EQUIPMENT. 
0-8V/ 0-16V 
OUTPUTS. 

KIT $45.95. WIRED $54.95. 

NEW 
FICO SENTINEL 23 CITIZENS RADIO 

CRYSTAL CONTROLLED TRANSMIT AND RE- 
CEIVE ON ALL 23 CHANNELS. TRANSISTOR 
POWER SUPPLY. "S" METER. EXCEEDS ALL 
FCC STANDARDS. A BEST BUY AT ONLY 
$189.95 WIRED. 

MOST COMPLETE LINE 
OF KITS AND WIRED 
TEST EQUIPMENT, CB 
AND HI -FI COMPONENTS. 

SEND 
FOR 

FREE 
KIT -O -LOG 

JANUARY, 1965 

NEW EICO 3566 SOLID STATE FM -MPX 
STEREO TUNER AMPLIFIER 

IN THE HIGHEST 
QUALITY RANK, WITH 
43 TRANSISTORS, 
19 DIODES. 6 RECTI- 
FIERS. 112 WATTS 
INTO 4 OHMS 72 
W A T T S I N T O 

8 OHMS. 38 -40 DB CHANNEL SEPARATION. AUTO- 
MATIC STEREO SWITCHING. INTERSTATION MUT- 
ING. FRONT -END, IF AND MPX SECTIONS PRE -WIRED 
AND PRE -ALIGNED. PLUG -IN TRANSISTORS. 
KIT ONLY $229.95. WIRED WITH CAB. $349.95. 

F EICO Electronic Instrument Co., Inc. 
I Flushing, New York 11352 

RE -1 

SEND 1965 KIT -O -LOG LISTING 230 EICO PRODUCTS. 

NAME 

ADDRESS 

CITY 
L 

STATE ZIP 
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Model 
LPV -VU18 

List 
$69.95 

Description 
18 Active Cells 
VHF -up to 175 miles 
UHF -up to 90 miles 
FM -unto 75 miles 

Model 
LPV VÚ15 

List 
$59.95 

Description ' 

15 Active Cells 
VHF -up to 150 miles 
UHF -up to 90 miles 
FM -up to 60 miles 

Model 
LPV VU9 ' 

$39.95 

Description 
9 Active Cells 
VHF -upto 100 miles 
UHF -up to 40 miles 
FM -up to 40 miles 

Model 
LPV VU6 

List 
$27.50 

Description 
6 Active Cells 
VHF -up to 75 miles 
UHF -up to 25 miles 
FM -up to 30 miles 

Licensed under one or more 
of U.S patents 2.958.081; 
2,985,879;3,011.168;3.108, 
280; 3.150.376 and additional 
Patents pending in U.s. R. 

and Canada. Produced by 
/FD Electronics Corporation 
under exclusive license from 
the University of Illinois 
Foundation. 

Model Description 
LPV -VU12 12 Active Cells 

VHF -up to 125 miles 
List UHF -up to 65 miles 
$49.95 FM -up to 50 miles 

Who Says 
You Can't Have Everything ` 

YouWant in a TVAntenna'- & 

VHF? UHF? FM Stereo? 
Single Down-lead? 

You most definitely can-when you install the remarkable new 

JF D LI-v ... -V LOG - PERIODIC 

i ING THE CAP - ELECTRONIC DIPOLE 
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The World's first all -channel 
VHF /UHF /FM /Stereo antenna 
(with single Down -lead) ís here. 
(And only JFD has got it!) 

You can't satisfy today's complex VHF/ 
UHF /FM reception needs with yesterday's 
antennas. Today's "VU" TV sets call for a 
single all- powerful all -band antenna that 
delivers the signals you need for picture - 
perfect reception on all channels 2 to 83- 
plus FM Stereo. 

That's why smart installers and dealers 
are switching to the new JFD LPV -VU. 
This newest antenna advance from the JFD 
Champaign, Illinois R &D Laboratories, 
teams (1) the acclaimed JFD Log- Periodic 
concept with (2) a totally new antenna de- 
sign principle -the capacitor- coupled elec- 
tronic dipole. 

Result? More driven elements than ever 
before possible for the most efficient per- 
formance ever on VHF, UHF, FM /Stereo 
-from one antenna, with one lead-in. 

And you can choose from five gold alo- 
dized LPV -VU Log -Periodics to satisfy 
every location, any budget: model 
LPV- VU -18, LPV- VU -15, LPV- VU -12, 
LPV -VU -9 and LPV -VU -6. 

New from JFD- another outstanding ad- 
vance in dipole design, the capacitor -cou- 
pled electronic dipole! 

By introducing parallel plate capacitors 
into predetermined positions along the di- 
poles, and by precisely adjusting the value 
of each capacitance: 

1. More dipoles are made to resonate on 
the high VHF band with a corresponding 
increase in gain. 

2. Higher mode operation in UHF band 
achieves higher gain on channels 14 to 
83 -equal or better than that of parabol- 
ics. Improves FM stereo performance. 

3. More uniform gain across each band, 
with narrower beamwidths. High front - 
to -back ratios greatly improve ghost re- 
jection- insure excellent color fidelity. 

PLUS... 
1. Patented frequency independent Log - 

Periodic design maintains same high per- 

formance efficiency regardless of station 
or band tuned in. 

2. Only one downlead needed. A JFD 
AC80 splitter, included with each 
LPV -VU, permits you to tie directly into 
VHF, UHF and FM set inputs. 

3. New low -impedance twin crossarms 
function as crossed feeder harness. Step 
up gain and improve signal transfer. 

LPV -VU OFFERS NEW 

MECHANICAL ADVANCES, TOO1 

Twin square aluminum crossarms. Stain- 
less steel terminals. Oversized unbreak- 
able Celanese "Fortiflex A" insulators. 

Solid aluminum bus bar transformers. 
Tubular crossarm supports on larger LPV - 

VU's. Double U -bolts with 4 serrated - 
gripping profiles for 6 -inch gripping span. 

Electrically conductive gold alodizing. 

JFD 

INSTALLER BEWARE! 

Don't spoil your 

VHF reception! 

Addition of a separate UHF antenna to a 
present VHF installation may cut the VHF 
signal being delivered to your set. Incoming 
signals from a VHF transmitter may be 
scattered from the UHF antenna. Scattering 
produces less signal and multiple signals 
which cause ghosts. 

SO WHY USE TWO WHEN 

ONE LPV -VU WILL DO? 

Install the all- channel JFD LPV -VU and 
get the best VHF and UHF from one an- 
tenna with one down -lead! 

A SPACE -AGE PRODUCT 

OF THE WORLD'S GREATEST 

TV /FM ANTENNA LABORATORIES 

This newly completed laboratory, located 
on a ten acre site in Interstate Research 
Park, in Champaign, Illinois (home of the 
University of Illinois) marks a milestone in 
antenna history. It is dramatic proof of JFD 
leadership in antenna technology. Its fully 
staffed and equipped engineering staff, un- 
der the supervision of Dr. Paul E. Mayes, is 
blazing new trails in antenna design. This 
priceless know -how is built into each 
LPV -VU you sell. 

The JFD LPV -VU is adapted from the 
geometrically derived Log- Periodic antenna 
formula developed by the Antenna Research 
Laboratories of the University of Illinois. 

JFD ELECTRONICS CORPORATION 
15th Avenue at 62nd Street, Brooklyn, N. Y. 11219 
1FD Electronics- Southern Inc., Oxford, North Carolina 
JFD International, 64 -14 Woodside Ave., Woodside 77, N. Y. 
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada 

SEE YOUR DISTRIBUTOR. WRITE FOR BULLETIN 806 FOR COMPLETE DETAILS. 

www.americanradiohistory.com

www.americanradiohistory.com


TV SERVICEMAN'S 
COLOR BOOK FREE 

New Triad Color TV 
Replacement Guide 
For Professional TV 
Men Whose Favorite 
Color is Savings Green 

Triad's new 10 -page color TV replace- 
ment guide is the most thorough, up- 
to -date reference of its kind. With it, 
you can immediately determine exactly 
which Triad flyback, vertical output, 
power transformer or deflection yoke 
will replace corresponding parts in well 
over 1200 models made by RCA. 
Motorola, Admiral, General Electric. 
Magnavox, Olympic, Philco, Silver - 
tone and a dozen other manufacturers. 
Get your copy and depend on the most 
complete line of color TV replacement 
transformers available today to sim- 
plify and brighten up your service 
calls. Your increased efficiency will 
mean greater convenience and savings 
for both you and your customers. If 
two -way savings green and profit 
black are your pet colors, write Triad 
Distributor Division, 305 North Briant 
Street, Huntington, Indiana. 

TRIAD DISTRIBUTOR DIVISION 

A DIVISION OF LITTON INDUSTRIES Ei 
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-. 
orrespondencea` 

INVENTOR CORRECTS CIRCUIT 

Dear Editor: 
I am writing to inform you of er- 

rors in the Steup (pronounced Stoip) 
detector circuit in your November issue, 
under Noteworthy Circuits ( "New De- 
tector for SSB, CW and AM ") . 

As the inventor of the circuit, I 
would like to correct the mistakes for 
the readers of your fine publication. 

The i.f. filter choke should be I 
millihenry, not 1 microhenry. 

The capacitor for slow -agc position 
should be 0.1 µf, not 1 µf. 

The 1,000 -ohm resistors in the plate 
and screen are for isolation. Exact val- 
ues will depend on supply voltage, other 
circuits, etc. 

JOHN E. STEUP, SR. 
Wichita, Kan. 

WANTS SQUARE -WAVE MAKER 

Dear Editor: 
I subscribe to RADIO -ELECTRONICS 

and enjoy reading it every month. 
In your May issue you had a par- 

ticularly interesting article, "A Lab - 
Quality Audio Generator," by Jon Ide- 
stam -Almquist. I agree with Benjamin 
Resella (August Correspondence col - 
lumn) : I'd like to see an article on a 
good square -wave adapter to use with 
the generator. 

I would welcome more audio arti- 
cles in coming issues. 

AL HAWKES 
Westbrook, Me. 

6 -VOLT TRANSISTOR IGNITION SYSTEM 

Dear Editor: 
I have constructed a 6 -volt, posi- 

tive- ground version of my transistor ig- 
nition system described in the April is- 
sue of RADIO -ELECTRONICS. 

Here are the things to consider 
when constructing such a system: 

1. The ignition points must be in- 
sulated from the chassis of the car. In 
some automobiles, this may be next to 
impossible. However, an insulating kit 
may be purchased from a number of 
transistor ignition manufacturers for 
some automobiles. 

2. The 6 -volt system requires a 
ballast of 0.25 to 0.3 ohm, not readily 
available from electronic supply houses. 

Four 1 -ohm resistors in parallel were 
used in my 6 -volt version. 

3. The emitter and collector lead 
lengths become critical. Wire that is too 
long or too thin will introduce more re- 
sistance and lower the collector current. 
The ballast resistance and lead -wire re- 
sistance should be chosen to give between 
9 and 10 amps of collector current. 

I51/50W EA 

1N3038 (2) 

(2) 

_ !OD 

OR .3A 
60W 5.653 

(SEE TEXT) 7W 

4.70/7W 
*OTB 2 

PART OF 
MN SW OFF 

\1/4. 

UN (BREAKER POINTS 

6V (INSULATED) 

o 

TB 3 
HIGH 

(c, VOLTAGE 
o o 

MALLORY 
F-127 

AUTO BATT * = TERMINALS ON 
BARRIER STRIP 

4. The value of the base bias resis- 
tors must be cut in half. This can be 
done by using two resistors of the origi- 
nal values in parallel. The point current 
will be double that in the 12 -volt circuit. 

The 6 -volt version was tried success- 
fully on a 1955 Thunderbird, but no re- 
liability or life tests could be made in 
such a short time. The schematic is for 
readers who would like to experiment. 

JOHN R. GYORKI 
Allen Park, Mich. 

CHEERS FOR HOMER D. 

Dear Editor: 
Congratulations to Homer L. Da- 

vidson for his comprehensive articles on 
rotator repairing. 

As a subscriber to five electronics 
magazines I have been waiting for such 
an article. Bouquets to RADIO -ELEc- 
TRONICS. 

The only addition is to stress the 
most common trouble in rotator serv- 
ice: capacitor failure. This can be de- 
tected in its first stages by slow motor 
operation and then no operation at all 
when the capacitor has lost most of its 
capacitance. When the capacitor is in 
series with one motor winding, the 
phase -shift difference in the windings al- 
lows the motor to turn in the direction 
chosen by the selector. When the capac- 
itor loses most of its capacitance, there 
is no phase difference and thus no rota- 
tion. 

continued 
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RCAVictor Color TV 
is the personal choice of 
more TV servicemen 
than all other makes combined! 

SEE WALT DISNEY'S 'WONDERFUL WORLD OF COLOR," SUNDAYS, NBC -TV NETWORK 

JANUARY, 1965 

The Most Trusted Name in Electronics 

Tmk(s)(FT 
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FREE 
OFFER 

WITH 
150 POPULAR DBE 

±10% DIPPED MYLAR* 
PAPER BYPASS CAPACITORS 

*Registered Dupont T.M. 

AEROVOX 
AKU-102 KIT 
KIT CONTAINS: 

10 ea. .001 600V 50 ea. .01 600V 
5 ea. .0022 600V 5 ea. .022 600V 
5 ea. .0033 600V 20 ea. .047 600V 
5 ea. .0047 600V 20 ea. .05 600V 

10 ea. .005 600V 20 ea. .1 600V 

...packaged 5 each in See -Thru plastic bags. 

PLUS 
famous UNGAR #270 
DE- SOLDERING KIT 
Complete with Instruction Manual and 
two extra tips. 
This labor- saving unit 
is offered FREE. The 
cost of this kit is 
less than the price 
of the capacitors 
alone! Makes 
work on printed 
circuits as 
easy as hand 
wired 
units 

Special Dealer Net With Ungar Kit 

Send for more information Today -and 
the name of your nearest Authorized 
Aerovox Distributor 

EROVOX AEROVOX 
® CORPORATION 

Distributor Division, New Bedford, Mass. 
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CORRESPONDENCE continued 

As a rotator repair depot serving 
eastern Ontario for Alliance and Crown 
rotators, I can agree with Mr. David- 
son that the rotator repair business is 
a part of TV antenna work that both 
the TV servicers and TV installers tend 
to pass on -to our advantage. 

H. JARRETT 
Cornwall, Ont. 

WATT -SECONDS AIN'T LIGHT 

Dear Editor: 
Although I enjoyed your article, 

"Servicing Speedlights" in the August 
issue, I can hardly believe Mr. Lemons 
is much of a photographer. He writes: 
"The light energy output is calculated 
by photographers in watt -seconds." This 
is not the case; watt -seconds are not an 
indication of the light- energy output. 
The watt -second rating of any speed - 
light cannot tell you how much light the 
unit will put out. ECPS and BCPS (ef- 
ficient candle power seconds and beam 
candle power seconds) are the units 
used. 

If all electronic flash units used the 
same flashtubes, circuits and reflectors, 
the watt -second rating would be valid. 

A 1C ERIC S. EVANS 
APO 103, San Francisco, Calif. 

[True. The watt -second rating is a 
measure of the energy available to the 
flash tube. But regardless of the flash 
tube used, the watt -second figure gives 
some idea of the power of the equip- 
ment, like an audio amplifier rated at 
so- and -so -many watts. That rating does- 
n't take into account the fact that 
speakers with efficiencies of 1% to 50% 
may be used with the amplifier, and thus 
that the ultimate acoustical power will 
vary accordingly. Still, we continue to 
rate amplifiers alone, with standardized 
resistive loads. That gives us a rough 
comparative scale for gaging what 
might be called the "potential" of a 
particular system, even though the nu- 
merical power rating is valid only for 
the amplifier alone under controlled con- 
ditions.- Editor] 

Wayne Lemons Replies: 

To the charge of "not being much 
of a photographer" I plead guilty, but to 
the charge of making a false statement, 
I'm ready to stand trial. 

Mr. Evans makes one of his own, 
when he says, "watt- seconds are no in- 
dication of the light energy output." 
Please let me quote from Kodak's Data 
Book Flash Pictures, 1962 edition, 
speedlight section, pp. 32 -33: 

"Electrical energy output is the 
most important single factor deter- 
mining how much light a tube puts 

-,r 

RAVE REVIEW 
ON SONY 600 

Radio - Electronics Maga- 
zine June, 1964 says: 

"This recorder has some very good 
specifications and, although its price is 
above the `cheap' range, one does not 
readily believe such excellent specs for a 
4 -track machine until they prove out. 
This machine fulfilled its promise. With 
it, you can tape your stereo discs and 
play them back without being able to 
detect any difference, which is saying 
something. The physical design of this 
unit is good, for either permanent in- 
stallation or the most complete porta- 
bility. 

"The footage indicator is a footage 
indicator, not merely a place spotter, 
and it keeps its count with all normal 
tape movements. Independent control of 
left and right channels, so one can be 
operated in record, while the other is in 
playback, enable the unit to be used for 
an endless variety of `special' effects. 

"Playback and record functions are 
completely separate, so that a recorded 
program can be monitored immediately. 
Microphone and auxiliary inputs can be 
mixed for combination and re- record 
effects. First stage amplification uses 
transistors, while the main amplification 
uses tubes -a good marriage in this 
particular design. 

"The mikes are very good, compared 
with most of the `inexpensive' types 
used with home recorders. Extremely 
good realism is possible for home record- 
ings. I had my family `act natural' in 
front of the two -mike combination and 
the playback was unbelievably real. 

"The Sony 600 will naturally take a 
little playing around to find out how to 
do various `extra' things you may want. 
But when you get to know it, you'll find 
it a very versatile instrument. It's a re- 
corder with which familiarity brings 
confidence." 

Norman H. Crowhurst 
For further information, or complete 
copy of the above test report, write 
Superscope, Inc. "600 Test Report G, 
Sun Valley, Calif. 

RADIO -ELECTRONICS 
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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 steeo 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 SUPERSC ©PE 

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. 58, 
Sun Valley, Calif. In New York, visit the Sony Salon, 585 Fifth Avery,' 

The Tapeway to Stereo * Yes, less 
than $450! 

JANUARY, 1965 25 
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CORRESPONDENCE continued 

out; many electronic flash units are 
therefore rated in terms of watt - 
seconds." 

Mr. Evans contends that watt -sec- 
ond rating is no indication whatsoever 
and Kodak, on the other hand, says it is 
the most important single factor in de- 
termining light output. 

Actually, watt -seconds was the 
only rating used for speedlights at first; 
later, candlepower (effective and then 
beam) came into use. Kodak goes on to 
say that the candlepower rating is more 
useful for determining guide numbers 
since it includes more factors. Still, in 
the next paragraph they say: 

"In order to get a truly meaningful 
guide number for his own use, the 
owner of an electronic flash unit 
should determine one by actual 
photographic test." 

It appears then that I should have 
said, "The light energy output is calcu- 
lated by photographers by trial and er- 
ror." 

We still prefer watt -seconds as a 
measurement for servicing. At least this 
can be calculated with a voltmeter and 
capacitance bridge, if necessary, I know 
of no electronic technicians, who have 
candlepower measuring equipment. 

While we're on the subject of 
speedlights, I'd like to commend Mr. 
Pawlowski's letter in the October issue 

concerning lethal speedlight voltages. 
TAKE NO CHANCES WHATSO- 
EVER -YOU CAN GET KILLED. 
Discharge all capacitors through a 
5,000 -10,000 -ohm, 10 -watt resistor 
(this reduces the loud report and elimi- 
nates burnt screwdriver ends), and then 
completely short the capacitors and 
leave the short connected until tests on 
other parts are made. 

If you insist on being awe- inspired, 
just short an insulated screwdriver di- 
rectly across a 16 -µf capacitor charged 
to 2,500 volts. It's a real experience and 
one that will put meaning into Mr. Paw - 
lowski's warnings. 

WAYNE LEMONS 
Buffalo, Mo. 

Why are most Color Television Sets 
BECAUSE EXPERIENCED COLOR TV DEALERS 
KNOW THAT WINEGARD COLORTRONS ALWAYS 
DELIVER THE BEST COLOR PICTURES POSSIBLE! 
And it's just plain, common sense ... when a man invests $400- 
$1000 or more in a color TV set, he expects -and deserves -the 
finest possible color reception! 

Most people who demand the finest in color TV reception choose 
Winegard Colortron. Here's proof: 

Look on top of the largest retail stores in the country ... they 
demonstrate their sets connected to Winegard antennas; or look 
on the homes of the famous TV and movie stars in Hollywood; or 
on the studio buildings of all three major TV networks; even atop 
the Whitehouse in Washington. Wherever the best color is seen, 
you'll see a Winegard Colortron ... it's the TV antenna made 
for color. 
What's behind Colortron's Superior Performance? Balanced 
Design !Just what is Balanced Design ? It's the perfect combination 
of high gain, accurate impedance match, complete band width, and 
pinpoint directivity ... and only Colortron has it! 

26 

For example: 
Gain and Bandwidth -A superior color an- 
tenna must have high gain and complete band- 
width. But the response must be flat if it is to be 
effective. Peaks and valleys in the curve of a high 
gain antenna can result in acceptable color on one 
channel and poor color on another. No all- channel 
VHF -TV antenna has more gain with complete 
bandwidth across each and every channel than Colortron. Look 
at the Colortron frequency response in this oscilloscope photo. 
Note the consistently high gain on all channels. Note the absence 
of suck -outs and roll -off on end channels. Note the flat portion of 
the curve ... there is less than lh DB variance over any channel. 

CH. 2 CH. 6 

Impedance Match -the two 300 ohm "T" 
matched Colortron driven elements have far bet- 
ter impedance match than any antenna using 
multiple 75 ohm driven elements. The Colortron 
transfers maximum signal to the line without 
loss or phase distortion through mismatch. The 
oscilloscope photo here shows the Colortron 

RADIO -ELECTRON ICS 
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TAPER LIKED UNIVERSAL PREAMP 

Dear Editor: 
I wish to thank you for the "Uni- 

versal Tape -Play Preamp" in your Oc- 
tober issue. I have been "bugged" to 
wits' end by the noise and hum in my 
tape system for a couple of years now, 
and this is the first really good design to 
come along. The low distortion and fre- 
quency response are great. The only al- 
teration I made was in the equalization 
network. It didn't seem to have enough 
bass with my Knight heads. It is easy to 
build and I recommend it to any one 
with the same problem. Thanks again. 

DAVID A. GOETZ 

Pittsburgh, Pa. 

THERE'S AN EASIER WAY 

Dear Editor: 
I just finished reading Noteworthy 

Circuits in your November issue. In 
"Measuring Ultra -High Resistances" I 
think that Tom Jaski missed the simplest 
approach to his circuit. The calculation 
could be made simpler for all cases if he 
had simply connected the vtvm common 
lead to point A and then made his meas- 
urements on each resistor individually. 
The ratio of the two voltages is then di- 
rectly equal to the ratio of the resistors. 

VAB R8 

Vec R 

In simpler terms, if the voltage 

VARIABLE 
VOLTAGE 
TRANS 

117VAC 

AC VTVM 

across the unknown resistor is 1,000 
times the voltage across the known resis- 
tor, then the unknown resistor is 1,000 
times as large as the known. 

DAVID C. YEOMAN 
WOQWY 

Todville, Iowa END 

connected to Winegard Antennas? 
VSWR curve (impedance match). No current VHF -TV antenna 
compares with it across all 12 channels. 

Directivity -An antenna with sharp directivity 
and good signal -to -noise characteristics is neces- 
sary for perfect color. Extraneous signals, picked 
up at the back and sides, produce objectionable 
noise and ghosts in black and white reception. But 
in color TV, they frequently ruin reception. 
Winegard Colortron has the most ideal directivity 
pattern of any all- channel VHF antenna made. 
The Unsurpassed Performance of Balanced Design is Matched 

Only by the Colortron's Unsurpassed Construction! 
Colortron has been engineered for maximum strength, minimum 
weight and minimum wind loading. The result is a streamlined, 

TYP CAL 

CHANNEL 

COLORTRON ANTENNA 

Model C.44 Gold Anodized $64.95 

JANUARY, 1965 

COLORTRON ANTENNA 

Model C-43 Gold Anodized $51.90 

COLORTRON ANTENNA 

Model C-42 Gold Anodized $34.95 

lightweight antenna that stays stronger longer. Colortrons have 
even been wind tested to 100 m.p.h. 

Advanced -design snap lock hardware makes Colortron 
the easiest antenna to install. Winegard Colortron also has the 
finest Gold Anodized finish of any TV antenna made. 
Winegard Helps You Sell ...With More National Consumer 
Advertising Than All Other Brands Combined! Look for Winegard 
... on AFL Football over ABC (over 1,500,000 viewers per 
game) ... in Life Magazine (over 13,000,000 readers per issue) 
... in Parade (the big Sunday supplement with 21,000,000 readers 
per issue). 

This is the Season for TV buying . .. The season for you to stock 
up on Winegard Colortrons. Remember ... over 2,000,000 Color 
TV Sets will be sold this year and the antenna made for color TV 
is Winegard Colortron. Order today! 

COLORTRON ANTENNA 

Model C -41 Gold Anodized $24.95 

IYinegard Co. 
3013 -A KIRKWOOD BURLINGTON, IOWA 
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not all 
cardioid microphones 

are alike .. . only the 

SHURE 

BROTHERS, INC. 

222 Hartrey Ave, 

Evanston, Illinois 

U.S. Patent D190, 364; other paten 
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MODEL 545S 

ITNIDYLNE 
TRUE CARDIOID UNIDIRECTIONAL DYNAMIC 

MICROPHONE SOLVES ALL THESE 

COMMON MICROPHONE PROBLEMS! 

PROBLEMS CAUSED BY INEFFICIENT REJECTION OF UNWANTED SOUNDS BY THE MICROPHONE 

SITUATION 

REFLECTIONS 

tAir 

PROBLEM CAUSES SOLUTION 

Feedback occurs where a so- 
called "cardioid" micro- 
phone is used and the speak 
ers are placed to the rear of 
the microphone. A common 
occurrence in churches, au- 
ditoriums, and meeting 
rooms. 

Sound bounces off hard surfaces on the 
walls, floor and ceiling, in and around 
the audience area and the microphone 
used is not effective in rejecting these 
sounds at all frequencies, and in all 
planes about its axis. 

The Unidyne III eliminates this 
problem because of effective 
rejection of sound at the rear 
of the microphone with uni. 
formity at all frequencies. 
Sounds bouncing off the floor 
or other reflective surfaces 
that reach the rear of the 
Unidyne Ill are rejected. 

COLUMN 

LOUDSPEAKERS 

"t 

Unexplained feedback. Col- 

to 
umn loudspeakers are used 
to distribute sound more 
evenly to the audience in 
churches and auditoriums. 

While column speakers direct the 
sound toward the audience, they also 
have side and rear sound lobes which 
may reach the microphone. Feedback 
occurs when the rear and side sound 
lobes of the speakers coincide with 
the rear and side lobes of a so -called 
"cardioid" microphone. 

The Unidyne Ill solves this 
problem because it has no 
rear or side lobes. Thus it re- 
jects the side and rear lobes 
of the sound column speakers. 

REVERBERANT 

BOOM 

®off 

A disturbing, echoing effect 
of low frequency sound often 
found in churches, large au- 
ditoriums, and arenas. 

The particular "cardioid" microphone 
used fails to retain its unidirectional 
characteristics with low frequencies. In 
addition, its front response tends to 
accent low frequencies of the desired 
sounds. These factors result in pickup 
and reinforcement of the low frequency 
reverberation and boominess charac- 
teristic of many halls. 

Using the Unidyne Ill Micro - 
phone will solve the problem 
because it maintains a uni- 
form pattern of sound rejec- 
tion in all frequencies, even as 
low as 70 cps. The frequency 
response also has a controlled 

prevents 
of the low end. This 

Drevents reinforcement of the 
low frequency reverberation 
and diminishes the effect of a 

boomy hall. 

PROBLEMS CAUSED BY THE MICROPHONE'S INEFFECTIVENESS IN PICKING UP THE DESIRED SOUND 

GROUP COVERAGE 

WITH ONE MICROPHONE 

gle 

A single microphone does 
not provide uniform cov- 
erage of a group. This is 
commonly experienced with 
choral groups, quartettes, in- 
strumental combos, and 
speaker panels. 

The particular "cardioid" microphone 
used lacks a uniform pickup pattern, 
so that persons in different positions 
within the general pickup area of the 
microphone are heard with varying 
tonal quality and volume. 

The Unidyne Ill affords uni. 
form pickup of the group with 
a resulti ng consistency in 
volume and sound quality 
among the members of the 
group. 

USING MULTIPLE 

MICROPHONES 

-., 
r\ 
0 l 

Variation in the pickup level 
and tonal quality exists 
throughout the broad area 
to be covered. This may oc- 
cur in stage pickup of mu- 
sisal and dramatic produc- 
tions, panels and audience 
participation events. 

The pickup pattern of the microphones 
used is too narrow, causing "holes" 
and "hot spots ". The off -axis frequency 
response of the microphones also varies. 

The Unidyne III permits a 

smoothness in pickup as the 
true cardioid pattern gives 
broad coverage with uniform- 
ity throughout the coverage 
area. This eliminates "holes ", 
"hot spots ", and the variations 
in sound quality and permits 
blending many microphones 
with ease. 

DISTANT PICKUP 

i j 

Too much background noise 
or feedback results when 
working with microphone at 
desired distance from sound 
source. 

So -called "cardioid" and particularly 
long range microphones being used are 
less directional with lower frequencies. 
In addition, they have lobes or hot spots 
that pick up sound at the rear, resulting 
in the background noise or feedback 
problem. 

Use the Unidyne Ill to gain 
relatively long range with el- 
fective rejection of sound at all 
frequencies at the rear of the 
microphone. 

RADIO -ELECTRONICS 
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GET A FAST START WITH NRI'S 
ACHIEVEMENT KIT 
Delivered to your door- every- 
thing you need to make a sig- 
nificant start in the Electronics 
field of your choice! This new 
starter kit is an outstanding, 
logical way to introduce you to 
NRI training kits . an un- 
paralleled example of the value 
of NRI home -study training. 
What's in it? Your first group of 
lesson texts; a rich vinyl desk 
folder to hold your study mate- 
rial; the industry's most com- 
plete Radio -TV Electronics 
dictionary; valuable reference 
texts; lesson answer sheets; 
pre- addressed envelopes; pen- 
cils; pen; engineer's ruler, and 
even postage. No other school 
has anything like it. 

ELECTRONICS COMES ALINE 
WITH CUSTOM TRAINING KITS 
You get your hands on actual 
parts and use them to build, 
experiment, explore, discover. 
NRI pioneered and perfected 
the "home lab" technique of 
learning at home in spare time. 
Nothing is as effective as learn- 
ing by doing. That's why NRI 
puts emphasis on equipment, 
and why it invites comparison 
with equipment offered by any 
other school. Begin now this 
exciting program of practical 
learning created by NRI's Re- 
search and Development Labo- 
ratories. It's the best way to 
understand the skills of the 
finest technicians -and make 
their techniques your own. 

--BITE SIZE" LESSON TEXTS 
PROGRAM YOUR TRAINING 
Certainly, lesson texts are nec- 
essary. N RI's programmed texts 
are as simple, direct and well 
illustrated as 50 years of teach- 
ing experience can make them. 
They are carefully programmed 
with NRI training kits to make 
the things you read about come 
alive. You'll experience all the 
excitement of original discovery. 

HOBBY? CAREER? PART -TIME 
EARNINGS? MAIL COJPON 
Whatever your reason for want- 
ing to increase your knowledge 
of Electronics ... whatever your 
education . there's an NRI 
instruction plàn to fit your 
needs. Choose from three major 
training programs in Radio -TV 
Servicing, Industrial Electronics 
and Communications or select 
one of seven NRI courses in 
specialized subjects. Mail cou- 
pon for NRI catalog. Find out 
how you can train at home this 
exciting, rewarding way. 

DISCOVER THE EASE AND EXCITEMENT OF 
LEARNING ELECTRONICS, TV -RADIO THE NRI WAY 

SEE OTHER SIDE 
Founded 50 years ago-in the days of wireless - 
NRI pioneered the "learn -by- doing" method of 
home -study. Today, NRI is the oldest, largest home - 
study Electronics school, offering the kind of in- 
struction that makes learning exciting, fast. You 
build, test, experiment, explore. Whatever your in- 
terest, your need, your education, investigate the 
wide variety of NRI training plans ... find out about 
the NRI Achievement Kit. Check and mail the 
postage free card now. No salesman will call. 

Our 50th Year of Leadership 
in Electronics Training 
National Radio Institute, Washington, D.C. 
Electronics Division 

- 
FIRST CLASS 

PERMIT 
NO. 20 -R 

Washington, D.C. 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

3939 Wisconsin Avenue 
Washington, D.C. 20016 
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PICK THE FIELD OF YOUR CHOICE 

Now NRI offers you TEN FAST WAYS to train at home 
for ELECTRONICS, AUTOMATION, TELEVISION -RADIO 

Here are 10 choices of training to help you build your knowl- 
edge of the fast growing field of Electronics ... 10 carefully 
developed instruction plans resulting from 50 years of experi- 
ence training more Technicians for Electronics, Television - 
Radio than any other school. Whether you're starting from 
scratch or have some basic knowledge of the field, you will 
find NRI courses ideally suited to your needs. NRI training 
guides you every step of the way. You work from "bite- size" 

TELEVISION -RADIO SERVICING-Complete train- 
ing from basic fundamentals of electricity to home 
entertainment equipment. You learn to fix radios, 
hi -fi and stereo sets, black- and -white and color TV, 
etc. A profitable field full or part time. 

INDUSTRIAL -MILITARY ELECTRONICS -From 
basic principles to computers. A comprehensive train- 
ing plan that teaches you the fundamentals, then 
takes you into such modern -day miracles as servos, 
telemetry, multiplexing, pulse circuitry, other impor- 
tant subjects. 

COMPLETE COMMUNICATIONS*- Designed to 
teach and provide you with actual practice in opera- 
tion, service and maintenance of AM, FM and TV 
broadcasting stations. Also covers marine, aviation, 
mobile radio, facsimile, microwave, radar. 

FCC LICENSE * -Specifically designed short course 
to prepare you for your First Class FCC Radiotele- 
phone License examinations. You begin with a thor- 
ough background in fundamental Electronic prin- 
ciples, advance to required subjects covering equip- 
ment and procedures. 

MATH FOR ELECTRONICS -A brief course for en- 
gineers and technicians who need a quick review of 
the essential mathematics used in industry, com- 
munications, in government jobs. Basic arithmetic 
review, short -cut formulas, modern digital number 
system, much, much more. 

See Other Side 

National Radio Institute, Electronics Div. 
Washington, D.C. 20016 4F 

Please send me your catalog. I have checked the field(s) 
of most interest to me. (No salesman will call.) 

TV -Radio Servicing 

Industrial Electronics 

Complete Communications 

Ei FCC License 

Math for Electronics 

Basic Electronics 

Electronics for Automation 

Aviation Communications 

Marine Communications 

Mobile Communications 

Name _Age 

Address 

City State Zip Code 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

texts written in a style anyone can understand. You build and 
experiment with special, essential training equipment designed 
to make the things you read about come alive in an absorbing, 
exciting, educational manner. Whatever your interest ... what- 
ever your need ... whatever your education ... there's an 
NRI instruction plan for you. Begin NOW an absorbing adven- 
ture in home -study training. Check the fields of your choice 
on the postage -free card and mail it today. 

BASIC ELECTRONICS -A concise course to teach 
modern Electronics terminology and components. A 

wealth of practical, useful information to help you 
better understand the field, to give you some tech- 
nical knowledge. For anyone who wants basic under- 
standing of Radio -TV Electronics. 

ELECTRONICS FOR AUTOMATION -This course 
is not for beginners. Offered for men with some funda- 
mental knowledge of Electronics who want better 
understanding of Automation in present day use. 
Covers process control, ultrasonics, telemetering and 
remote control, electromechanical measurements, 
other subjects. 

AVIATION COMMUNICATIONS* - This course 
prepares you to install, maintain, service aircraft 
communications equipment. Covers direction finders, 
ranges, markers, Loran, Shoran, Radar, landing sys- 
tems. Earn your First Class FCC License with Radar 
Endorsement. 

MARINE COMMUNICATIONS * - Covers trans- 
mitters, direction finders, depth indicators, radar, 
sonar, other equipment used on commercial ships 
and thousands of pleasure boats. Prepares you for a 

First Class FCC License with Radar Endorsement. 

MOBILE COMMUNICATIONS * -Learn to install 
and maintain mobile equipment and associated base 
stations. Covers transmitters and receivers used by 
police and fire departments, public utilities, construc- 
tion projects, taxis, etc. Prepares you for a First 
Class FCC License. 

°NOTE: You must pass your FCC License exam (any Communica- 

tions course) or NRI refunds in full the tuition you have paid. 

Join the men who trained for success with NRI 
"I went into my own business six months after fin- 
ishing the NRI Radio -TV Servicing Course. It makes 
my family of six a good living. We repair any TV or 
Radio. I would not take anything for my training with 
NRI. It is the finest." DON HOUSE, Lubbock, Texas 

"Many thanks to NRI for the Electronics training I 

received. I hold a first class FCC License and am 
employed as a studio and master control engineer/ 
technician with KXJB -TV." 

RONALD L. WOOD, Fargo, N.D. 

"I am Frequency Coordinator for the 11th Naval Dis- 
trict. The course I completed was priceless in my 
work. I was a blue collar worker, now I am a white 
collar worker." JOHN J. JENKINS, San Diego, Calif. 

"I am a Senior Engineering Aide at Litton Systems, 
in charge of checkout of magnetic recording devices 
for our computers. Without the help of NRI I would 
probably still be working in a factory at a lower 
standard of living." DAVID F. CONRAD, Reseda, Calif. 

Cut Out and Mail -FREE CATALOG 
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DR. ELMER W. ENGSTROM 

PRESIDENT, RADIO CORP. 
of AMERICA 

Color TV 

Today and Tomorrow 
By DR. E. W. ENGSTROM 

By the end of 1964, color television will have become 
a billion -dollar -a -year industry. What makes this 
figure unusual is that compatible color television 

service was authorized by the Federal Communications 
Commission only 11 years ago, on Dec. 17, '1953. That 
same evening, the first color program televised under the 
compatible standards was put on the air by the National 
Broadcasting Co. 

By the end of 1954, about 7,000 color television sets 
were in use throughout the United States. Only five years 
ago, color TV was a $100- million -a -year industry, but by 
1963 it had grown to $600 million. The year 1964 saw it 

surpass the $ I billion mark, with $750 million spent by 
consumers for new color TV-sets, and the remaining $250 
million going for service, studio equipment, production 
and other segments of the industry. And this- is only the 
beginning. 

Industry estimates are that approximately 3 million 
color sets were in use by the end of 1964. By the end of 
1968, we anticipate a total of about 15 million sets. This 
represents a five -fold increase in 4 years, putting color's 
share of the total domestic television market at a 1 -to -4 
ratio. 

But growth figures, impressive as they are, tell only part 
of the story. Color television is a marvel of research and 
engineering. It is the most complex consumer product on 
the market today, yet it is being mass -produced at a price 
within reach of the average consumer. 

Looking ahead, we can already see color TV taking 
new forms. Ever since it was put on the market, the 21- 

Dr. Engstrom is almost unique among executives -he rose 
to the presidency of RCA through the research and sci- 
ence, rather than the business ,branches of the company. 
In his 31 years of service with RCA, he has both contri- 
buted to and directed major research and engineering pro- 
grams. Among other important activities, he headed the 
research program that resulted in the development of our 
',resent all- electronic color television system. 

Radio -Electronics 
Hugo Gernsback, Editor -in -Chief 

inch, round, 70° color picture tube has been the standard 
for the industry. Now there is a move to rectangular shapes 
and RCA has such a tube in limited production. It ap- 
peared in some sets before the end of 1964. Other manu- 
facturers also have announced plans to produce tubes of 
this size and shape. In addition, the 19 -inch rectangular 
tube is expected to become commercially available in lim- 
ited quantities during the second quarter of 1965. 

The rectangular 25 -inch 90° tube offers several sig- 

nificant advantages over the 21 -inch round type. The most 
dramatic change is size. More than 4 inches have been 
trimmed from the tube's depth, making it possible to pro- 
duce slimmer, better proportioned cabinets. The 25 -inch 
tube also provides a larger viewing area -295 square inches 
in contrast to 261 on the 21 -inch tube. 

Behind these improvements lies a substantial engi- 
neering and design effort. The new family of tubes uses a 

new glass bulb which alone represents a $4 million in- 

vestment. Completely new shadow masks and electron 
guns had to be designed and a radically new lens system 
developed. A new technique for applying phosphor, dots 
to the screen has brought the added bonus of a brighter 
picture. 

These basic changes have resulted in an attractive 
additional type of display device that will further speed 
the already rapid growth of the market for color television. 
This, in turn, will provide new jobs, new investments, new 
businesses and new revenue from a multitude of new com- 
mercial enterprises. 

We have seen before how new industries add vitality 
to the economy. Radio did it in the 1930's and 1940's, and 
black- and -white TV in the 1950's. Color will have an 
even greater impact over the next decade when global color 
television will become commonplace. 

From'the laboratories, we can anticipate in the future 
more advanced display techniques with integrated circuitry 
that will further reduce the size of the set. Eventually, we 
can look forward to thin -screen receivers on the wall, de- 
signed in many sizes and surrounded by frames that con- 
tain all the needed circuitry. 

These receivers of tomorrow will rely on program 
material from all over the world. Already, color television 
is in its fourth year of 'regular commercial service in Japan. 
In Canada, color receivers are in assembly -line production. 
In Europe, government authorities are seeking agreement 
on standards for color. Before long, audiences watching a 

single color program may number as many as a billion 
persons, receiving signals transmitted through satellite sys- 
tems. 

In the future, color television will serve us in new 
functions as well -in point -to -point communications, al- 
lowing individuals to hold private, two -way conversations 
and see each other in natural colors as they talk; in closed - 
circuit systems for industry and education, and in space 
systems for communication with astronauts, and for the 
visual exploration of other planets. 

Color television will thus play a role of mounting im- 
portance in the arts and sciences of communication, and 
will exert an increasingly profound influence on the entire 
radio and electronics industry. Its limits for service will be 
only those of the imagination. END 
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NEW TYPES ARE APPEARING AT LAST By DAVID LACHENBRUCH 

WHAT'S NEW IN COLOR TUBES? 
AS COLOR TELEVISION SALES CONTINUE 

to swing upward, the stakes for new in- 
ventions are getting higher. And, exist- 
ing methods and devices have become 
more refined -and more deeply en- 
trenched. This is particularly true of the 
shadow -mask tube, which continues to 
be the "industry standard," despite many 
challenges. 

The television industry expects to 
sell approximately 2,000,000 color sets 
in 1965, and the year should end with 
color in nearly 10% of America's tele- 
vision- equipped homes. Virtually every 
one of those color sets will have a sha- 
dow- mask tube. 

With color TV about to enter its 
biggest year, what are the prospects for 
new picture tubes or other color display 
devices? Do practical alternatives to the 
shadow mask now exist? Are new de- 
vices or systems now on the horizon? 

The shadow -mask tube, of course, 
will completely dominate 1965's pro- 
duction -but in several new forms. As 
1965 closes, it's likely that the familiar 
21 -inch round color tube with 70° de- 
flection will be nearing the end of its 
10 -year reign. 

Five American manufacturers are 
now making color tubes for the original - 
equipment market -RCA, Zenith's sub- 

sidiary Rauland Corp., Sylvania, Na- 
tional Video Corp. and-on a very small 
scale -Philco's Lansdale Div. Admiral 
has started to construct a color -tube fa- 
cility, but has stated that it won't be in 
production until 1966. 

In mid -1964, Sylvania announced 
a new, brighter screen for the standard 
21 -inch 70° round shadow -mask tube. 
The claimed 43% increase in light out- 
put was attributed to the method of ap- 
plying the screen ( "dusting ") and to a 
new red phosphor based on a rare -earth 
element, europium. This brighter tube 
is appearing in sets already on the mar- 
ket from several manufacturers, includ- 
ing Sylvania, Sears Roebuck (Silver - 
tone) and Magnavox. 

Earlier in the year, Motorola and 
National Video Corp. licked the pro - 
duction problems that had held up their 
23 -inch rectangular 90° shadow -mask 
tube. It is estimated that perhaps 100,- 
000 of these 23 -inch rectangular color 
tubes were produced in 1964, as corn- 
pared with at least 1.5 million 21 -inch 
round tubes. 

Also in 1964, for the first time, a 
color set with a 16 -inch rectangular tube 
showed up 'on the American market. 
This is a Sears Silvertone console, built 
to Sears' specifications by Tokyo Shi- 
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A rectangular 
25 -inch RCA color 
tube with the out- 
line of the older 21- 
inch type superim- 
posed on it. Differ- 
ence in length is 
significant. 

baura Electric Co. (Toshiba) in Japan. 
Listing at around $350, it carries the 
Underwriters Laboratories seal. Its pic- 
ture tube is a 70° shadow -mask type. 
The 16 -inch color tube apparently is 

destined to become the standard size for 
Japanese color, and a 90° version is be- 
ing made in small quantities. Two other 
Japanese -made 16 -inch color sets have 
been promised in this country -the 
Sharp (by Hayakawa) and the Delmon- 
ico (by Victor of Japan). An 11 -inch 
shadow mask has been announced by 
Nippon Columbia, but no export plans 
have been outlined. 

In this country, the big changeover 
to rectangular color tubes is just begin- 
ning. Most of the major tube producers 
have started to put ouf the new 25 -inch 
rectangular tubes, and some high - 
priced 25 -inch sets are now on the mar- 
ket. The various makes of 25 -inch tubes 
are not directly interchangeable. RCA's 
version differs from those made by Ze- 
nith and Sylvania in focus voltage, heat- 
er current and neck length -the latter 
two brands being approximately 1/4 inch 
longer than the RCA. The planned Na- 
tional Video version, if produced at all, 
will be markedly different electrically 
from the others. All of them use the 
same 25 -inch "hard- glass" color bulb 
developed by Corning Glass Works. 

According to specifications released 
by RCA, their new color tube has a 
screen area of 295 square inches, corn- 
pared with 261 for the 21 -inch round 
tube, and its front -to -back depth is a 
shade less than 21 inches, or 41 inches 
shorter than the current standard tube. 
Its aspect ratio is 4 by 3.12, providing 
an increase in width compared with 
height. The new tube is considerably 
more expensive than the 21 -inch round, 
and therefore the bulk of sets sold in 
1965 are expected to use the older one. 

With the 25 -inch tube, RCA started 
a new method of applying the phosphor 
screen which is said to increase bright- 
ness substantially. A variation of RCA's 
"slurry" process (as opposed to Sylva- 
nia's "dusting" method), the new screen- 
ing technique is being applied to both 
21- and 25 -inch tubes. Brightness of 
RCA's 25 -inch tube will be further in- 
creased in the near future with rare - 
earth phosphors, possibly similar to those 
used by Sylvania. 

Latest development was the an- 
nouncement in October by RCA that 

I 9-inch, 90- degree rectangular color TV 
tubes would be available in limited quan- 
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tities during the second quarter of 1965. 
The new tubes are to be priced about $10 
higher than the standard 21 -inch 70° 
round color tube, according to John B. 
Farese of the RCA Television Picture 
Tube Division. 

The dimensions are: minimum screen 
area 180 square inches; minimum height 
12:138 inches; minimum width 15.542 
inches, diagonal 18.012 inches and 
length 18.048 inches. It will thus be 
about 7 inches shorter than the 21 -inch, 
70° round color tube. The new tube will 
be designed to use the components (yoke - 
deflecting, purifying, and converging de- 
vices) that were developed for the RCA 
25 -inch tube. 

Following the introduction of the 
19- incher, a still smaller tube has been 
envisioned -possibly an American ver- 
sion of the 16 -inch rectangular 90° one. 
This one could be ready late in 1965 or 
early in 1966. 

Other tube types 
The second most commonly dis- 

cussed type of color tube is the Law- 
rence, which uses phosphor strips in- 
stead of dots, and a wire grid near the 
screen to direct electrons to the correct 
color strip. This tube, at least in theory, 
has The advantages of simple circuitry 
(in the single -gun version) and far 
greater brightness (in the three -gun ver- 
sion). Paramount Pictures holds basic 
patent rights to this tube, which it calls 
the Chromatron. 

At press time, the only company 
holding a license to produce the Chrom- 
atron tube and associated receiver cir- 
cuits is Sony of Japan, whose rights in- 
clude both production abroad and in the 
United States. Sony has shown a proto- 
type of a 19 -inch single -gun Chromatron 
consolette, which it hopes to put on the 
Japanese market (for "less than $550 ") 
this spring -but there are no plans to 
export it to the United States before 
1966. 

Sony's single -gun tube gives a pic- 
ture slightly larger than 17 inches di- 
agonally. Its front -to -back depth is 17.3 
inches. The screen is coated with vertical 
phosphor stripes, -twice as many red 
stripes as greens or blues, because of the 
lower efficiency of the red phosphor. 
Sony claims the tube has a brightness 
of 90 foot -lamberts peak white, or about 
2' times greater than the shadow -mask 
type. The complete Sony color set weighs 
103 lbs. 

Several other Japanese companies 
are using various aspects of the Law- 
rence -tube approach. One of them is 

Yaou Electric Co., which has shown 
preproduction prototypes of a 9,inch 
all- transistor set. The color tube, made 
by Kobe Kogyo, is designed to work on 
a line- sequential principle -one line of 
red, one of green, one of blue and so on. 

No American picture -tube manu- 
facturer is known to be seriously con - 
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The Sony tube 
compared with a 
conventional type 
and its converg- 
ence apparatus, 
not needed on the 
post - acceleration 
deflection type of 
tube. 
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sidering the Lawrence tube at this time, 
but its appeal -particularly for small, 
low- priced sets -is such that it can't be 
ruled out, especially if the Sony color 
sets are successful. For example, Gen- 
eral Electric conducted extensive - re- 
search on the "post- acceleration" pic- 
ture tube in the 1950's. G -E has not yet 
announced' any plans for color -tube pro- 
duction. 

Philco's Apple, or beam -indexing, 
tube and receiver widely publicized in 
the 1950's, then becoming dormant, was 
mentioned recently by Philco, after a 
long silence. In announcing plans for 
color -tube production, Vice President 
M. W. Newell, general manager of Lans- 
dale, said that Philco's "revived [color] 
research efforts will build on [its] ex- 
tensive Apple system development pro- 
gram for color television." 

Color without color tubes 

Two color sets without color tubes 
showed up in the United States this year. 
One, by Mitsubishi of Japan, is a revival 
of an idea which predates the first color 
tube -the trinescope. The set uses three 
6 -inch tubes -one for each color -with 
dichroic mirrors to converge the images. 
Although it's called "color micro TV," 
the cabinet isn't very micro, considering 
the fact that the picture measures only 
6 inches. The set, which looks at first 
glance like a large oscilloscope, is in a 
metal cabinet 20 inches high, 181/2 inch- 

The Scope conver- 
ter. Equipment at 
rear left changes 
the signal to a two - 
color . sequential 
type, and the vibrat- 
ing color screen in 
the frame in front 
of the black-and- 
white tube supplies 
the color. 

es deep, 13 inches wide and weighs 64 
lb. It sells for $255 in Japan, and the 
manufacturer has shipped several to this 
country in exploration of export possi- 
bilities. (RCA, incidentally, used a sim- 
ilar system -but with 10 -inch picture 
tubes -to demonstrate its color system 
to the FCC in 1949.) 

Another system which gets color 
TV from black- and -white tubes is an 
ingenious electromechanical converter 
developed by Scope, Inc. of Falls 
Church, Va. It is now being produced by 
National Radio Institute. 

To adapt a set, a small chassis is 

bolted to the rear of the receiver and 
six circuit connections made. A trans- 
parent 19 -inch screen is positioned di- 
rectly in front of the set by resting the 
set on the screen's adjustable legs. The 
converter chassis changes the color sig- 
nal to a two -color field- sequential type. 

The screen is composed of two lay- 
ers, one with alternate vertical stripes 
of cyan and orange, the other with al- 
ternate transparent and black stripes. 
One portion of the screen vibrates later- 
ally in sync with the field -sequential col- 
or signal, while the other remains sta- 
tionary. NRI will market the converter 
for $109. After. market -testing the con- 
verter; NRI hopes to license a major 
TV manufacturer to produce a com- 
plete small -screen two -color set using 
the same principle. This set would retail 
for less than $200. 
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Another color conversion device 
has been in use for some years. Called 
Colordaptor, it was first described in 
RADIO -ELECTRONICS in January, 1956. 
From that date conversion kits have 
been sold in small numbers by the 
developers, Colordaptor, Menlo Park, 
Calif. It changes the signal to a sequen- 
tial type like that of the old CBS system, 
and uses a color wheel ahead of the 
black- and -white tube. 

Although many radically new color 
tubes and other display devices (includ- 
ing projection systems) have been pro- 
posed for the future, only one is known 
to be receiving serious consideration 
now. This is the thin color tube of Video 
Color Corp., Ingleside, Calif. 

Video Color was established to wed 
the Kaiser -Aiken "thin tube" with the 
color -tube screening principles devel- 
oped in the 1940's by C. Willard Geer, 
who is engineering vice president of the 
new firm. The company has been build- 
ing lab samples of a two -color flat tube 
for military display uses, but it also holds 
an option to obtain a license from Kai- 
ser Industries Corp. to manufacture, for 
the home TV field, the flat tube invent- 
ed by Dr. William Ross Aiken. 

This year, Video Color held infor- 
mal demonstrations for at least one tele- 
vision set manufacturer. It showed one 
of its military tubes -a two -color unit, 
slightly more than 2 inches thick, about 
11 inches in diagonal measurement. The 
consumer version would have a three - 
color screen, and presumably much 
greater brightness than the shadow -mask 
tube. If such a tube is developed for 
home use, it probably is at least 3 to 5 
years in the future. 

Any really new color display system 
for the home, no matter how valid, now 
suffers a built -in disadvantage because 

, it will be bucking a going system. Tube 
manufacturers have spent hundreds of 
millions of dollars on development and 
machinery for the shadow -mask type. 
Its steady improvements have made it a 
moving target. Thus, an alternative ap- 
proach which may have looked superior 
to the early shadow -mask tube may now 
suffer by comparison. 

As the years go by without a ser- 
ious alternative to the shadow mask, the 
present tube lengthens its lead over all 
potential competitors. As compared 
with early versions, the current shadow - 
mask tube is easily produced, far bright- 
er, more precise, capable of extremely 
long life. Nearly 4,000,000 have al- 
ready been built. 

Some day, different types of color 
displays will be in common use. But for 
the near future, it's going to be extreme- 
ly difficult to prove to the television in- 
dustry that other designs are super- 
ior to the tried -and -proven shadow - 
mask -even with all of its acknowl- 
edged drawbacks. . END 

34 

THINKING OF 
COLOR TV? 

By MATTHEW MANDL 

DESPITE THE RAPID GROWTH OF COLOR 
TV, many service technicians have yet 
to repair a color set. Some have kept 
more or less abreast of developments, 
but still hesitate to tackle such work. 
Color TV would get a big boost if in- 
dependent service technicians were 
ready to recommend it to their black - 
and -white customers. But this will hap- 
pen only when technicians develop 
enough confidence in their ability to in- 
stall and maintain color receivers. 

When you get a chance to recom- 
mend a particular receiver, tell the cus- 
tomer what to expect about initial costs, 
service rates and reception compared to 
black- and -white. You will be in a better 
position to speak with authority if you 
own a color set yourself. So, if you in- 
tend to buy a color receiver, or recom- 
mend one to a customer or friend, you 
will be interested in these things: 

Why buy color now? 
Ask almost any color set owner 

what he thinks of color TV and you'll 
get a highly enthusiastic opinion. Why, 
then, are color TV sales only a small 
percentage of b- and -w? It appears that 
some time will elapse before color set 
ownership reaches half the number of b- 
and-w. Retailers say that customer sales 
resistance usually includes these objec- 
tions: 

Cost is too high 
Colors are not true 
b -and -w picture does not com- 

pare to that on a b -and -w set 
Set too complicated to operate 

Let's take these in order and see if 
we can clear up some misunderstanding. 
First, cost. Curiously, with many pros- 
pective customers, it's not a question 
of affording a color' set (what with time 
payments, higher incomes, etc.). They 

Color TV will "go" only when each set is adjusted 
for top performance by a well -trained technician 
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simply think they are paying more than 
they should for TV. Here is one of sev- 
eral areas where technicians and retail- 
er need to do some field work in ac- 
quainting prospective customers with 
facts. Certainly color sets are more cost- 
ly. One big item is the color tube with its 
three guns, tricolor phosphors and oth- 
er internal components. Also, color re- 
ceivers need more circuitry, more fac- 
tory adjustments and larger cabinetry. 
Yet, costs have come down recently. 
For comparable sets, there has been as 
much as a $100 drop below what color 
TV cost last year. This despite improve- 
ments and simplified controls in the new- 
er receivers. 

If prospective customers are wait- 
. ing for color sets to sell for what b-and - 

w do, it will be a long time before they 
enjoy color. There is no indication that 
color set prices will eventually compare 
with b -and -w for the same tube size. If 
any radical breakthrough develops to 
lower color TV costs (modules, micro- 
miniaturization, etc.) , b -and -w set costs 
will also come down, and there will still 
be a considerable cost difference be- 
tween the two. It appears that prices 
may stabilize around $400 for some 
time. More elaborate receivers may cost 
over $500. Thus, it is a mistake to wait 
for prices to tumble before buying color. 
In the meantime some excellent color 
programming is being missed. 

Color pictures, in a properly ad- 
justed set, are excellent. Why, then, do 
many believe that color is not authentic, 
that the black- and -white pictures always 
have color fringing, that a particular 
color always predominates? The catch, 
of course, is in phrase at the beginning 
of this paragraph: a properly adjusted 
set. 

Check this out yourself sometime. 
Visit the small dealer, the chain store, 
the discount house, and look at the vari- 
ous color models during a color telecast. 
Only a few places have the receivers 
properly adjusted. Excuses are varied: 
"We have so many sets on one antenna, 
we can't get good reception" or "We 
haven't had time to adjust these, but 
they are good sets." The stock phrase 
seems to be: "After we make delivery 
we adjust it properly." 

Here, then, is a big stumbling 
block. Far too many dealers appear in- 
different to how this affects color TV 
sales. Perhaps they depend too much on 
the inherent glamour of color alone. One 
salesman, when told that the wrong col- 
ors were on the screen said, "Sure, but 
aren't they pretty!" 

What is needed is willingness to 
take time to put each receiver in proper 
working order and to have technicians 
upgrade themselves in competence so this 
can be done without too much trouble. 
Dealers must learn that color TV can't 
be uncrated and put on the showroom 
floor like b -and -w sets. With proper ad- 
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justments, color programming would 
more than double sales in short order. 

Virtually all modern color sets are 
capable of excellent b -and -w reproduc- 
tion. The black- and -white picture com- 
pares favorably with the better b -and -w 
sets -with a fairly wide contrast range. 
Don't expect the overbrilliance you see 
on some b -and -w sets; this type of pic- 
ture is unnatural anyway. Picture high- 
lights and background tone in a color 
TV may be better when receiving b-and - 
w than for some of the inexpensive b- 
and-w receivers because of the direct 
coupling between video amplifier and 
picture tube. Not all b -and -w sets have 
that. 

As for color TV being too compli- 
cated to operate -this is just not so. 
Controls the `viewer is concerned with 
have been reduced and simplified in the 
past few years. There are only two 
more controls than on the usual b -and -w 
receiver. The youngsters of many color 
set owners have no trouble getting a 
good color picture. As for the hidden 
controls -those should be adjusted only 
by the technician. 

From the engineering standpoint, 
there is little to recommend to the cus- 
tomer about which set to buy. Most re- 
ceivers use color circuitry proven effec- 
tive for many years. Primary differences 
are in the demodulator sections. Some re- 
ceivers (such as RCA and Admiral) use 
low -level demodulation. Here, the chro- 
md signals must be amplified after de- 
modulation to raise them to the level 
needed to drive the CRT grids. 

Other receivers (such as Zenith) 
use high -level demodulation. Here, spe- 
cially designed tubes are used, contain- 
ing double anodes and balanced deflec- 
tor plates. (The 6JH8 is a typical ex- 
ample.) This type of tube eliminates 
phase- inversion stages and extra color - 
amplifier tubes. 

Motorola has used the compactron 
15LE8 tube as a combined subcarrier 
oscillator and color demodulator. These 
systems all produce excellent color re- 
production, and the differences are only 
matters of design practice. 

The service technician's opinion is 
often sought about printed circuits vs 
hand -wired types. Printed circuits re- 
duce the cost of the receiver because 
they simplify manufacturing. Repair 
bills may be higher, though, because of 
the extra time often required to service 
such circuits. Tracing the circuit and 
finding components are more time -con- 
suming than on wired circuits, and this 
is, of course, usually reflected in the 
service charges. 

Another article, to appear in an . 
early issue, will bring you up to date on 
some recent improvements in color cir- 
cuitry and servicing, and show you, as 
a technician, how you can advise cus- 
tomers and potential customers of those 
improvements. END 

NEXT MONTH IN 

Radio -Electronics 

THIS AMPLIFIER USES 

NO ELECTRONICS! 
You have probably heard of 
fluid amplifiers -but as way -out 
devices not likely to invade the 
practical world. Now the Army 
has an artificial heart using the 
fluid amplifier principle - and 
Univac has built a fluid- ampli- 
fier computer! Learn about 
these new jobs -you may be 
using them one of these days! 

How to Build A True Wattmeter 

Here is a low -power watt- 
meter that measures true 
power direct, without calcu- 
lation or measuring the cur- 
rent across a dropping 
resistor. How to build one 
...in the next issue of Radio - 
Electronics. 

WIRE FOR SOUND 
THE EASY WAY! 
The constant -voltage line is 
used in practically all big 
sound installations. It's also 
the easy way for smaller ones 
-if you know how to use it! 
Briggs of Wharfedale tells 
you how! . . . in February 
Radio -Electronics. 

Secrets of 
Color TV Service 
The service technician generally 
overlooks one important differ- 
ence between color and B & W 
TV service -the customer! Yes, 
it's the same man -or woman. 
But the higher repair bills that go 
with color, plus the fact that the 
best alignment and convergence 
cannot produce perfection, 
make for a different attitude. 
Next month Art Margolis tells 
you how to deal with it. 

FEBRUARY ISSUE 

(on sale January 19) 
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M? 

mi" ServicA 
Replace the gobbledegook with common sense and you'll be surprised how simple color service is 

A BLACK -AND -WHITE TV RECEIVER MAY 
have 19 tubes -a color receiver may 
have 26. This does not mean that a color 
receiver is harder to service. Here's why. 
A black- and -white combo may have 28 
tubes -but it is no harder to service 
than a 19 -tube receiver. The technician 
tackles only the TV section, if there is 
no picture. He works on the phono sec- 
tion, if the Beatles won't sing. He inves- 
tigates the AM section if the local 
broadcast station is silent. In other 
words, he résolves the job into a TV, 
radio or phono service problem. He dis- 
regards the TV and phono sections if 
symptoms show that the trouble is in the 
AM radio section. An AM radio is an 
AM radio whether it is alone or on a 
combo chassis. 

A color TV receiver is just another 
type of combo. It is a black- and -white 
TV receiver with a color -circuit section. 
You can have a black- and -white picture 
with no sound. We know an FM radio 
is an FM radio, whether constructed on 
an FM radio chassis or inside a TV. 
Who's afraid of an FM radio? Every- 
body would be afraid if informed that 
"Values of Bessel functions here in- 
volved, of zero order, for integral values 
of the argument from 1 through 9, and 
for orders 1 through 44, corresponding 
to integral values of the argument 1 

through 29, are as follows:" 
The long- haired mathematician 

who polished that gem would probably 
be panic- stricken if you sat him down at 
a service bench. By the same token, the 

By ROBERT G. MIDDLETON 
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BLANKING 
LEVEL - C 

CHROMA COMPONENT (3.58 MC) 

Fig. 2 -How color signals compare with 
black -and- white. Complete signal is at a, 
black- and -white at b, and chroma at c. 

joker who runs off at the mouth about 
R - Y, B - Y, G - Y, colorimetry, 
product demodulation and readjusted 
chroma values is least likely to suceed at 
the service bench. The common -sense 
technician who looks at chroma circuits 
as he looks at FM -radio circuits has it 
made. 

Forget the gobbledegook 
It has its purposes, but not at the 

bench. Let's get down to brass tacks. 
Fig. 1 is a common -sense block diagram 
of a color TV receiver. The sections to 
the left of the picture tube are those we 

U 
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IF 
AMPL 

AUDIO 

VIDEO 
DET 

SPKR 

Fig. 1- Common- 
sense diagram for 
conventional color 
TV receivers. 
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find in an ordinary black- and -white re- 
ceiver. The sections to the right are what 
makes a color receiver a combo. These 
left- and -right sections can work inde- 
pendently of each other, and often do. 
For example, if you tune to a black - 
and -white program, the right -hand sec- 
tions are "killed" by an electronic 
switch, part of the chroma amplifier. 

If a circuit defect stops the black - 
and -white signal in the video output 
stage, and you tune to a color program, 
you see a color picture with no black - 
and -white reproduction. Again, if the 
3.58 -mc oscillator is dead, and you tune 
to a color program, you see a black - 
and -white picture with no color repro- 
duction. A color receiver is a combo, 
and your troubleshooting approach can 
be profitably based on this viewpoint. 

Black- and -white vs color signals 
The difference between a black - 

and -white and a color signal is shown 
in Fig. 2. The black- and -white signal is 
seen in B; the chroma signal in C. Add 
B and C and you get the complete or 
composite video signal A. This is the 
output from the video detector, when 
you apply a color -bar signal to thé re- 
ceiver. After the video detector, the 
complete color signal is separated into 
its black -and -white and chroma com- 
ponents. Both end up at the picture tube. 
The black -and -white signal is applied to 
the cathodes of the color picture tube; 
the chroma signal to the picture -tube 
grids. 

Note that if the receiver is work- 
ing properly, you will see a normal 
color -bar pattern on the screen. If the 
chroma signal is "killed" in the chroma 
amplifier, you will see gray bars (with 
no color). Again, if the signal is "killed" 
in the video amplifier, you will see dim 
color bars. This is a basic example of 
color picture analysis. Remember that 
if the chroma sections fails, the color 
TV receiver becomes the exact equiva- 
lent of a black -and -white set. 

The signals are separated by tuned 
transformers and traps. Note that the 
chroma signal component (Fig. 2 -c) 
has a frequency of 3.58 mc. When the 
complete color signal passes through the 
video amplifier, the 3.58 mc trap stops 
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RF 8 IF 
AMPLS 

COMPLETE COLOR 

SIG OUTPUT FROM 
VIDEO DEI 
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CHROMA 
BANDPASS 
AMPL 

TUNED TO 
3.58 MC) 

VIDEO 
AMPL 

(CONTAINS A 
3.58MC TRAP) 

CHROMA SIG OUTPUT 

Fig. 3 -How the signals are separated. 

the chroma signal component, as in Fig. 
3. On the other hand, the chroma am- 
plifier is tuned for a bandpass response 
centered on 3.58 mc. Hence the black - 
and -white signal component is stopped, 
while the chroma signal passes through. 

This separation depends on the 
fact that a black -and -white signal is 
built up chiefly from frequencies below 
3.58 mc. A chroma signal is built up 
from frequencies in the vicinity of 3.58 
mc. Typical frequency- response curves 
for the video amplifier and chroma 
amplifier are shown in Fig. 4. Clearly, 
the chroma amplifier must be in a good 
alignment. Misalignment causes weak 
color reproduction, distorted colors, in- 

3.58MC 3MI 4.2MC C 

I 

I I 

I CHROMA AMPL 

14.5 M C 

FREQ (f)-4-.- 

13.58MC 

3MC 
VIDEO AMPL 

.5MC 

F'g. 4 -How complete video signal and 
chroma component curves look. 

terference in the color picture or no 
color. The chroma signal must be picked 
out at full strength, and must be effec- 
tively separated from the black -and- 
white signal. Then it can be broken down 
into its red, green and blue components. 

CHROMA 
AMPL 

RED 
DEMOD 

FED PHASE 

> GREEN 

-s. DEMOD 

GREEN PHASE 

BLUE 

BLUE PHASE 

3.5BMC 
OSC 

-RED 

s-GREEN 

--BLUE 

Fig. 5 -One way to detect the color signals 
is to use three demodulators. 

Breaking down the chroma signal 
When all three cathodes of a color 

picture tube are driven by the black - 
and -white video signal, a black -and- 
white picture is displayed. We also know 
that when the red grid is driven, red 
appears on the screen; when the green 
grid is driven, green is displayed; when 
the blue grid is driven, the color is blue. 
It follows that the chroma signal must 
be broken down into its red, green and 
blue signal components. 

The simplest way to do this is to use 
three chroma demodulators (Fig. 5). 
This method is used in the Japanese 
Toshiba receiver. The demodulators are 
detectors, and each is like the phase de- 
tector in a horizontal afc circuit. We 
can say that each of the demodulators in 
Fig. 5 is locked in on a different chroma 
phase. Each demodulator picks out the 
signal phase to which it is locked. It re- 
jects the other two phases. 

- Stripped of all gobbledegook, the 
chroma signal is a three -phase signal, as 
shown in Fig. 6. All three signals have 
the same frequency (3.58 mc), but they 
are separated in time. The three chroma 
demodulators in Fig. 5 are operated es- 
sentially as electronic switches. Each is 
driven into conduction at the peak of 
one signal in Fig. 6. This is done as 
shown in Fig. 5. The 3.58 -mc subcarrier 
oscillator in the receiver supplies a dif- 
ferent signal phase to each demodulator. 
In turn, each demodulator is driven into 
conduction at the required time. 

Chroma demodulator lock -in 
It is clear from Figs. 5 and 6 that 

the chroma demodulators must be accu- 
rately locked in (synchronized) with 
the transmitted three -phase signal. Oth- 
erwise the receiver loses color sync. Fig. 
7 shows how a color -bar pattern breaks 
up into rainbows when the 3.58 -mc os- 
cillator is not locked. We know how the 
horizontal sync pulse maintains hori -, 
zontal sync. In the same way, the color 
burst (Fig. 8) maintains color sync. Just 
as the horizontal afc phase detector 
.holds the horizontal oscillator in sync, so 
the color afc phase detector holds the 
subcarrier oscillator in sync. 

Fig. 6 -Basic three -phase color waveform. 

The burst amplifier is keyed into 
conduction in step with the color burst, 
so that a clean reference signal is fed to 
the burst phase detectors. A dc bias out- 
put from the phase detectors is gener- 
ated by comparing the burst phase with 

Fig. 7- Representation in grays of color -bar pattern in, and out of sync. 
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Fig. 8- Color -burst phase reference. 
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Fig. 9 -How two signals make a third. 

the 3.58 -mc oscillator phase. This con- 
trol bias is fed to the oscillator control 
stage to correct the oscillator phase as 
required. Hence, the chroma demodu- 
lators conduct only at the peaks of the 
chroma signals (Fig. 5). 

Matrixing the signals 
American color TV receivers do 

not use three chroma demodulators as 
in Fig. 5. Instead, they have two de- 

modulators and a matrix to simplify cir- 
cuitry. One popular arrangement mat- 
rixes the red and blue demodulator 
outputs to produce a green out- 
put signal (Fig. 9). How is this pos- 
sible? Note in Fig. 6 that the red, green 
and blue chroma signals are 120° out of 
phase. This means that the green signal 
has red and blue signal components. In 
turn, the green signal can be obtained 
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BLUE 
SIGNAL 
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TO BLUE 
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Fig. 10 -X -Z matrix demodulation. 
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by mixing suitable proportions of the 
outputs from the red and blue demodu- 
lators. 

Another popular matrixing ar- 
rangement is shown in Fig. 10. The 
"red" demodulator is called an X de- 
modulator by custom; likewise, the 
"blue" demodulator is called a Z demod- 
ulator. (We sometimes refer to the X 
and Z demodulators as red and blue de- 
modulators.) Actually, the output from 
the X demodulator is not applied di- 
rectly to the red grid of the picture tube; 
instead, it is modified somewhat in pas- 
sage through the red amplifier. Similar- 
ly, the output from the Z demodulator is 
not applied directly to the blue grid of 
the picture tube; it is modified in pas- 
sage through the blue amplifier. 

the blue grid. 
Demodulator test signals are pro- 

vided by color -bar generators. Let's 
consider the keyed- rainbow generator, 
one of the most popular instruments. A 
keyed- rainbow signal normally provides 
the pattern of Fig. 12 on the screen of 
the co!or picture tube. When there is 
trouble in the chroma- demodulation or 
matrix system, colors are incorrect. Al- 
though troubleshooting can be guided 
by the color pattern, circuit action can 
be evaluated better by scope wave- 
forms. 

The key troubleshooting wave- 
forms are given in Fig. 13. Connect a 
scope and low- capacitance probe to the 
red -grid terminal of the picture tube. 
Adjust the receiver's color -phasing con- 
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Fig. 11 -Fig. 10 in schematic form. 5+ 
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The green signal is obtained by 
matrixing the red and blue amplifier sig- 
nals. This is done by having a common - 
cathode circuit for the red, green and 
blue amplifiers (Fig. 11). Note that the 
common -cathode resistor R, not only 
provides a matrixed input signal to the 
cathode of the green- signal amplifier, 
but also produces interaction between 
the red -signal and blue -signal amplifiers. 
This is the reason why the output from 
the X and Z demodulators are not the 
same as the output from the red -signal 
and the blue- signal amplifiers. 

The common denominator 
A comparison of Figs. 5, 9 and 10 

reveals that all chroma demodulator 
and demodulator -matrix systems have 
one feature in common -their signal 
outputs are fed to the red, green and 
blue guns of the co!or picture tube. This 
fact is of basic importance to the TV 
technician. It means that one funda- 
mental test method can be used to 
check any demodulator system for cor- 
rect operation or adjustment. A signal 
that produces maximum drive to the 
red grid normally produces zero drive to 

trol to null bar 6, as shown. Then, trans- 
fer the scope probe to the blue -grid 
terminal; bars 3 and 9 should null. Final- 
ly, connect the scope probe to the green - 
grid terminal; bars 1 and 7 should null. 
If one of the waveforms does not null 
correctly, it will guide you to the defec- 
tive circuit section. It can happen that 
two of the waveforms may not null, due 
to a defective component in a common 
branch of two circuits. 

Note also that the relative ampli- 
tudes of the three waveforms in Fig. 13' 

Fig. 12- Normal keyed- rainbow pattern. 
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Fig. 13- Operating waveforms common to 
all chroma demodulation systems. 

guide the technician to defective com- 
ponents in the chroma -demodulator or 
matrix circuitry. Relative amplitudes 
may vary from one receiver to another, 
depending upon the color picture tube 
used. Hence, check the receiver service 
data. Fig. 14 shows the relative ampli- 
tudes and permissible tolerances for a 

typical set. If either the blue or green 
waveform is more than about 10% out 
of tolerance, you must check the asso- 
ciated circuit for a defective component. 

RED GRID 100% 

I l l l 1) 7 8 9 10 

BURST 
I 2 3 4 5 6N.. 

V 
1 I 

BLUE GRID 

BURST I 2 3 4 5 6 7..n 
1 1 

n- VLLU. 
GREEN GRID 40 ±IO% 

V 8 9 10 

Fig. 14 Waveform amplitudes and toler- 
onces for typical color receiver. 

In conclusion 
Color TV servicing is easy when we 

forget about the long- haired gobblede- 
gook and approach service problems on 
a common -sense basis. Color receivers 
are just another kind of combo. After 
all is said and done, every circuit boils 
down to resistors, capacitors, coils and 
tubes. We need a color -bar generator 
and wide -band scope to check the 
chroma section, but a color -bar gener- 
ator is easier to use than an AM signal 
generator -we do not have to tune a 

color -bar generater. A wide -band scope 
operates just like a narrow -band one. 
The difficulties of color TV servicing 
have been trumped up by the gobblede- 
gookers -they are mostly imaginary. 
Let's get back to plain old common 
sense. END 
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Glossary of Color Terms 
By ED BUKSTEIN 

ace: Automatic color control (also auto- 
matic chrominance control). Similar to 
automatic gain control, except that it 
acts on the chrominance signal, auto- 
matically reducing the gain of the 
chrominance amplifier to prevent over- 
loading on strong signals. The burst sig- 
nal is rectified and applied as bias to the 
chrominance amplifier. An increase of 
burst amplitude will therefore decrease 
amplifier gains. 

additive primaries: Primary colors are 
those which can be mixed to form other 
colors, but which cannot themselves be 

produced by mixing other primaries. 
Red, green and blue are the primaries 
in TV because, when added in various 
proportions, they produce a wide range 
of other colors. For this reason, red, 
green and blue are called additive pri- 
maries. 

afc: Automatic frequency control. Two 
forms of afc are used in TV receivers: 
one locks the frequency of the horizon- 
tal scanning oscillator and the other 
maintains correct phase and frequency 
of the 3.58 -mc local oscillator of a color 
receiver (see apc). 

apc: automatic phase control. Because 
the 3.58 -mc chrominance subcarrier is 

suppressed at the transmitter (only the 
sidebands are retained), it must be re- 
inserted at the receiver. The receiver 
therefore contains a 3.58 -mc oscillator. 
The reinserted carrier must be main- 
tained at correct phase and frequency 
for accurate reproduction of the colors 
in the televised scene. For this reason, a 

sample of the suppressed subcarrier is 

transmitted (the color burst signal) and 
used in the receiver to control the local 
3.58 -mc oscillator. The general tech- 
nique is illustrated below. A phase 
detector compares the burst signal to 
the signal from the local 3.58 -mc oscil- 
lator. Any difference produces a dc out- 
put which controls a reactance tube 
which, in turn, controls the phase and 
frequency of the oscillator. 

FROM 

BURST 
AMPL 

PHASE 
DET C 

REACT 
TUBE 

LOCAL 
OSC 
3.58 MC 

aperture plate: A thin metal plate 
mounted slightly behind the phosphor - 
dot screen of a three -gun picture tube. 
The aperture plate has many small open- 
ings so positioned that one of the three 
electron guns will excite only red phos- 

phor dots, another electron beam will 
strike only green dots, and the third 
strikes only blue. The aperture plate is 

also known as an aperture mask or a 

shadow mask. 

bandpass amplifier: The amplifier tuned 
for the 3.58 -mc chrominance signal. 
Bandwidth of this amplifier is great 
enough to include the I and Q side - 
bands which carry the color informa- 
tion. This amplifier receives the total 
video signal but passes only the chromi- 
nance portion. The bandpass amplifier 
is also known as the chrominance am- 
plifier or color amplifier. 

blue gun: The electron gun whose beam, 
when properly adjusted, strikes only the 
blue phosphor dots in the color picture 
tube. 

blue video voltage: The signal voltage 

that controls the grid of the blue gun in 

a three -gun picture tube. This signal is a 

reproduction of the blue output signal 
of the color TV camera. 

brightness signal: Signal voltage that 
represents the variations of brightness in 
the televised scene. This signal is formed 
at the transmitter by combining portions 
of the outputs of the red (30 %), blue 
(11 %) and green (59 %) cameras. The 
brightness signal is also known as the 
luminance, monochrome or Y- signal. 

r MORI Z SYNC PULSE 

fr- BURST SIG 
(3.58 MC) 

HORIZ BLANKING PULSE 

burst: A 3.579545 -mc (roughly 3.58) 
signal transmitted for several microsec- 
onds after each horizontal sync pulse. 
In the receiver, the burst signal synchro- 
nizes the phase and frequency of an 

oscillator that reinserts the suppressed 
carrier. As shown above, the burst 
signal is carried on the back porch fol- 
lowing the sync pulse. 

B -Y signal: A color -difference signal 
representing the difference between the 
brightness signal (Y) and the output of 
the blue camera. In the receiver, the 
brightness signal is added to the B -Y 
signal to produce B -Y + Y = B. 

This B signal controls the blue gun of 
the picture tube. 

to be continued 
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Color Television 
Throughout the World 
Have other countries had experience with color TV? What are their problems? The 
editor of France's Electronique Industrielle and Toute l'Electronique gives his views. 

By E. AISBERG 

ELEVEN YEARS AGO, ON JAN. 2, 1954, 
the Federal Communications Commis- 
sion gave the signal for television in 
color in the United States by authoriz- 
ing color TV transmission by the NTSC 
(National Television Systems Commit- 

, tee) system. Progress has been slow, for 
there were few color programs and re- 
ceivers were extremely expensive. Only 
since 1960 has the situation improved 
greatly. More than 300,000 color TV 
sets were sold in 1961, over 750,000 in 
1963, and the figure for 1964 will cer- 
tainly be greater than a million. 

So much for the United States; 
what about the rest of the world? In one 
country -Japan -color TV seems to be 
doing as well as in the United States. 
Having adopted the NTSC system, that 
country commenced color television 
transmission in September 1960. Now 
54 of the 284 transmitters of the Japa- 
nese television system (NHK) transmit 
color programs. The general network 
produces 22 color programs a week, a 
total of 9 hours and 30 minutes, and the 
educational network, 8 programs total- 
ing 3 hours per week. It is estimated 
that by 1965 color networks will be 
completed and that 25 hours per week 
will be devoted to color programs. 

The European problem 
And where is color television in 

Europe? The situation here is infinitely 
more complex. Except for more or less 
snoradic experimental transmissions in 
England, France, Germany, Holland 
and the Soviet Union, there is no color 
television in Europe. 

What particularly complicates 
things is that there is no single black - 
and -white television standard for all 
Europe. We have the CCIR standard of 
625 lines and 25 images per second 
with negative modulation. This corres- 
ponds roughly to the American 525 - 
line standard but is related to the Euro- 
pean 50- cycle line frequency (625 X 
25 = 15.625 in Europe and 525 x 30 
= 15,750 in the USA). 

In France there are two standards: 
819 lines and 625 lines, with positive 
modulation. England retains its ancient 
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standard of 405 lines and has a new net- 
work with 625 lines. There are also dif- 
ferences in the passband, in the way the 
sound is transmitted (in some cases by 
frequency modulation, sometimes am- 
plitude modulation) and the modulation 
of the video signal can be negative or 
positive, etc. 

Under these conditions the choice 
-of a standard -or more generally of a 

system -of color television is more 
complicated. It must above all present a 
double compatibility with black -and- 
white television: existing black -and- 
white receivers must be able to receive 
(in black- and -white, of course) pro- 
grams transmitted by color stations. 
And receivers constructed for color 
must also be able to receive programs 
from black- and -white transmitters. 

To complicate the situation still 
further, three systems of color televi- 
sion are proposed: the American NTSC 
system, the French SECAM system and 
more recently the German PAL. One 
can see how difficult is the task of CCIR, 
the International Consultative Commit- 
tee on Telecommunications, which 
since 1958 has been studying the prob- 
lem of color television to decide on a sys- 
tem. 

At a meeting in Los Angeles in 
1959 the committee decided to adopt a 
value for the color subcarrier (4.43 mc) 
and to allot color television channels of a 
uniform width in the uhf range. In the 
presence of several competing systems, 
UER (European Radio Union) formed 

a study group that cooperated in an ex- 
change of information with the OIRT 
(International Organization of Radio 

& Television, which grouped the USSR 
and its satellites). In October 1963 this 
study group met ih Rome, and in Decem- 
ber in Zurich, to discuss color TV and 
prepare a report. 

In February, a special session of 
the television committee of CCIR met 
in London to formulate a recommen- 
dation for-choosing a system. This com- 
mittee decided not to decide!- . . . A 
new meeting will take place this spring 
in Vienna. If, as is hoped, a definite de- 
cision is then made, color television still 

cannot be expected to get under way in 
Europe before 1967. 

The Radio & Television Interna- 
tional Exhibition in Paris in 1967 and 
the Berlin Exhibition are likely to be. 
held "under the sign of color television." 
Meanwhile let's examine the principles, 
advantages and inconveniences of each 
of the systems. 

The fundamental principles 
The three systems are obviously 

based on common principles. We know 
that, for the details of a color image, 
our eyes depend much more on differ- 
ence in brightness than on nuances in 
colors. You can see that principle if you 
look at a child's coloring book. The 
color areas are very large and it matters 
very little if the child doesn't stay ex- 
actly inside the lines. What counts above 
all is the design, printed in black. As a 
result, the larger part of the channel 
passband is reserved for luminance 
transmission -that is, for the relative 
values of luminosity (brightness) of the 
diFi'erent points of the image, or, if you 
prefer, of the black -and -white design. 
The different colors (the chrominance) 
are transmitted on a relatively narrow 
band of frequencies. In the three pres- 
ent systems, chrominance is transmitted 
on a subcarrier approximately 4.43 mc 
from the high- frequency carrier. 

The color signal . is generated by 
three cameras which take pictures 
through red, blue and green filters. We 
now have three signals that can be de- 
noted by the letters R, B and G. Adding 
these three signals in proportions that 
correspond to the relative sensitivity of 
the human eye to the three colors 
(about 60% green, 30% red and 10% 
blue), we obtain the brightness signal: 
Y = R + B + G. 

The subcarrier is modulated by 
only two signals, representing the dif- 
ference between the red and the lumi- 
nance signals (R - Y) and the differ- 
ence between the blue and luminance 
signals (B - Y). 

When a color program is received 
by a black- and -white set, it receives 
only the luminance signal, which is 
enough to re- create a full black -and- 
white picture. A color televisor receives 
the luminance Y and the two chromi- 
nance signals that modulate the sub - 
carrier. To obtain the red signal, the 
chrominance and luminance signals are 
added in the receiver: Y + (R - Y) = 
R. The blue signal is obtained by add- 
ing Y + (B - Y) = B. 

But how do we get the green signal? 
Very simply, by subtracting the sum of 
the two chrominance signals (R + B) 
from the luminance or Y signal (R + 
B +G): 

(R+B +G)- (R +B) -G. 
We need to modulate the subcarrier 
with only two "colors" to reproduce all 
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A French technician adjusts a color receiver (designed around SECAM principles) with 
the help of a seven -bar color pattern. 

three -red, green and blue -at the re- 
ceiver. 

Differences between the 
three systems 

All this is common to the three 
competing television systems. The fun- 
damental difference between them is in 
the way the subcarrier is modulated by 
the two chrominance signals. 

In the NTSC system, it is modulat- 
ed in phase and in amplitude at the 
same time. The phase determines the 
hue. For example, at zero phase (the 
reference angle) you see purple, at 103° 
red, at 140° orange, at 167° yellow, at 
241° green and at 270° blue -green. At 
347° we have blue -violet. 

Amplitude controls the color satu- 
ration (intensity). In other words, we 
can have a greater or lesser density for 
any color. Imagine a band of paper, one 
end of which is deep red and the other 
white, with a continuous transition so 
that we pass through all the shades of 
red, becoming lighter and lighter as we 
pass through the pinks, then going on to 
white. The red end corresponds to a satu- 
ration of 100 %, the white end to zero 
saturation. 

If we illuminate the paper band 
with a match, the brightness is weak, 
but that doesn't prevent it from having 
100% saturation at one end and zero at 
the other. If we look at the same band 
with an electric light, or even by sun- 
light, the brightness is far greater but 
the saturation is the same for any point 
along the band. This saturation, in the 
NTSC system, is expressed by the am- 
plitude of the subcarrier. 

In the SECAM system (Séquentiel 
à Mémoire), invented by Henri de 
France and developed in the laborato- 
ries of the Campagnie Francaise de Tél- 
évision, the subcarrier is frequency - 
modulated by one chrominance signal 
at a time. For one line it is modulated 
by the (R - Y) signal, for the next by 

JANUARY, 1965 

the (B - Y) signal, then again by the 
(R - Y) and so on. Thus the subcar- 
rier transmits one or the other of the 
chrominance signals alternately. To re- 
combine the two signals, they are placed 
in reserve in a delay line which holds 
them during the time it takes to sweep 
one line -54 µsec. At the instant when 
the (R `- Y) signal is received, the de- 
lay line supplies the (B - Y) signal 
which arrived before. By the same ad- 
dition and subtraction we saw just be- 
fore, we win back the luminance and 
green signals. 

Let us finally examine the PAL 
system, invented by Walter Bruch of the 
German Telefunken company. PAL in 
English stands for Phase Alternative 
Line. This system is a sort of combina- 
tion of NTSC and SECAM. The sub- 
carrier is modulated in phase and am- 
plitude, as in the NTSC system, and the 
color signals (R - Y) and (B - Y) 
are transmitted . alternately as in the 
SECAM system, but 180° out of phase. 
As in the SECAM system, the signal 
transmitted as the first line is held in 
reserve, and recombined with the signal 
that arrives in the following line, after 
having its phase reversed. 

We might also mention another 
very recent "outsider ", a system called 
ART, conceived by engineer Dr. Mayer 
of the Munich Institute of Radio -Tech- 
nical Research. It is a sort of improve- 
ment on the NTSC system, with phase 
distortion reduced by introducing a ref- 
erence signal that persists through the 
active part of each line. Unfortunately, 
this system suffers the grave defect of 
not being entirely compatible, in that it 
does not produce as good a picture on 
black- and -white receivers as do its com- 
petitors. Further, it shares with the 
NTSC system the defect of being diffi- 
cult to record on magnetic tape. So it 
appears that ART is not likely to be con- 
sidered in competition with the other 
systems. 

Now that we have examined the 
known characteristics and peculiarities 
of each of these three systems, let us 
see why Europeans have not adopted 
the NTSC system, which has been thor- 
oughly proved during the 11 years it 
has been in use. One disadvantage of 
the NTSC system is that it is difficult to 
record on video tape recorders of the 
Ampex type. This is a great inconven- 
ience in a period when more and more 
television tends to be "canned ". 

What is even more serious is the 
extreme sensitivity of the NTSC system 
to phase distortion. At each step in its 
progress, as much between the studios 
and the transmitter as between the re- 
ceiving antenna and the picture tube, 
the common signals risk having their 
phases modified. And each modifica- 
tion of phase manifests itself as a 
change in color. (That is why some evil 
tongues suggest that NTSC means 
"Not The Same Color. ") 

To remedy these phase distor- 
tions, NTSC receivers have a control to 
regulate color. But this leaves it up to 
the user to find the exact hue. He can 
modify the colors considerably in an 
arbitrary way and this is certainly not a 
good thing. The PAL and SECAM sys- 
tems are free from such faults, and 
this constitutes a great advantage. 

In tests carried on by the research 
departments of the Radiodiffusion 
Télévision Française, comparisons have 
been made between transmissions, over 
short and long ranges, with the three 
systems. - It has been determined that 
under good conditions, when all con- 
trols are set correctly, the image is per- 
fect in all three systems. But when con- 
ditions are less favorable, for example 
in a long- distance transmission with 
several relays and many disturbances, 
SECAM and PAL are definitely less 
subject to distortion than NTSC. Also, 
there is no need of a "hue control" in 
PAL or SECAM receivers. These sets 
are as simple to operate as black -and- 
white receivers. 

Their price is only a few percent 
above the price of black -and -white re- 
ceivers. In fact, the thing that had been' 
relatively expensive until recently -the 
delay line -is now being made of glass, 
which permits a considerable cost re- 
duction. 

It is impossible to say now which 
will finally be the system adopted for 
Europe. Technical considerations are 
possibly not the only ones that will be 
considered in the final choice. Ques- 
tions of national dignity (or perhaps 
national vanity) will inevitably enter 
into the problem; Hopefully, Europe 
will finally stop acting like, the donkey 
between two haystacks and permit it- 
self to enjoy the incomparable improve- 
ment that can be offered by introducing 
color into television. END 
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To date, nearly all color TV sets sold each year by 
manufacturers other than RCA and Zenith have been 
duplicates or close copies of a couple of the most recent 
RCA color chassis. Although most manufacturers will 
be designing and building their own chassis from now 
on, we expect that the RCA CTC 16 shown here will be 
the source of many of the circuits that will become 
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standardized in color chassis of the next few years. We 
plan to run full schematics of the most interesting new 
models as they become available. 

The CTC 16 is very similar to the 1964 CTC 15 
and it takes a close look at the schematic to spot the 
subtle differences. Changes that technicians are likely to 
spot first are in and around the high -voltage cage. The 
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Color Television Chassis 
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focus and horizontal centering controls have been 
moved from the high -voltage cage and relocated on the 
rear of the chassis next to the CRT screen controls. The 
tube projecting from the side of the cage is the I V2 
focus rectifier, brought back after having been replaced 
by a high -voltage selenium rectifier in last year's CTC 15. 

Other changes are in the low -voltage power supply 

lenllJ4.RY_ 1965 
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and on PW200, the printed- circuit sound hoard. The 
6ÁQ5 audio output tube has been moved from PW200 
to the chassis to make room for the four diodes in the 
new full -wave bridge power supply. The tuners (sche- 
matics not shown) are KRK118 for vhf and uhf i.f. and 
KRK120 for channels 14 -83. 
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Roundup of 1965 Color Sets 
A complete directory (at time of writing) of the new color television receivers 

THE MOST NOTICEABLE THING ABOUT 

the 1965 color sets is the vast increase in 
the number of models on the market. 
They are being sold by nearly all major 
manufacturers and under many private - 
brand labels. Outstanding differences in 
circuitry are few. All but the Zenith use 
X and Z demodulators with B - Y, 
R -Y and G -Y matrix amplifiers. 

Nearly all are based on RCA cir- 
cuits. Some are exact duplicates of the 
CTC 15 chassis. Others use RCA color 
circuits with minor changes in i.f. and 
audio circuits. A few use basic RCA cir- 
cuitry and tube lineup with completely 
different chassis layouts. 

Many manufacturers have mounted 
the dynamic convergence board where 
it is more accessible from the front of 
the set. Most models feature some form 
of automatic degaussing and nearly all 
will include it in late production runs. 

Original service literature on 1965 
color sets indicates that all except Mo- 
torola are using 21 -inch, 70° round pic- 
ture tubes exclusively. However, RCA 
has announced that they will be using 
the 25 -inch, 90° rectangular tube in 
some models and that these tubes are 
available to other manufacturers. Thus 
we can expect to find rectangular tubes 
in wide use by the end of the year. 

ADMIRAL D11, 1D11, 2D11, 3D11 
and 4D1 1 chassis are used in the Ad- 
miral 1965 color receivers. They are 
26 -tube models. Four of the models 
have a distinctive tilt -out control center 
on the top right corner of the front 
panel. Tilting the control panel forward 
exposes the channel selectors and fine - 
tuning, volume, contrast, brightness, 
tint. color fidelity and Video peaking 
controls. When the panel is tipped back, 
only the illuminated channel indicators 
are visible. 

Circuit features include automatic 
degaussing (Admiral calls it amf -auto- 
matic magnetic -free circuitry), a color 
fidelity control, automatic color intensity 
circuit and adjustable video peaking. 

The automatic color fidelity con- 
trol (Fig. I) permits the viewer to ad- 
just the warmth or coolness of color and 
black- and -white pictures to suit his 
taste. Black- and -white pictures can be 
viewed in tones ranging from cool blue 
to warm sepia. It minimizes the need for 

By ROBERT F. SCOTT 
TECHNICAL EDITOR 

color adjustments whenever the TV set 
is moved or whenever the color purity is 
affected by stray magnetic fields. 

When the COLOR FIDELITY Con- 
trol is in the maximum counterclock- 
wise position, the junction of R544 and 
R526 is grounded. These two resistors 
are proportioned so the blue grid volt- 
age is about 8% below the green grid. 
Both these grids are at a lower voltage 
than the red, and the picture has a sepia 
tone. 

When the control is turned fully 
clockwise, it places 400 volts on the 
junction of R544 and R526. The blue 
grid has less resistance (1.2 megohms) 
than the green (3.3 megohms), so its 
voltage is about 5% higher. The red grid 
is about 30 volts lower so the picture is 
predominantly blue. 

The automatic color intensity cir- 
cuit is shown in Fig. 2. (Several manu- 
facturers use versions of this circuit and 
call it automatic chroma control or 
acc.) Its.purpose is to adjust the gain of 
the bandpass circuit to keep the chroma 
and burst signals at relatively constant 
levels. 

The negative control voltage used 
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Fig. 1-Automatic color fidelity control 
used in Admiral receivers. 

for the color killer is applied to the grid 
of the first bandpass amplifier. This 
voltage depends on the amplitude of the 
burst signal but is always high enough to 
cut off the color killer when a burst is 
present. 

If the burst is weak, the negative 
biasing voltage applied to the bandpass 
amplifier is low, allowing the color sig- 
nal to be amplified more. If the burst is 
strong, the negative voltage is higher 
and the amplifier's gain is reduced. This 
circuit is a special agc that automatically 
holds the color signal at a constant level 
in the bandpass and burst amplifiers. 

AIRLINE (Montgomery Ward) Models 
GST- 8345A, GST- 8355A, GST -8375A 
and GST -8385A use chassis apparently 
identical to Magnavox series 45 and 
Westinghouse V- 2476 -1. 

Chassis 13- 122 -14U, 13- 126 -24U, 
13- 136 -64U, 13- 136 -74U and model 
WG -8155A are identical to CTC 15. 

ANDREA VCU -321 chassis very simi- 
lar to CTC 11 chassis. 

VCV -321 chassis similar to CTC 
15. 

BRADFORD (W. T. Grant Co.) Chas- 
sis series WGEC C40 and WGEC C4OU 
are similar in circuitry and chassis lay- 
out to the CTC 12. Chassis WGEC 
C600 identical to CTC 15. 

CLAIRTONE Color chassis identical to 
CTC 15. 

CORONADO (Gamble -Skogmo, Inc.) 
Models TV2 -9694A to TV2 -9699A and 
TV2 -9730A use chassis identical to 
CTC 15. 

CURTIS MATHES CMC 15 chassis 
identical to CTC 15. 

DELMONICO CCTV -21 chassis identi- 
cal to CTC 15. 

DUMONT Chassis 120699, 120722 cir- 
cuit and chassis layout identical to CTC 
15. 

ELECTROHOME C600 series chassis 
identical to CTC 15. 

EMERSON Chassis 120699 and 120722 
circuit and chassis layout identical to 
CTC 15. 
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Fig. 2- Admiral's automatic color intensity circuit (automatic chroma control). 

GENERAL ELECTRIC CA and FY 
chassis use circuit and layout similar to 
CTC 15 with minor variations in tube 
types and functions. 

HEATH GR -53A. Kit similar in tube 
lineup and circuitry to RCA circuits 
with some differences in tube types and 
functions. Vertical chassis with printed 
circuits. Features built -in dot generator. 

MAGNAVOX Series 45 chassis has 26 
tubes and is similar in many aspects to 
the CTC 12. The SERVICE switch has 
three positions, NORMAL, SERVICE and 
PURITY. The PURITY position removes 
B -plus from the first and second i.f. 
amplifiers to allow full sweep without 
video interference or snow on the 
screen. The SERVICE position is used 
when setting CRT bias and temperature 
adjustments. It removes B -plus from the 
i.f. circuits and grounds the vertical 
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sweep so only a horizontal line appears 
on the screen for each gun. 

The dynamic convergence control 
panel mounts in an opening on the bot- 
tom of the cabinet. Remove two screws 
and it drops into the hand, ready for 

convergence adjustments from the front 
of the set. The cup over the neck of the 
CRT can be removed so it is not neces- 
sary to remove the set's back for purity 
or do convergence adjustments. 

Additional features in some models 
include a "quick -on" circuit that re- 
duces warmup time to 12 seconds. A 
SEPIA control changes the picture -tube 
setup conditions so the basic color can 
be changed to a warm sepia tone. Auto- 
matic frequency control fine -tunes the 
receiver for best picture and sound and 
keeps it there automatically. A color in- 
dicator light is included in some models. 
The top end of the line uses the Sylvania 
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Fig. 3 -The vertical blanking circuit used in Motorola sets. 
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Color Bright picture tubes for increased 
color brightness. 

MOTOROLA The 28 -tube color sets use 
advanced versions of the WTS -907 chas- 
sis with the 21 -inch round tube and the 
TS -908C chassis with the 23 -inch rec- 
tangular tube. Versions of these chassis 
include such features as color indicator 
light, dynamic pincushion correction, 
and automatic chroma control. The 
chassis are fairly conventional with X 
and Z demodulation. They are hand - 
wired with plug -in subchassis quickly re- 
movable for tests or service. 

The automatic chroma control cir- 
cuit minimizes the effects of fast fading 
and airplane flutter. The circuit is simi- 
lar to Admiral's automatic color inten- 
sity circuit in Fig. 2. 

Vertical blanking 
Vertical blanking prevents vertical 

retrace lines from appearing in the pic- 
ture. The Motorola circuit i . shown in 
Fig. 3. During the vertical retrace inter- 
val a high -amplitude positive pulse ap- 
pears at the vertical output plate. This 
pute Is ed through R613, R144 and 
C132 to the cathodes of CRT and drives 
it to cutoff. These pulses don't last lòng 
enough to keep the picture tube cut off 
for the .full retrace interval. Additional 
blanking is applied to the screens to keep 
the tube cut off for the balance of the 

retrace interval. 

C202 and R203 differentiate the 
positive pulse into broader positive and 
negative pulses with the negative pulse 
following the positive. Diode D201 con- 
ducts and shorts the positive pulse 
(dashed lines) to ground. The negative 
pulse drives the CRT screens negative 
and keeps the tube cut off during the re- 
mainder of the retrace period. 

MUNTZ No data received. Representa- 
tive reports that the chassis is identical 
to CTC 15, 

PACKARD -BELL The 9808 chassis re- 
sembles various versions of the RCA 
chassis ranging from the CTC 11 to 
CTC 15. Features "Instant Color Pur- 
ity" (pushbutton degaussing). 

PENNCREST (J. C. Penney Co.) Four 
models using the WGEC series C600 
chassis identical to the CTC 15. 

PHILCO The 1965 N line includes the 
15M90 and 15M91 color chassis. Both 
have 26 tubes, including the 21 FBP22 
picture tube. The 15M90's circuit is 
practically identical with the CTC 15 but 
the chassis layout and control positions 
are different. The 15M91 circuit is simi- 
lar to the CTC 15 and CTC 16 with 
some differences in tubes and tube func- 
tions. 

These sets have the new TT -166 
four -circuit rotary switch toner with a 
6HA5 frame -grid rf amplifier and 6GJ7 
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frame -grid mixer -oscillator. A new fine - 
tuning mechanism and larger knob re- 
quire more mechanical motion per kc of 
frequency change, thus making color 
programs easier to tune in. This new 
fine -tuning mechanism has enabled 
Philco to eliminate the video peaking 
switch. The viewer- now gets the same 
results with a touch of the fine -tuning 
control. 

Anti -blooming circuit 
Blooming often occurs during sud- 

den changes in picture brightness. 
The anti- blooming circuit in the 

15M9I chassis is shown in Fig. 4. A 
positive keying pulse from the flyback 
drives the burst amplifier grid and tends 
to hold its cathode at a fixed positive 
potential. This positive voltage biases 
the grid of the video output tube. On 
bright scenes, the high CRT current 
loads down the horizontal output circuit 
and reduces the amplitude of the keying 
pulse. This reduces the voltage on the 
burst amplifier and video output grid, 
biasing back the video amplifier and op- 
posing any tendency toward abrupt 
changes in brightness or contrast. 

The 6KÁ8 noise inverter, keyed 
agc and sync separator used in RCA and 
similar chassis has been replaced by a 

6BH11 compactron in a more elaborate 
circuit less susceptible to noise. A 3AT2 
compactron replaces the 3A3 high -volt- 
age rectifier for greater reliability. 

RCA The basic layout of the CTC 16 is 
similar to the CTC 15, with a number of 
circuit and design innovations. The full - 
wave voltage doubler in the low- voltage 
power supply has been replaced by a 

full -wave bridge. The bridge diodes are 
on the new audio circuit board in the 
.soot formerly occupied by the 6AQ5 au- 
dio output circuit. The high- voltage 
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compartment has been redesigned, with 
the shunt regulator moved to a more 
accessible spot to provide better ventila- 
tion. A 6BK4 -A has higher dissipation 
than the 6BK4 that it replaces. 

The 1V2 focus rectifier has been 
brought back after being replaced by a 

semiconductor diode in the CTC 15. The 
horizontal centering and focus controls 
have been moved from the high- voltage 
cage to the rear chassis skirt. The 6AW8 
first and second video amplifier has been 
replaced by a 6FL8, a tube with the 
same electrical characteristics and base 
connections that has been especially 
selected and tested for positive -grid op- 
eration. 

Automatic degaussing is used on all 
models except those in metal cabinets. 

The new KRK 118 tuner is used in 
all 1965 color receivers. This is an im- 
provéd four -circuit switch type with the 
channel 1 position wired as a two -stage 
i.f. amplifier for the output of the uhf 
tuner. 

Convergence is the same as in the 
CTC 15. The convergence panel is now 
marked so each label indicates the func- 
tion of the control and its effect on a 

cross -hatch test pattern. 

SETCHELL -CARLSON Late models 
use the U800 Unitized chassis with a 
21E11322 picture tube. I.f. and color cir- 

I /26CG8 -A 1.8PF RFC 

TO 

MIXER 

4.7K 4.7K 

470n 

MICROTUNE 

Fig. 5- Setchell- Carlson's Micro -Tune uses 
a variable -capacitance diode. 

cuit similar to that in several RCA chas- 
sis. Some versions use 6AU6 first and 
second sound i.f. amplifiers, 6AL5 ratio 
detector, 12AX7 first a.f. and phase in- 
verter and push -pull 6GK6's in the audio 
output stage. Others use a single 6AU6 
sound i.f. amplifier, 6HZ6 quadrature 
sound detector. 6AV6 phase splitter and 
push -pull 6GK6's. 

Setup and convergence controls are 
accessible from the front of the set. The 
chroma circuit subchassis can be re- 
moved for servicing while the set con- 
tinues to produce black -and -white pic- 
tures. 

The 6BK4 high- voltage regulator 
and picture -tube heaters are fed from an 
8.3 -volt winding on the power trans-, 
former. An 11 -ohm resistor drops the 
voltage to 6.3 for the 6BK4. A 1 -ohm 
resistor is used in series with the CRT 
heater. This resistor protects the heater 
against warmup surges and may be 
shunted out to act as a "booster" for 
aged, weak picture tubes. 

The heaters of all other tubes are 
balanced across the halves of a 12.6 -volt 
center -tapped winding. This eliminates 
heater current loops which might cause 
ripple in the picture. The chroma sub - 
chassis heaters receive power from both 
sides of the circuit so the board can be 
removed for service without disturbing 
circuit balance. 

This chassis features a Micro -Tune 
fine -tuning circuit. A 1N87 -A diode is. 
used as a variable- capacitance diode. 
See Fig. 5. 

SILVERTONE (Sears, Roebuck & Co.) 
Data received too .late to be included. 

SYLVANIA The 580 -1 chassis is similar 
to the CTC 15. Most models use Syl- 
vania's new "Color Bright 85" picture 
tubes for annroximately 40% greater 
brightness. Sylvania recently announced 
the development of a special line of re- 
ceiving tubes that will allow operating 
voltages in color sets to he reduced from 
400 to 270. A 25 -inch, 90° rectangular 
tnbe with the Color Bright phosphor may 
he used in Sylvania sets produced later 
in the year. 

TRUETONE (Western Auto Supply 
Co.) Appears identical to CTC 15. 

WESTINGHOUSE Same as Magnavox 
chassis. Convergence panel can be 
clipped to top rear edge of the cabinet 
so dynamic convergence adjustments 
can be made while observing the screen 
from the front of the set. 

ZENITH Uses 25MC30 chassis, which 
is similar to the 1964 25CL20 with some 
changes in tube types. Early production 
models use 2I FBP22 and 21FJP22 
round picture tubes. A 25 -inch, 90° 
rectangular tube has been announced 
for late production runs. END 
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Color Test Equipment 
Lectrotech Model V -7 

Color Generator and 
Vectorscope 

THIS INTRIGUING NEW INSTRUMENT 
for servicing and setting up color re- 
ceivers features an almost -all- transistor 
keyed rainbow generator which pro- 
duces 10 color bars spaced 30° apart on 
the screen. The vectorscope gives a 
visual display of the bars' phases on the 
calibrated scope face. It is easy to tell 
whether these bars maintain the proper 
phase relationship through the color 
receiver. Setting up the hue or tint con- 
trol circuits is simply a matter of lining 
up the scope pattern under the corre- 
sponding 1 -to -10 calibration marks on 
the scope screen. As you rotate the hue 
or tint control, the pattern on the screen 
also rotates. B -Y and R -Y bars 
are specially marked for critical check- 
ing. 

The size of the vectorscope pat- 
tern depends on the setting of the COLOR 

control on the receiver and on the COL- 

OR LEVEL control on the V -7. With a 
little practice it is easy to determine 
just how the color gain compares to 
that of other receivers. 

The color generator of the V -7 

produces crosshatch, dots, vertical lines, 
horizontal lines and color bars. 

An interesting feature is the HOR 

LINE ADJUST control for adjusting the 
width of the horizontal line from zero to 
four raster lines wide. This lets you ad- 
just for the kind of bar that suits you 
best. A trimmer accessible through the 
side of the case sets the intensity of the 
vertical lines. Their width depends 
greatly on the high- frequency response 
of the color receiver, and so they can't 
be made quite as narrow as the horizon- 
tal lines. This is true of all color gen- 
erators. 

JANUARY, 1965 

Three gun -killer slide switches let 
you turn each of the three color guns 
on or off independently. A color CRT 
adapter socket ties these switches into 
the circuit. The same socket also picks 
up the signals for the vectorscope so 
that there is no need to dig into the cir- 
cuit for test points. 

The color generator signals are 
coupled into the set through the anten- 
na circuit. The rf output is factory - 
tuned for channel 4, but you can adjust 
for either channel 3 or 5 to sidestep in- 
terference in your area. Video output of 
either polarity is available through the 
video output cable. 

All cables and adapters are conven- 
iently stored in a compartment at the 
rear of the instrument. Inside the com- 
partment there is also a screwdriver - 
operated switch for self- calibration of 
the color generator should the need 
arise. You can spot a faulty or off -fre- 
quency counter without opening the 
case -just turn the switch and count the 
number of pulses on the screen. I de- 
liberately threw the counters considera- 
bly off frequency and realigned them in 
less than 5 minutes the first time! 

About the circuits 
The V -7 uses seven regular transis- 

tors, five unijunction transistors, two 
tubes and a 3 -inch CRT. 

FROM 
189 KC 

OSC 
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V -7. 
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Controls: (scope) Intensity, focus, horizontal 
position, vertical position. (generator) Pattern 
selector; horizontal line adjust; color level; 
video level; video polarity; red, blue, green gun 
killer switches; off -Standby -on. 
Patterns: Crosshatch; dots; vertical lines; hori- 
zontal lines; color bars. 
Output: Rf channel 4 (may be realigned for 
channel 3 or 5); video either positive or nega- 
tive 2 volts p-p (adjustable). 
Output Leads: Rf; video; CRT adapter; ground 
clip lead. 
Special Features: Self- calibration with built in 
scope. "Dial -A- Line" horizontal -line width ad- 
justment. Test -lead compartment. Vector display 
of color signals (circular pattern). 
Size: 81/2 x 7 '/2 x 13 in. 
Price: $189.50 

The heart of the generator is the 
189 -kc crystal -controlled transistor os- 
cillator. This is the source for the count- 
ing oscillators and also supplies vertical 
line timing. 

The big departure in this genera- 
tor is the extended use of unijunction 
transistors as counters. The unijunction 
requires fewer parts than an equivalent 
tube counter, and timing is virtually un- 
affected by load or temperature, so it 
has good long -term stability and is easy 
to adjust (Fig. 1). 

A 900 -cycle flip -flop using two n -p -n 
transistors contains the horizontal -line 
adjustment that determines the output 
pulse width and consequently the width 
of the horizontal line. 

Signals from the 15.75 -kc and 60- 
cycle counters are combined in the sync 
mixer and then introduced into the di- 
ode modulator to provide a composite 
video signal that can modulate the rf 
carrier. 

Color bars are generated by the 
offset- carrier method. A 3.56 + -mc 
crystal oscillator (1/2 12AU7) exactly 
15,750 cycles below the set's 3.58 -mc 
oscillator produces a complete 360° 
phase shift for each horizontal scanning 
line. Since colors are demodulated in a 
color set according to phase, this gives 
us a complete "rainbow" of color. To 
provide "sense" to these signals, the dis- 
play is gated into bars at 30° intervals. 
This actually makes 12 bars, but 2 are 
lost in sync and blanking so that only 
10 appear in the final display. 

Using the V -7 

I connected the V -7 to a color re- 
ceiver and, even though the instrument 
had been shipped by parcel post for 
several hundred miles, no touchup ad- 
justments were needed. The dots, bars 
and crosshatch were stable and there 
was no evidence of any hum bar in the 
pattern. 

I moved the "Dial -A- Line" control 
to see the effect. Turning the control all 
the way counterclockwise caused the 
horizontal lines to disappear complete- 
ly. Turning the control clockwise made 
them reappear at the edge and center 
of the screen, and further turning made 
them overlap as more line width was 
added. I preferred using the instrument 
at the point where the lines just met. 
This gave a thin single -line display that 
makes convergence easiest, I think. The 
vertical line was stable without the least 
tendency to quiver at the top. 

Up to now I was using only the rf 
output, by clipping onto the antenna 
terminals and adjusting the set for chan- 
nel 4. Now I slipped the color CRT 
socket off and inserted the adapter be- 
tween it and the CRT. I attached the 
black ground wire to the receiver chas- 
sis. This completed the connections for 
the gun -killer switches and also auto- 
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matically supplied the pickup points for 
the vectorscope. 

Switching the V -7 for color bars, I 
adjusted the fine tuning on the set for 
maximum amplitude of the pattern on 
the vectorscope. I rotated the hue con- 
trol until the pattern lined up with the 
calibrated screen. I checked the color 
pattern on the set and found that the 
bar I always check for correct hue on 
(No. 4 magenta) was the correct color. 
It occured to me that here was an in- 
strument that would let even color- 
blind people repair color sets! 

Figs. 2, 3 and 4 show the patterns 
you get on the vectorscope with differ- 
ent troubles. 

I found only one thing I didn't like 
about the instrument and this sounds 
like caviling -a screw type catch is 
used on the test -lead compartment. You 
have to hunt up a screwdriver or a dime 
when you want to get inside or close up. 
I'd like a thumbscrew. You see, I'm one 
of those technicians who never has a 
dime! -Wayne Lemons 

B &K 1240 
Color -Bar Generator 

Fig. 2 -Lack of color sync, as displayed on 
the V -7 vectorscope. 

Fig. 3 -Poor demodulator alignment. 

Fig. 4- Defect in Y demodulator or B -Y 
amplifier. 
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COLOR BAR -DOT GENERATORS HAVE COME 
a long way from the original bulky 
"lab" type units. B &K's latest, the mod- 
el 1240, is less than 1 foot square and 
only 4 inches high, yet it has all the fa- 
cilities for making any kind of test or 
adjustment on color TV sets. The line 
cord and rf output cable wind up on 
handy hooks on the back of the chassis, 
and a carrying handle makes the unit 
easy to use in the home or on the bench. 

Only two controls are on the front 
panel: the switch and color amplitude 
control, and the pattern selector. This 
instrument will make dots, vertical and 
horizontal bars, crosshatch patterns for 
convergence, and color bars. The color 
amplitude control will vary the color sig- 
nal from "0 to 200 %" for testing color 
afpc, bandpass amplifier response and 
ability to hold color sync. Normal or 
100% setting is at 5 on the dial. 

A 189 -kc crystal oscillator con- 
trols seven multivibrators, counting 
down: 31.5 kc, 4.5 kc, 900 cycles, 180 
cycles and 60 cycles. Also there's a 
15.75 -kc multivibrator for horizontal 
sync. A second output from the 189 -kc 
oscillator makes the vertical line pat- 
tern through a keyer stage, and a third 
output through the same keyer makes 
the "white" bars. When these outputs 
are mixed with the color signals, they 
form the color -bar pattern. 

A "keyed rainbow" generator (also 
crystal -controlled) is used to generate 
colors. It works at 3.563795 mc, or 
exactly 15,750 cycles below the burst 
frequency of 3.579545 mc. Or, "one line 
behind," so the color subcarrier goes 
through one full cycle or 360° of phase 
relationships to the burst, and makes all 
colors from red through blue to green. 
By keying this rainbow pattern with 

square -wave pulses, a color -bar pattern 
is formed. 

The 450 -cycle multivibrator pro- 
vides the horizontal line pattern, and in 
this case, they mean "line ". The hori- 
zontal lines are actually only one scan- 
ning line high! This is true of vertical 
lines too, so this instrument makes a 
very fine -line pattern for convergence, 
and very small dots if you like those 
better than the crosshatch. This re- 
quires careful adjustment of the receiv- 
er's fine tuning to get set up properly, 
but once set up you really have small 
dots to work with. Dot size is adjusta- 
ble with a control on the back of the in- 
strument, if you like 'em a little bigger. 

Standard TV type tubes are used: 
seven 6CG7's, a 6AN8, a 6C4 and two 
12AT7's. If you suspect any trouble in 
this instrument, check the tubes first, by 
replacement. Never tamper with any of 
the multivibrator adjustments. Ordinar- 
ily, it won't be necessary, but to keep 
temptation out of the way as much as 
possible, these are inside the cabinet! 

A printed- circuit assembly is used 
for the multivibrator board and rf os- 
cillator assembly, making a very com- 
pact chassis possible for the number of 
tubes used (11 ! ) . Plate power is sup- 
plied by a silicon rectifier and power 
transformer. 

I happened to run into a swarm of 
color troubles while making tests on this 
instrument, and its compactness and ease 
of operation made a good impression. 
The "low silhouette" case design makes 
it possible to set the unit on top of the 
cabinet and still reach the convergence 
board over it without trouble. Soft rub- 
ber feet are used on the bottom and 
one side, so that it can be used in either 
position. 

Rf output is ample, about 5,000 
µv. The tuning is set on channel 4 when 
it leaves the factory, and an adjustable 
core in the rf coil allows tuning to either 
channel 3 or channel 5 if desired. The 
rf output appeared to be quite stable, 
in one long -run test I made, and the bar, 
dot and color patterns are very steady. 
The instrument costs $134.95. 

Mercury 900 
Color TV Analyzer 

THE MERCURY 900 COLOR -TV ANALYZER 
is a plug -in instrument that can give the 
expert color technician a lot of infor- 
mation in a short time. Basically, it is a 
multimeter that can be connected into 
the picture -tube circuits. The socket of 
the color CRT is pulled and the analyzer 
connected between socket and base like 
a brightener. 

By switching, all base voltages and 
currents (except for heater and focus - 
element current) can be read. A count 
GuN switch selects one of the three guns; 
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an ELEMENT SELECTOR Switch allows 
reading of heater voltage, focus voltage, 
cathode, G1 or G2 voltages or current. 
A METER OFF position shorts out the 
movement, for traveling. 

A pushbutton changes the meter 
from voltage to current readings. Range 
switching is automatic, and the meter 
cannot be overloaded by being on the 
wrong range. A 200 -µa movement is 
used, with two scales. The upper (black) 
scale reads 0 -1,000 volts dc and 0 -1,000 
µa (0-1 ma). The lower (red) scale 
reads 0 -7 kv for the focus element. 

Three slide switches in the center 
of the panel are gun killers; any or all 
of the three guns can be turned off. This 
is very handy for gray -scale tracking, 
purity and initial convergence adjust- 
ments. 

In the hands of the expert, this can 
be a very useful instrument. On older 
color chassis, where certain voltages are 
specified for the red gun, for example, 
for initial setup, they can be read with 
ease. To me, the most valuable feature 
is the instrument's ability to check color 
picture tubes in actual operation (always 
the best test). I had the opportunity of 
checking a picture tube known to be 
bad; the 900 confirmed the original diag- 
nosis made by three good color picture - 
tube testers, and did it very rapidly. Very 
bad red gun, good green gun and weak 
blue gun. 

This test is very easy, and is made 
by simply measuring the cathode cur- 
rents of each gun. If you read normal cur- 
rent on one gun ( about 100 -200 µa, low 
current on another and practically none 
on the last, then you've got a diagnosis: 
bad picture tube. All voltages, screen 
settings, etc., must be checked first, of 
course. A known -good color tube was 
also checked, to verify its good -ness, and 
it came out as expected. 

Focus troubles can be quickly 
checked out, by reading the focus volt- 
age and moving the focus control. Nor- 
mal voltage, about 5 kv. The focus con- 
trol should vary this between 4.5 and 
5.5 kv. If it won't, you've got trouble. 
There are several focus- voltage circuits 
and adjustments in use, but the end re- 
sult is still the same. 

My only unfavorable reaction is to 
the length of the cables. They're just not 
quite long enough to allow you to set it 
on top of the cabinet! However, most 
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color sets have ample space under the 
CRT to set it there, maybe the cables 
can be stretched just a wee bit! 

The detailed instruction book gives 
all instrument settings, plus a list of typ- 
ical readings in each position. These 
should be checked against the values on 
the schematic, of course. Service hints 
are also included for using the 900 for 
color- temperature adjustments and con- 
vergence. It costs $44.95. 

Seco 980 -990 Color 
Signal Generators 

TWO NEW TEST INSTRUMENTS FROM 
Seco Electronics, of Minneapolis, are 
called simply "Color Signal Genera- 
tors." Model 980 ($119.50) is the basic 
instrument, a dot- bar -crosshatch -color- 
bar generator. The model 990 ($149.50) 
adds such features as a gun killer for 
purity adjustment, and unkeyed rainbow 
color pattern and a gray -scale pattern. 

Eleven tubes, all standard receiv- 
ing types, and two crystals are used in 
the by -now familiar "countdown" cir- 
cuit. Frequency dividers make the pat- 
terns, through shaper and clipper cir- 
cuits. A difference in these instruments 
is the use of lower division ratios, all- 
owing tighter coupling and greater sta- 
bility than in other designs. From the 
189 -kc crystal, the frequencies used are 
31,500, 6,300, 1,260, 420 and 60 cycles. 
For horizontal sync, 15,750 cycles is 
taken from the 31,500 -cycle stage. Since 
this is only a 2:1 division, no adjustment 
is provided. The tight coupling makes it 
unnecessary. 

Cathode -coupled multivibrators 
are used. The lower division ratios are 
claimed to give this instrument greater 
stability because the keying pulses can 
"get a better grip" on the lower -fre- 
quency waveforms. A variable control 
in the 31,500 -cycle stage adjusts the 
horizontal frequency, and another in 
the 60 -cycle stage trims the vertical fre- 
quency. 

A "diode dot -gate" can be adjusted 
with a small trimmer to vary the size of 
the dots. The trimmer also affects the 
lines of the crosshatch pattern. This 
control, with the vertical and horizontal 
syncs, are on the back panel. 

The color signal is the offset -sub- 
carrier type, generated by a 3.563795 - 
mc crystal oscillator. This is keyed by 
shaped pulses from the 189 -kc oscilla- 
tor into 10 color bars. A COLOR OUTPUT 
control on the front panel adjusts the 
bar amplitude from 0% to 200% modu- 
lation. The control is calibrated from 0 
to 100, with "normal" at 50. 

The rf oscillator is factory- adjusted 
on channel 3, and can reach channel 2 or 
4. Rf output is at 300 ohms to match the 
input of a TV receiver, and signal out- 
put is ample. 

The maker claims fast warmup 
and good stability, and this is borne out. 
I checked the generator on a previously 
warmed -up color TV set, and the color - 
bar pattern locked in in less than 45 
seconds. It held for 30 minutes without 
appreciable drift, indicating very good 
rf oscillator stability. (Drift in rf on a 
color -bar pattern is easy to see: colors 
change and beats appear.) Later 1 -hour 
tests on crosshatch and line patterns 
gave similar results. 

Initial adjustment of the rf should 
be made on a working color receiver. 
Set the receiver up on a color program. 
Connect the generator and tune the rf 
for the correct color -bar pattern: 
orange at left, green at right. You'll 
note that the bars will "hook" at the 
top if you go too far; find this point, 
then back up slightly until the bars lock 
in, and that's it. 

Seco 990 

This instrument uses fewer bars 
and dots than others. Six horizontal 
lines (or dots) and nine vertical lines 
give 54 dots. The maker claims that the 
lower number reduces clutter on the 
screen and makes counting bars for 
width and height adjustments, over - 
scan, etc., easier. I agree. The lines and 
dots are very small, by the way, giving 
good resolution. 

A compact and well built instru- 
ment, it has a carrying handle, and 
hooks on the back for winding up the 
line cord and the rf output cable. You 
do know that such instruments are 
handy for black -and -white TV servic- 
ing, don't you? The crosshatch patterns 
check linearity, and the color -bar pat- 
tern makes a dandy video signal for 
tracing all the way through a set! Its 
distinctive appearance makes it easy to 
see on a scope. Jack Darr END 
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No -Instrument 
Checks for Color TV 

Eyeball tests can tell you where the trouble is 

THERE'S A SIMPLE PROCEDURE FOR 
checking out a color TV set. It's actu- 
ally the same checklist used by the ex- 
pert color technician when he makes 
those all- important preliminary tests. 
These things must be right, before we 
can do anything else. Just as in black - 
and -white TV, the action of the con- 
trols tells us a lot about where the trou- 
ble is or, more important, where it 
isn't. So let's go through this checklist, 
in plain English, one thing at a time. 

Some of this may sound a bit ele- 
mentary, but don't let it fool you. I 
have made many a color service call to 
do nothing more complex than turn 
down the contrast control! (It was more 
fun before they got smart and hid the 
color -killer control.) These are all eye- 
ball tests: no test equipment needed. 
From the results, we can tell what is 
wrong, if anything. 

Tuning -up 
Do you know how to tune a color 

TV set? A lot of people don't, simply 
because no one has ever showed them! 
(This is one of the installer's main jobs: 
he should show the set owner how to 
run it!) It's simple, really. Tune just as 
in black- and -white. Then turn up the 
color control till you see color in the 
picture. (This is easier if the show is 
in color, of course!) Now, check peo- 
ple's faces. If they don't look people - 
colored, adjust the tint control till they 
do. 

Always set the tint control on hu- 
man faces -never on any other colored 
object in the picture. Turn the color 
control up or down to get a natural - 
looking picture. Finally, recheck the 
fine tuning; if it isn't exactly right, you 
may have trouble. That's all there is 
to it. 

Checklist for new installations 
Let's see what a new set ought to 

do if it's properly installed and adjust- 
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ed. First, it must make a good black - 
and -white picture. No blobs of color on 
the screen, no colored fringes around 
objects at normal viewing distance. 
(You can put your nose right up to the 
screen and see a little fringing in most 
of them, around the edges -100% con- 
vergence is almost impossible, although 
some of the new sets get awfully close 
fo it.) However, if the picture looks 
"clean" at normal viewing distances, 
fine. Remember, all adjustments on a 
color set are made to get a good black - 
and -white picture! If these are correct, 
then the color will take care of itself. 
Now let's run through the operating 
controls and see what their normal re- 
actions ought to be. 

The operating controls 
1. Brightness. From blackout to a 

"too- bright" screen. The picture should 
bloom very slightly and may go out of 
focus at "full -up ". This is normal. Watch 
closely to be sure that the picture stays 
black- and -white at all usable brightness 
levels -no tinting. 

2. Contrast. Just like black -and- 
white. Normal setting, in all but the very 
latest models, is full o f j! Full -on contrast 
will give a harsh picture and very bad ap- 
parent misconvergence! This is normal, 
too. 

CHECKLIST FOR 
GOOD COLOR INSTALLATION 

1. Picture: good black- and -white, no color 
tinting. (Color temperature) 
2. No colored areas on screen. (Purity) 
3. No colored fringes around objects. 
(Convergence) 
4. Color control: Covers range from off 
to too bright. 
5. Tint control: makes faces go from 
greenish to reddish. 
6. Fine tuning: goes from "worms" to 
black- and -white picture. 

3. Color. Off, for black- and -white 
pictures. As you turn this control up, the 
colors should gradually get more vivid 
(go from pale pastel to bright and 
glaring). There must be no change in the 
color (hues) themselves, only in their in- 
tensity. This is a "color volume control." 

4. Tint or hue. This one changes the 
colors. Normal range: human faces 
should go from a sick greenish color at 
one end, to a purplish -red at the other, 
sort of a cross between a bad sunburn 
and an alcoholic's nose. Somewhere in 
the middle, faces will be "natural -look- 
ing." 

5. Fine tuning. This one is import- 
ant in color. Turn the fine tuning through 
its full range on a color show. At one 
side, you'll see sound in the picture and 
get "worms" as in the photos. At the 
other side, you'll lose the color and get 
a slightly smeared black- and -white pic- 
ture. Correct setting: tune into the 
worms, then back up until all of the "wig- 
gles" are out of colored objects and you 
have nice smooth color. Leaving the fine - 
tuning too near one side or the other can 
cause color dropouts, or worms in the 
picture, from normal warmup drift of 
the tuner oscillator. Set the knob as close 
to the center of the color range as you 
can. 

Troubles that aren't 
Before we go any further, let's look 

at some troubles that aren't troubles at 
all. Every one of these has caused un- 
necessary service calls. 

Temporary dropout or shift of col- 
or in the middle of a show: Most com- 
mon cause, network or station trouble. 
If this happens often, say at least three 
times during a half -hour color show, 
there may be an intermittent tube in 
one of the color circuits. Once or twice 
a day isn't uncommon for this. Always 
check it on at least three color shows 
before doing anything drastic. 

Differences in color between two 
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Two shots with "worms" (beats) in them. The wiggles appear when the fine- tuning 
control is too far into the sound portion of the TV channel. The "worms" are 
actually multicolored. (Lower photo is a closeup.) 

TV stations -not at all uncommon! It's 
due to differences in transmitters, oper- 
ators, network amplifiers and so on. 
One station can have "very strong col- 
or" while another can be very pale, on 
the same show. This is not in the set! As 
long as you can get good color by read- 
justing the color control, or even the 
tint, fine. If you find a station with 
chronic color troubles, write nasty let- 
ters to its chief engineer, but don't tear 
into the set! 

Sudden color troubles ( "It was 
working fine when I turned it off! "): 
Such troubles as no color at all, appar- 
ent misconvergence, worms in the pic- 
ture, etc. First check all the operating 
controls. Children and unqualified 
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"technicians ", like your brother -in -law, 
may have turned some of the knobs. 
Don't panic. I barely avoided a 20 -miler 
late one night when a customer 
screamed into the phone, "The thing 
won't light up!" Since this was a new 
set, I suggested tactfully that he try 
the brightness control. After some dis- 
cussion, he did, and I could hear him 
from all the way across the room: 

!" Someone had turned the 
brightness control all the way off. 

If there is a chronic tinkerer in 
your family, you may even have to 
check the rear controls, too. Find out 
for sure what has happened; we'll give 
you the methods in a minute. If there 
is a real "sudden trouble ", it is almost 

sure, on percentages, to be a single bad 
tube. Don't make any adjustments to 
the rear controls at random. There are 
ways to tell what has happened. 

What not to do- 
the "Mussentouchits" 

Let's get one thing straight first: 
there are certain things on a color TV 
set that should never be adjusted with- 
out cause, and even then only when a 
full set of test equipment is on hand. 
Actually, they very seldom cause trou- 
ble, because of the way they're built. 

Here they are: tuning adjustments 
on rf, i.f. and above all, the color cir- 
cuits; and the little slugs in the trans- 
formers. (Random Experimental Ad- 
justments on any of these means a trip 
to the service bench and a full realign- 
ment!) The expert never adjusts them 
until his tests have shown that they need 
it. 

Tubes 
Tubes can be replaced, one at a 

time, if they are stone cold and dead. 
This is the best way. Set owners should 
be warned about taking out all the 
tubes and trying to test them at the su- 
permarket! This results in mixing up i.f. 
tubes and such, and could cause mis- 
alignment. Besides, those tube testers 
are seldom accurate enough to evaluate 
a set of tubes in such uses! The value 
of tube testers depends a great deal on 
the skilled evaluation of the results. Sin- 
gle tube replacements -watching to see 
if there is any improvement in the set's 
performance -is still the best way. 

Convergence 
This is one of the final Mussen- 

touchits. Convergence adjustments must 
be left strictly alone, unless you have 
a good, stable bar -dot generator. Don't 
ever try to reconverge or to "touch up" 
these adjustments on program material! 
You must have a stable pattern of some 
kind, and TV program material is al- 
ways moving. Another caution: when 
working around the back of the set, 
don't let your elbow hit the conver- 
gence yoke or blue lateral magnet! If 
you knock them out of place, you'll 
have to reconverge! 

With this article we've printed a 
`checklist' for color TV installations. A 
good installation will meet all those 
standards. You might cut it out and 
paste it near your set, or otherwise keep 
it handy. 

There's more, of course, but there 
isn't space for it all now. In another ar- 
ticle, we'll talk about color -temperature 
adjustments, the middle -aged TV and 
about color picture tubes. And finally, 
a grand overall checklist that covers 
about all the color troubles you can 
check and remedy without test instru- 
ments. END 
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SOLAR 
CELL 

CIRCUITS 
You can use silicon solar cells instead of 
batteries for many circuits -better than 
batteries for some. 

By DONALD L. STONER 

SILICON CELLS HAVE ARRIVED, AND THE 
aerospace industry and the military 
lean heavily on them. But the glamorous 
military and scientific applications for 
solar cells are not the only ones! You 
can build many novel but practical cir- 
cuits for home and shop use with silicon 
solar cells. 

One example is a transistor oscilla- 
tor, an extremely low -power application 
for photovoltaic cells. The oscillator in 
Fig. 1 is designed to operate from a 
small single silicon cell as a power sup- 
ply. Good room illumination may be 
enough to operate it. 

The output frequency of the wide - 
range, light -powered audio oscillator in 
Fig. 2 may be varied by adjusting the 
10 -meg potentiometer. The circuit 

2N109 
CK722 
2N233 

.006 
Z=2K 

Z=10K 

B2M 
SOLAR CELL 

Fig. 1 -Audio oscillator will work with al- 
most any light stronger than 10 foot- candles. 

can generate any frequency between 1 

and 1,000 cycles without switching. The 
illumination on the photocell should be 
at least 100- foot -candles. Output may be 
increased by using two or more photo- 
cells in series. 

Tunnel diodes, too! 
While on the subject of oscillators, 

consider the unusual and useful tunnel- 
diode power supply of Fig. 3. Tunnel 
diodes require 200 to 400 my of dc. This 
voltage is easily obtained from a single 
silicon wafer. Further, many tunnel -di- 
ode circuits require a low- source -impe- 
dance power supply and that is another 
characteristic of the solar cell. In Fig. 
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3, lamp position and distance are ad- 
justed for the correct tunnel -diode op- 
erating point. The cell should be heav- 
ily bypassed to prevent modulating the 
oscillator signal with 60 -cycle ac. 

The radio circuit in Fig. 4 was de- 
signed to work with a single solar cell, 
and does so under surprisingly low illu- 
mination. A level of 10 foot -candles will 
produce good volume in an ordinary pair 
of 2,000 -ohm headphones. In a typical 
location in Los Angeles, it received four 

25 
II 

2NI09 

250 PF 

4.65 
IOMEG 

B2M 
SOLAR 
CELL 

Fig. 2- Wide -range audio oscillator is sun - 
powered multivibrator. 

stations clearly. Under optimum condi- 
tions, the receiver will drive a four -inch 
speaker. To use one, connect the high- 
est- impedance primary terminals of a 
universal output transformer in place of 
the phones and connect the speaker 
across the lowest- impedance secondary 
taps. 

The ferrite antenna comes with its 
own 18 -inch length of wire, which when 
unwound acts as an antenna. Using only 
this antenna, the receiver will bring in 
one or two stations with adequate vol- 
ume in most locations. Adding 10 or 20 
feet of ordinary "zip- cord" to the 18- 
inch wire brings in more stations with 
greater volume. A ground improves the 
performance further. It can be a wire 
connected from the ground end of the 
antenna coil to a water pipe or to a metal 
rod driven into moist earth. 

A sun relay 
One obvious application for solar 

cells is to energize relays when the solar 
cell is illuminated. Such a circuit is 

GOOSE -NECK LAMP' 

Fig. 3 -One of the simplest imaginable 
variable- voltage, low -impedance power sup- 
plies! 

Fig. 4 -A remarkably sensitive AM broad- 
cast receiver uses one transistor and one 
solar cell. 

shown in Fig. 5. Four solar cells are 
connected in series across a Sigma type 
5SS 1,000 -ohm relay. This combination 
produces a "sun relay" that functions 
when exposed to direct sunlight, without 
any other source of power. 

Using transistors boosts the sensi- 
tivity (Fig. 6). Adjust the operating 
point by setting potentiometer R to turn 
the relay on or off at a desired light lev- 
el. Decreasing R decreases the sensitiv- 
ity. Your choice of a relay depends on 
the performance you need. The coil re- 
sistance should be a reasonable match 
for the collector resistance of the output 
transistor, which may run from 1,000 to 
10,000 ohms with a 9 -volt battery. 

Fig. 5 -"Sun relay" uses four cells in series. 
One cell might do for more sensitive relays. 

Beam -of -light detector 
A light -beam transmitter -receiver 

is shown in Fig. 7. It varies the intensity 
of the light source with voice or music, 
and a solar -cell receiver can convert the 
modulated light into electrical energy. 
This current can then be reproduced as 
sound in a pair of headphones. The 
lightbeam transmitter uses an ordinary 
flashlight lamp and carbon microphone. 
BATT3 keeps the lamp lit. The modulat- 
ing voltage, which either aids or opposes 
BATT3, comes from the transistor 
through a matching transformer, T2. 
This transformer can be any 6.3 -volt 0.5 
ampere unit with the 117 -volt winding 
connected to the transistor. Microphone 
transformer T1 is identical to T2, but 
with the 6.3 -volt winding connected to 
the microphone through a small battery 
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( BATTI ). A Stancor type A -3856 may 
be used for T1 and T2. Mount the lamp 
so that its beam is horizontal and can be 
aimed in any direction. 

The light -beam receiver receives 
electrical energy from the solar cell and 

Fig. 6- Transistor dc amplifier boosts re- 
lay senistivity. 

amplifies it with a two -transistor ampli- 
fier. Transformer T may be a Stancor 
type A -3250 or a Triad type T -23 tube - 
to -line unit with a 25,000 -ohm primary 
impedance and a choice of secondary 
impedances from 125 to 600 ohms. The 

Fig. 7- Light -beam 
transmitter and re- 
ceiver works nicely 
across dimly lit 
room. 

CK721,2N217,2N223 

earphone connections should be made 
to the 500 or 600 -ohm secondary ter- 
minals. 

To test the unit, set up the trans- 
mitting and receiving apparatus several 
feet apart and aim the light beam so its 
center hits the solar cell. When the lamp 
is modulated, the light should flicker. For 
greatest sensitivity, the beam should be 
sharply focused with lenses or parabolic 
reflectors. A pair of discarded flashlights 
would make an excellent transmitting 
and receiving "antenna ". 

The many applications for silicon 
solar cells are limited only by your im- 
agination. Several novel and interesting 
uses are described in the International 
Rectifier Solar Cell and Photo Cell 

T2 
BATT 3 

li 
i -BAIT 2 

22.5V 
\ - to-]+ 

l.sv 
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I OR 136 

tit 
III 

B2M 
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CK722,2N217,2N223 Ì T 
(SEE TEXT) 

II 
2Kn 
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22.5V 

Handbook *, by John Sasuga. I thank the 
International Rectifier Corp. for permis- 
sion to describe a few of the more popu- 
lar circuits. END 

°Available from International Rectifier Corp., El 
Segundo, Calif. $2. 

What's 
Your 

% . 

Conducted by 
E. D. CLARK 

Three puzzlers for the students, 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 -o us. We will pay $10 for 
each one accepted. We're especially interested in 
service stinkers or engineering stumpers on ac- 
tual electronic equipnent. We get so many let- 
ters we can't answer individual ones, but we'll 
print the more interesting solutions -ones the 
original authors never thought of. 

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

Answers to this month's puzzle are on 
page 97. 

Which Motor? 
You are working in a tropical loca- 

tion where it becomes necessary to ven- 
tilate a transmitter building. The build- 
ing is a good 5 miles out on the boon- 
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docks, and you have to order a squirrel 
cage fan and motor assembly, to be in- 
stalled yesterday. 

You know the building has three - 
phase service, Y- connected, with 120 
volts from each phase to ground, which 
was specifically set up for your equip- 
ment. You have available in the ware- 
house 208 -, 220 -, and 240 -volt three 
phase motors. Which do you order? - 
Eugene Austin 

Hum -m -m 
An FM kit tuner has two outputs - 

one direct from the ratio detector, and 
the other from a triode amplifier with 
volume control. Detector output is nor- 
mal, but the output from the amplifier 
has an abnormal amount of hum even 
with the volume control at minimum. 

OUTPUT 

Shorting either grid or cathode to chas- 
sis (volume control advanced) increases 
the hum, but by shorting both to chas- 
sis, the hum is eliminated. The tube and 
all components check good and all volt- 
ages are normal. What's causing the 
hum- m -m ? -E. D. Clark 

Emergency 
2 

EMERGENCY 
ALARM 

A number of heavy -duty wet cells 
are wired in series and feed an emer- 
gency alarm system. The No. 3 cell and 
connecting straps are corroded and apt 
to fail at any moment. The emergency 
alarm will still function with one cell 
removed from the circuit, but we 
must constantly maintain current flow 
through the emergency alarm. 

The problem -how can we remove 
No. 3 cell and its connecting straps 
without shorting the battery or inter- 
rupting current flow through the circuit? 
-Henry J. Neibert 

50 pearg Igo 
In Gernsback Publications 

In January, 1915, 
Electrical Experimenter 

Wireless Telegraphy From Aero- 
planes. 

Short Wave Receiving Jigger or Loose 
Coupler. 

Selenium and Talking Pictures. 
Wireless Storm Detector. 
Acoustic Radio Amplifier. 
Why the Radio Amateur? 
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FEW HOBBIES ARE MORE POPULAR TODAY 
than color photography and stereo 
sound. An ever -growing number of 
homes contain a color slide projector and 
a stereo tape recorder. These two seem- 
ingly unrelated devices can be coupled 
to provide completely automatic color 
slide projection in accordance with a 
preplanned program, and accompanied 
by a pretaped narrative description of 
each slide as it's projected. 

The linking device is simple and, 
with the possible exception of the high - 
resistance relay, can be constructed from 
any well stocked junkbox. Although 
practical values are given for all parts, 
none are critical except resistor R9 in 
Fig. 1. This value may have to be deter- 
mined experimentally as described later. 

Substitutions can be made within 
fairly wide ranges for all other parts. 
Although a 1N34 diode is shown as Dl 

y- I2AT7 

TO RECORDER 05 1N34 

R2 
CI .01 6 

I.SMEG 
7 

R4 DI 

100K 

TO 

PROJECTOR 
TRIP 

RI C3 .5 5 
330K 8 . 4.7 

MEG 
R3 

S211 IK -z- R6 
I 

SI 
ON -OFF 

.4---0 

117 VAC 

(SEE 
TEXT) 

1N1695(2) 
R7 fA + R8 

51A 

+C4 

20/150V HTR - 

+D2 W+ 
D3 

C5 

4 5 

8µf/3501í 

RY 

Fig. 1- Circuit of control unit. Lead 
marked "to recorder" connects to re- 
corder's channel B input or output, de- 
pending on whether you are recording 
or playing back. 
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Program your stereo recorder with 
comments on one track, beeps on 
the other, and show your slides 

automatically! 

The 
Pushbutton 
Projectionist 
By NELSON S. BROOKS, 

W2DQG /DL4VQ 

in Fig. 1, any one of a dozen junkbox 
diodes tried worked well. 

The use of this device does depend 
on the availability of a stereo tape re- 
corder and a slide projector that can be 
cycled by electrical contact. A number 
of such projectors are in common use, 
generally of the type which permits 
remote- control slide changing with an 
extension cable and pushbutton switch. 

While fully automatic slide projec- 
tors are commonly available, they pro- 
ject each slide for a fixed, preset time. 
This does not permit random timing of 
individual slides without manual inter- 
vention. If you intervene, the system isn't 
automatic any more. If you don't, more 
interesting or detailed slides can't be 
given extra projection time. This device 
not only permits each slide to remain on 
the screen as long as required, but also 
provides a fully synchronized taped nar- 
rative for each picture. 

One channel of a prepared tape is 
used to control the cycling of the pro- 
jector, and the other for the commentary. 

I originally considered using a con- 
trol signal of a frequency high enough 
to be inaudible. While this offered the 
advantage of operation with a mono- 

C1 -.01 µf, 600 v 
C2 -.05 µf, 600 v 
C3 -0.5 µf, 200 v 
C4 -20 µf, 150 v, electrolytic 
C5 -8 µf, 350 v, electrolytic 
D1-1N34 germanium diode or equivalent 
D2, D3- 400 -piv silicon rectifier (1N1695 or equivalent) 
R1- 330,000 ohms 
R2 -1.5 megohms 
R3, R6 -1,000 ohms 
R4- 100,000 ohms 
R5 -4.7 megohms 
R7 -51 ohms 
R8 -1,000 ohms, 1 watt 
R9 -See text 
All resistors 1/2 watt, 10% except as noted 
RY -spst N.O. relay, 10,000 -ohm or higher- resistance 

coil (Sigma 4F, Potter & Brumfield LM5, etc.) 
SI -spst on-off switch 
S2 -spst N.O. pushbutton 
T -small power transformer, 125 -150 v, 15 -20 ma; 6.3 

v, 0.3 -0.6 amp (Stancor P5 -8415, Merit P -3046 
or equivalent) 

V -12AT7 (see text) 
Case- Minibox, 2 x 3 x 51/4 in. (Bud CU -3006A or 

equivalent) 
Socket, shielded lead, miscellaneous hardware 

MIKE 
STEREO 
TAPE 
RECORDER 

CHA IN 

CH B IN 

60rn, CONTROL SIGNAL 

60,, SIGNAL 
PUSHBUTTON 

117 VAC 

117 VAC 

TO PROJECTOR 
TRIP DEVICE 

Fig. 2 - Recording hookup. Organize 
your slides, speak into mike as you see 
each one projected. Finish your remarks 
for that slide, push the button. Projector 
shows next slide, and signal appears at 
proper point on "control" channel for 
later use. 

phonic tape system, it required a high - 
frequency tone generator to provide the 
control signal, and an audio filter in the 
control device to restrict response to the 
control signal. Here, an internally avail- 
able 60 -cycle low voltage is used for the 
control signal and one channel of the 
tape recorder is a control channel ex- 
clusively. 

The control channel of the tape is 
prepared by applying a small ac voltage 
through the pushbutton switch to chan- 
nel B of the tape recorder (Fig. 2). In 
the control box, this same voltage is 
amplified, rectified and applied to the 
grid of the control tube, increasing its 
plate current. This current flow actuates 
the relay which, in turn, cycles the pro- 
jector. As each slide is projected, record 
a description on channel A of the tape. 

As indicated in Fig. 3, automatic 
operation of the projector results from 
substituting the prerecorded 60 -cycle 
control signal for the ac voltage previ- 
ously applied manually. For this, transfer 
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TO 
HI-Fl CH A OUT 
SYSTEM 
INPUT 

CH B OUT 

RECORDED 60", CONTROL SIGNAL 

117 VAC 

STEREO 
TAPE 
RECORDER 

117 VAC 

TO PROJECTOR 
TRIP DEVICE 

Fig. 3 -Setup for a slide showing. No 
mike, no attention needed. Commentary 
plays through hi -fi system. Control sig- 
nals on other channel are not heard, but 
trip projector at correct moment. 

the connection between recorder and 
control box from the input to the output 
side of channel B of the tape recorder. 
At the same time, channel A is fed 
through the hi -fi system. Now the inaudi- 
ble channel of the tape controls the 
projector while the sound channel pro- 
vides accompanying commentary 
through the hi -fi system. 

The circuit is simple, with a mini- 
mum of parts. The tape is prepared by 
applying the 12AT7 heater voltage 
through a pushbutton switch and a volt- 
age divider (R 1, R2) to the grid of one 
12AT7 section. At the same time, this 
voltage is applied to the channel -B input 
of the tape recorder. 

From this point on, the operation 
of the control unit is the same regardless 
of whether a tape is being prepared or 
played back. The only difference is in 
the source of the signal- manual, direct, 
for preparation, and automatic, recorded, 
for playback. 

Whether or not you need the input 
section of the I2AT7 depends on the 
voltage output of the tape recorder. In 
my case, the control unit is driven by a 
low- output tape deck, so additional am- 
plification was necessary to obtain suffi- 
cient positive bias for the control tube. 
A high -level tape output may not need 
that extra gain. In that case, ignore half 
of the 12AT7 or use a 6AB4 or 6C4. 

The unit is built in a 2 x 3 x 51/4 - 

inch Minibox. The relay, tube, push- 
button control switch and indicator lamp 
are mounted on top of the box. The 
transformer and other parts are inside 
it. The transformer does generate a little 
heat after an hour's use and could well 
be mounted on top of the box where 
both space and air circulation are avail- 
able. 

Left to itself, the tube draws enough 
current to keep the relay closed at all 
times whether or not a control signal is 
present. By placing a positive 4 volts on 
the cathode of the tube through R9, plate 
current sufficient to close the relay flows 

PILOT LAMP DI 

R3 
CI C2 R2 V RI 

-_ - -I- n R4 R6 R9 
R(SEE CAPTION) (SI NOT SHOWN) R8 02(D3UNDER C4) RT C4 

Author Brooks says "I certainly am not proud of the interior ..." It was wired 
hurriedly in a place where facilities were poor. Resistor R is bleeder author used 
to lower B -plus at high line -voltage in his area. Selecting R9 according to text will 
do just as well. C5 was moved away from its normal position for visibility. 

only when voltage on the grid is positive. 
A value of 100,000 ohms for R9 

may be correct, depending upon the 
voltage applied to the plate of the tube. 
the resistance of the plate relay and the 
value of the cathode bias resistor. You 
can make initial tests without R9 (or the 
tape recorder). 

With power on, apply a signal volt- 
age by closing S2. If the relay closes and 
opens upon pressing and releasing the 
switch, the unit is ready. If the relay 
does not close, despite the appearance of 
positive voltage on pin 2 of the I2AT7. 
either the cathode resistor at pin 3 should 
be decreased or the plate voltage raised. 

If the relay closes as soon as power 
is applied and regardless of whether or 
not a control signal is present, R9 can 

be inserted. Temporarily connect one 
side of a 500,000 -ohm potentiometer to 
the supply voltage. and the arm of the 
potentiometer to pin 3 of the 12AT7. 
Vary the resistance until you find the 
point where the relay releases with no 
control signal applied. Measure this re- 
sistance, and insert a resistor of about 
this value in the circuit permanently. A 
control signal should now close the relay. 

The unit is now ready for operation, 
so prepare a tape of your favorite slides 
and await the arrival of company. When 
the opportunity presents itself, plug the 
units together and turn them on. While 
pictures flash to the accompaniment of 
your witty comments. you're free to mix 
drinks. put the baby to bed or expel un- 
ruly spectators. END 

ON THE COVER 

The color bar pattern transmitter on our cover was designed by Motorola, Inc., for 
its Franklin Park plant production lines, as part of the quality planning and con- 
trol supporting the new Motorola rectangular -tube color television receiver. 

Walter B. Scott, vice president of manufacturing for consumer products, ex- 
plained that the normal color bar transmitter -used for routine checks -was not 
critical enough of a good color product. So the factory's test lab designed, built and 
is using this new color bar generator. 

All transmitters were transistorized and modernized to remove the heat 
generated in these complicated racks of equipment. Circuits were stabilized and 
the company believes it now has the most modern transmitter setup in the industry - 
it is even air- conditioned. 

The new color bar generator has two upper bars of orange and blue. These "I" 
and "Q" bars are used as a reference in aligning the set for best color. The next 
line of color squares is to determine accuracy of color phasing and color reproduc- 
tion. The shaded black and white squares are used to evaluate black, white and 
shades of gray -response of the black -and -white channel. 

The narrow vertical color bars help evaluate the capacity of the set to render 
true color fidelity with short repeated bursts of color. The bars are compared with 
the larger color squares two lines above. 
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More Range From CB Rigs 

TALK POWER IS THE KEY TO SUCCESSFUL 
CB operation. Increase it, and your 
coverage in dead spots and fringe areas 
is more reliable and effective. You can 
increase your talk power by maintaining 
a higher average level of modulation 1 

or by switching to one of the new CB 
rigs that provide more sideband out- 
put (talk power) while holding the pow- 
er input to the 5 -watt limit set by the 
FCC. 

Conventional AM CB transceivers 
and transmitters produce a signal that 
consists of a carrier and upper and lower 
sidebands. Two -thirds of the output pow- 
er is in the carrier and one -third is di- 
vided between the two sidebands. Thus, 
if we have a 5 -watt (input power) rig 
with 60% efficiency. the power output 
is 3 watts. There will be 2 watts in the 
carrier and 1/2 watt in each sideband. 

The carrier does not carry intelli- 
gence. It is used only to generate the 
sidebands in the transmitter and as a 
reference signal for the detector in the 
receiver. Both sidebands contain the 
same information, so we need only one 
"to get the message." 

Therefore, for greater talk power 
with the same power input, we have two 
alternatives. One is to reduce the carrier 
power until it is just strong enough for 
reliable detection in a conventional re- 
ceiver and concentrate the remaining 
power in the sidebands. This is DSBRC 

' "More Talk Power for Your CB Rig," RADIO- 
EECTRON ICS, October 1963. 

RF 
FROM 
BUFFER 
PLATE 

10PF 

8+ 

6AQ5 (2) 390PF 
MOD 

MOD 
TRANS - 0015 

II' loon 

300V 180V 

390PF 

I2BH7 -A 
FINAL 470PF 
AMPL G. 
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How sideband suppression works, and why it 
gets more useful power from those 5 dc watts 

By ROBERT F. SCOTT 
TECHNICAL EDITOR 

Regency's Range Gain CB transceiver. 

(double -sideband reduced -carrier) op- 
eration. The other alternative is to sup- 
press the carrier and one sideband and 
put all the available power in the re- 
maining sideband. This is the single - 
sideband suppressed- carrier mode -bet- 
ter known as SSB. 

Single -sideband operation has sev- 
eral advantages. It needs only half the 
channel space used by conventional 
AM for the same amount of informa- 
tion. This makes it possible for two SSB 
stations in the same area to share the 
same channel at the same time if one 
transmits on the upper sideband and 
one on the lower. 

5- 
20PF 
FINAL 
TUNING 

TO 
ANT RY 

10- 
100 PF 
ANT 
LOAD 

Fig. 1- Carrier -reducing modu- 
lator used in Regency Range 
Gain transceiver. 

Since only one sideband is received, 
a receiver for SSB needs only half the 
i.f. bandwidth of one for conventional 
AM. A receiver's noise output is pro- 
portional to its bandwidth; so narrow- 
ing the bandwidth for SSB improves the 
signal -to -noise ratio. 

SSB signals cannot be read on or- 
dinary AM transceivers because AM 
detectors require a carrier for the detec- 
tion process. Because pure SSB trans- 
mission would make existing CB re- 
ceivers useless, some of the carrier must 
be left in. 

Now, let's take a look at two new 
CB transceivers, one using DSBRC and 
the other SSB. 

Regency Range Gain 
The Range Gain DSBRC trans- 

ceiver is a 23- channel unit that uses 11 
crystals and frequency synthesis for 
crystal -controlled reception and trans- 
mission on all 23 CB channels. (The 
frequency -control circuits are similar to 
those covered in the article "Frequency 
Synthesis Improves CB Coverage" in 
the August 1963 issue.) 

The receiver is a double -conversion 
superhet with a 7.5 -mc first i.f., 260 -kc 
second i.f., automatic noise limiter, 
squelch and push -pull 6AQ5's as the 
audio output and modulator. A "delta - 
tune" (bandspread) control tunes the 
receiver over a range of -!-3.5 kc to 
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4 

compensate for in- tolerance variations 
in the frequencies of the stations being 
received. 

Carrier suppression 
In the transmitter, the frequency - 

control network feeds a modified bal- 
anced- modulator output stage through 
a buffer amplifier. The circuit of the final 
amplifier is shown in Fig. 1. This circuit 
does not eliminate the carrier. It simply 
reduces its amplitude. A true balanced 
modulator completely eliminates the 
carrier and leaves only the two side - 
bands. The circuit in Fig. 2 is the bal- 
anced version of the one in the Range 
Gain transceiver. Let's see how it 
works before we return to Fig. 1. 

This is a push -push balanced modu- 
lator. The rf carrier is fed to the grids 
in push -pull while the plates are con- 
nected in parallel. The audio (modu- 
lating) voltage is fed to the grids in 
parallel through the center tap on the 
grid tank coil. (The rf coil has negligi- 
ble impedance at audio frequencies so 
we can consider the grids to be con- 
nected directly in parallel.) 

When the carrier alone is fed to 
the circuit, the rf signals on the grids 
are equal and 180° out of phase. Since 
the plates are in parallel, the equal and 
opposite plate- current pulses cancel, 
and no carrier voltage appears in the 
output tank circuit. 

When we apply audio alone, the 
plate- current pulses are equal and in 
phase, but no signal appears in the 
output because the tank circuit has 
nearly zero impedance at audio fre- 
quencies. 

When carrier and modulating volt- 
age are applied simultaneously, the 
audio and rf voltages add on one grid 
and subtract on the other. The circuit is 
unbalanced and two signals (sidebands) 
appear in the output. One equals the 
sum of the carrier and audio frequen- 
cies, and the other is the difference be- 
tween them. The carrier has been can- 
celled out. 

Back to Fig. 1. Rf is fed to the 
grids in push -pull and the plates feed 
the output circuit in parallel. Note that 
this circuit is unbalanced with B -plus 
being fed to V1 -a's plate and V1 -b's 
cathode. V1 -a's cathode and V1 -b's 
plate return to ground through the sec- 
ondary of the modulation transformer. 

When the rf carrier is fed to V1, 
V 1 -a conducts and delivers some car- 
rier power to the load. V 1 -b is cut off 
because its cathode is positive with re- 
spect to the plate. Now, when we ap- 
ply modulation, several hundred volts 
of audio is developed across the modu- 
lation transformer. V1 -b conducts on 
positive modulation cycles and feeds 
the load with a modulated signal whose 
amplitude varies with the audio level. 
The relative carrier and sideband levels 
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Fig. 2 -Basic bal- 
anced modulator 
1, ith "push- push" 
triodes. Pot in 
cathode circuit 
adjusts carrier 
balance. 

RF CARRIER 
INPUT 

AUDIO 
INPUT 

BALANCED MOD 

are determined by circuit design. Re- 
gency uses approximately 6 db of car- 
rier suppression. Unmodulated carrier 
output is about 1.6 watts. Maximum 
undistorted power output (1,000 -cycle 
tone) is around 4.5 watts. 

Sideband power is now 2.9 watts 
as compared to 1 watt from an equiva- 
lent AM rig. This gain -a little more 
than 5 db-is not much, but it is often 
the difference between an unreadable 
signal and a readable one. 

Mark Products 
Div. of Dynas- 
can) Sidewinder 
single - sideband 
CB transceiver. 

PF 

DSB 
RF 
OUTPUT 

Sidewinder SSB -27 
This is a five -channel filter type 

SSB CB transceiver made by Mark 
Products, Div. of Dynascan Corp. A 
switch on the panel selects the sideband 
to be transmitted and received. Its av- 
erage dc power input is 5 watts. Peak 
envelope power (p.e.p.) is 10 watts. 
Carrier suppression is better than 30 db 
and the unwanted sideband is sup- 
pressed at least 40 db. Receiver band- 
width is 3 kc at 6 db down. The un- 

6EA8 
CARRIER OSC 
VI TO DOUBLER 

200PF 

10 PF 
I- 

200 .001 

I MEG 

682 0 ti XTAL 
7.5MC 

.001 .005 

5 -25PF 
VOICE LOCK 

6841 

50V 

"1/2 I2AX7 
PREAMP 

MIKE 2.2µH 

11 
001 

.001 
ID MEG 

27 PF 

6JH8 
BALANCED MOD 

270K 
PART OF 
PUSH-TO- 
TALK RY 
IN XMIT 

. POSITION 

NEG BIAS 4-1 

1/212AU7 
01 IOK 150K PHASE SPLITTER 

200PFi 
.001 T i1 

elm E 
_ .001 

2202 

200 PF 

IST IFT 

u 

001 

.01 

220K I00K 
.I.10 

350V 

OK - 

3.9 K 
12 
T 

120K 

120K 

.01 
rl 

IOOK 

5K 150K 

10K 

47K 

1.01 

B+ r150V 

4702 

Fig. 3 -Mark Products Sidewinder SSB -27 uses beam- switching tube as balanced 
modulator to produce DSB. One sideband is then attenuated, making SSB. 
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7.5 MC UPPER 
SIDEBAND 

FROM I ?AMPL l 
100 PF 

TO 9 (65E6) 
RCVR MIXER 

V6-b 
1/26EA8 
CHAN 
OSC I9MC 19.5MC 

USB 

12BE6 
XMIT MIXER 
V5 

100PF 

LSB 
34.5MC 

IK 

I/26EA8 
MIXER 

I9 MC 
VI6-o I00PF 

82PF = 15PF 27PF 

wanted sideband is suppressed (in the 
receiver) a minimum of 40 db and ad- 
jacent channels (10 kc removed) are at 
least 60 db down. 

The frequency generator, filter cir- 
cuit and some of the i.f. amplifiers are 
common to the receiver and transmit- 
ter circuits. The "heart" of the trans- 
ceiver is a 7.5 -mc Butler crystal oscil- 
lator. It is the carrier generator for the 
transmitter. The receiver uses it as a 
source of one of the signals used to 
heterodyne the incoming signal down to 
the i.f. and for carrier reinsertion in the 
product detector. 

Another balanced modulator 
Fig. 3 shows the carrier oscilla- 

tor, the beam -deflection type balanced 
modulator and the transmitter audio 
circuits. The 7.5 -mc signal (carrier) 
goes to the control grid of the 6JH8 
and push -pull audio goes to the deflec- 
tion plates. The carrier is balanced out. 
The 7.5 -mc double -sideband sup- 
pressed- carrier i.f. signal is fed through 
a cathode follower to a four -section 
crystal lattice filter that removes the 
lower sideband. 

Following one stage of 7.5 -mc i.f. 
amplification, the upper -sideband sig- 
nal is fed to grid 3 of a 12BE6 mixer 
(V5 in Fig. 4). Grid 1 is fed an injec- 
tion signal from the channel oscillator 

u V8 

V6 

RF 
AMPL 
(27MC ) 

V9 

27MC RCVR 
MIXER 

CHANNEL 
OSC 
(19.5 MC) 

V3-a 

7.5MC 

19.5MC) 34.5114C 

19.5MC 

USB LSB 

V16-a 
MIXER 

A 

I5 MC 

CATH FOLL 
a 
3KC SSB 
XTAL FILTER 

27I4C SSB SIG 

TO DRIVER 

Fig. 4 -How 7.5 -mc SSB sig- 
nal is heterodyned up to 27- 
mc region for final amplifi- 
cation and transmission in 
Sidewinder SSB -27. 

HMO II' II . 
33K 

68PF IK .01,! 
OOK 

V17 7.5MC 
12BA6 
DOUBLER 

that determines which channel the set 
operates on. The channel oscillator uses 
a Butler circuit with five selectable crys- 
tals centered around 19.5 mc. 

Sideband selection 
When operating on upper sideband 

(USB), the 19.5 -mc injection voltage 
and the 7.5 -mc upper -sideband i.f. sig- 
nal add to produce a 27 -mc upper -side- 
band signal on the desired channel. 

On lower sideband (LSB), a 34.5 - 
mc injection frequency is used. This 
is generated by doubling the 7.5 -mc 
output of the carrier oscillator and add- 
ing it to the 19.5 -mc output of the 
channel oscillator. The 7.5 -mc upper - 
sideband i.f. signal subtracted from 
34.5 mc (in mixer V5) yields the 27- 
mc lower -sideband signal. 

The 27 -mc upper- or lower -side- 
band output of V5 is fed to a power am- 
plifier circuit consisting of two 6BQ5 
linear amplifiers in the driver and out- 
put circuits. 

The receiver 
A block diagram of the receiver is 

in Fig. 5. The incoming signal is ampli- 
fied in V8, a 6CB6, and fed to grid 3 of 
V9, a 6BE6 mixer. Here it mixes with 
a 19.5- or 34.5 -mc injection frequency 
to produce the 7.5 -mc i.f. (The injec- 
tion frequency used depends on wheth- 

-, 2-STAGE 
7.5 MC 
IF AMPL 

AVC 
RECT 

VII 

7.5 MC PRODUCT 

SSB DET 

7.5 MC 
CARRIER 
REINSERTION 

VI 

CARRIER 
OSC 
(7.5 MC) 
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ZSMC, 
DOUBLER 

r 
AUD o 
a 
SQUELCH 

Fig. 5 -Block diagram of Sidewinder 
SSB -27 receiver functions. 

The 6JH8 is a double -plate sheet - 
beam deflection tube designed for 
color-demodulator and burst -gate 
circuits in color TV sets. It has also 
been used in FM- stereo demulti- 
plexers and, as here, in single -side- 
band transmitters. Its electrode struc- 
ture consists of a cathode, three grids, 
two plates and two deflection plates 
or deflectors. 

The total plate current is deter- 
mined by the voltages on grids l and 
3 -the control and accelerator grids, 
respectively. The deflection plates act 
very much like those in an electro- 
statically deflected CR tube. When the 
voltages on the deflectors are equal, 
the cathode current divides equally 
between the two plates. 

In balanced modulator service, 
the rf signal is fed to the control grid 
and push -pull audio is fed to the de- 
flectors. If the carrier is applied with 
no audio on the deflectors, the plate 
currents are equal and in phase and 
the carrier cancels out in the plate 
circuit. When modulation is applied, 
the circuit is unbalanced and side- 
band voltages are developed across 
the tuned output circuit. 

er the mode switch is set for USB or 
LSB. The 19.5- and 34.5 -mc signals are 
generated in the frequency -control cir- 
cuits, Fig. 4, common to the receiver 
and transmitter.) 

The 7.5 -mc output of V9 goes 
through the cathode follower and crys- 
tal sideband filter to a two -stage 7.5- 
mc i.f. amplifier. The cathode follower, 
crystal filter and first i.f. amplifier are 
common to the receiver and transmit- 
ter. 

The amplified i.f. signal goes to de- 
tector V11, and the avc rectifier. The 
audio signal is recovered by beating the 
7.5 -mc i.f. sideband signal with the 7.5- 
mc CW signal from the carrier oscilla- 
tor. The audio goes through a squelch 
diode to the of amplifiers. The avc rec- 
tifier controls the gain of rf amplifier 
V8, mixer V9 and the second 7.5 -mc 
i.f. amplifier. 

The carrier and channel oscilla- 
tors in two SSB -27's in a CB system 
must be within 70 cycles or less of each 
other for best readability and crisp, 
natural reproduction. Otherwise, the 
voice will be either nasal or bassy. The 
VOICE LOCK control (a small trimmer 
capacitor in series with the 7.5 -mc crys- 
tal) of the station called should be set 
for the most natural voice. Both units 
are then on exactly the same frequency 
and are held there by the thermostati- 
cally controlled crystal oven. END 
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NOW 
convergence and color adjustments 
are easier, faster, more accurate! 

NEW B&I{ MODEL 1240 

LOW PRICED PORTABLE 

CO' OR GENERATOR 
with crystal- controlled keyed rainbow color display! 

Thinnest Horizontal Lines! Smallest Visible Dots! 
(Just one raster scanning line thick) 

Simplifies In -Home (or Shop) 
Color TV Set -Up and Servicing 

only 

$13495 
You're the color TV expert when you use the "1240." 
You have the advantage of B &K quality -with features 
not available before at such surprisingly low cost. 

Provides crystal -controlled keyed rainbow color dis- 
play on TV screen to test color sync circuits, range of hue 
control, and align color demodulators. Shows ability of 
TV receiver to display color values. 

Provides dot pattern, crosshatch, horizontal and ver- 
tical lines. Highly stable crystal -controlled count circuit 
with small -step count assures greater reliability and sta- 
bility of color, dots, and lines. All horizontal lines and 

dots are just one raster scanning line thick. Lines begin 
off -screen and end off- screen, with no break in line. 
Dot brightness is adjustable with easily accessible 
control. Chroma Level Control simplifies color sync 
trouble- shooting. 

Operates on channels 3, 4, and a w'th- 
out removing cabinet. No conn. . is 
needed. Power transformer operat . an ine isolated to 
prevent shock hazards. Operates reliably on 105 -125 
VAC, 60 cps. (Color Gun Killer is available as optional 
accessory.) Extreme lightness and portability (9 lbs.) 
make it ideal for in -home servicing. 

See it at your B &K Distributor 
or Write for Bulletin 124-E 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 
1801W.BELLE PLAINE AVE. CHICAGO, ILL. 60613 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A. 
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Color -TV king is profitable 
GET THE MOST OUT OF IT WITH COLOR -TV TEST INSTRUMENTS FROM RCA - 

PIONEER OF COLOR TV 

Making last- minute convergence adjustments on a color -TV receiver with an RCA WR -64A Color- Bar /Dot /Crosshatch Generator. 

(A) RCA WR -64A COLOR -BAR/ 
DOT /CROSSHATCH 
GENERATOR 

Low -cost, lightweight, portable 
instrument that provides all es- 
sential Color -TV test patterns: 

Color -bar pattern: ten bars of 
color for chec - and 
matrixing, an re- 
quenc an. 

Cros . 
lines for adjusti . nd 
horizontal linearity, static and 
dynamic convergence, raster 
size, and overscan. 

Dot pattern: small dots to fa- 
cilitate accurate color con- 
vergence. 

$189.50* with output cables 
(B) RCA WR -70A RF /VF /IF 

MARKER ADDER 
For use with a marker generator 
and a sweep generator. Used for 
RF, IF, and VF sweep alignment 
in color and B &W TV receivers. 

Choice of four different marker 
shapes 

Provides very high -Q markers 
of high amplitude and narrow 
bandwidth 

$74.50* complete with cables 

(C) RCA WO -91A 5 -INCH 
OSCILLOSCOPE 

A wideband scope for checking 
colorburst signals and general 
troubleshooting. 

Dual bandwidth: 4.5 Mc at 
0.053 volt rms /in. sensitivity; 
1.5 Mc at 0.018 volt rms /in. 
sensitivity. 

Continuously adjustable sweep 
frequency range: 10 cps to 
100 Kc 
$249.50* including direct /low 
capacitance probe and cable, 
ground cable, and insulated clip. 

(D) RCA WR-69A TELEVISION 
FM SWEEP GENERATOR 

For visual alignment and trouble- 
shooting of color and B &W TV 
receivers, and FM receivers. 

IF /Video output frequency 
continuously tunable from 50 
Kc to 50 Mc. 

Sweep- frequency bandwidth 
continuously adjustable from 50 
Kc to 20 Mc on IF /Viideo and 
FM: 12 Mc on TV channels 
$295.00* including all necessary 
cables 

(E) RCA WR -99A CRYSTAL - 
CALIBRATED MARKER 
GENERATOR 

Supplies a fundamental frequen- 
cy RF carrier of crystal accu- 
racy for aligning and trouble- 
shooting color and B &W TV re- 
ceivers, FM receivers. 

Most -used IF and RF frequen- 
cies indicated on the dial scale 

Sound and picture carrier 
markers available simultane- 
ously 
$256.50* complete with output 
cable and phone tip. 

(F) RCA WT -115A COLOR 
PICTURE TUBE TESTER 

Designed specifically to test 
color -TV picture tubes, either in 
or out of the set. Tests each gun 
for emission quality, inter -elec- 
trode leakage and shorts. 

Large sensitive meter with sep- 
arate 3 -color scales 

Provision for accurate adjust- 

New RCA Color Pict -O -Guide is now avail- 
able through Authorized RCA Electron 
Tube Distributors. 

ment of cut -off point for each 
gun 
$89.50* with cable, carrying case 
and socket assembly 
See them all at your Authorized 
RCA Test Equipment Distributor. 

"Optional Distributor Resale Price 
All prices are subject to change without 
notice. Prices may be higher in Alaska. 
Hawaii and the West. 

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

' The Most Trusted Name in Electronics 
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by Jack Darr' 
Service Editor 

° ervice clinic 
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 -ad- 
dressed envelope. Write: Service Edi- 
tor, Radio -Electronics, 154 West 14th 
Street, New York 10011. 

The color TV signal 
LET'S CLEAR UP A FEW THINGS ABOUT 

the color TV signal, in short words. 
What's a "color subcarrier," and why 
"3.58 mc"? How is it transmitted? 

A black- and -white TV signal is an 
AM picture signal and an FM sound 
signal, on the TV station carrier (Fig. 
1). If this is channel 2, the carrier fre- 
quencies would be as shown -sound 
4.5 mc higher than the picture. Actu- 
ally, the sound could just as well be 4.5 
mc below the picture. It is, when we 
get to the receiver's i.f. stages! 

PICTURE CARRIER SOUND CARRIER 
(AM) 55.25MC (FM) 59.75MC 

Ii25MCzi 4.5MC 

6 MC 

4MC 

Fig. 1- Black- and -white TV signal on chan- 
nel 2. 

A color signal begins as three AM 
signals (from the cameras). These are 
combined in the familiar 30% red, 59% 
green and 11% blue ratio to make the 
brightness signal (100% ). Now we've 
got to get this onto the carrier without 
interfering with what's already there. 
So we modulate it onto a subcarrier to 
make it a higher frequency. Also, since 
we've already used up AM and FM, 
we use phase modulation (PM). The 
color information is converted into PM 
values of the sidebands of a 3.58 -mc 
carrier. To save postage (and interfer- 
ence!), we take out (suppress) the 3.58 - 
mc carrier and send only the sidebands. 

JANUARY, 1965 

We send two signals, not three. To 
keep them from mixing, we leave one 

SOUND CARRIER 
(FM) 59.75MC 

COLOR CARRIER 
(PM) 58.83MC 

PICTURE CARRIER 
(AM) 55.25MC 

1.25MC 3.58MC 

4.5MC 

I i 
6MC 

.25 MC 

Fig. 2 -Same TV carriers with color sub - 
carrier added -or at least where the color 
subcarrier would be if it were transmitted. 
Actually only the sidebands go along. 

In -phase with the carrier (I) and throw 
one 90° out of phase with it, or in 
"Quadrature" (Q). (This is the "ideal" 
approach; in modern sets the signals - 
always at right angles to each other - 
may not be exactly in line with and at 
90° to the carrier. So we read about R - Y and B - Y, or X and Z, instead of 
I and Q signals.) These are the upper 
and lower sidebands, centered around 
where the carrier would have been. Now 
our TV channel looks like Fig. 2, still 
on channel 2. The picture carrier is still 
the reference point, with the color side- 
bands 3.58 mc above it and the sound 
4.5 mc above it. This whole mess is now 
pumped up the transmission line and 
sprayed over the countryside. 

Why 3.58 mc? Well, we're adding 
a lot of extra stuff to the already crowd- 
ed TV channel. Engineers discovered 
that the energy wasn't evenly distributed 
over the whole channel, but concentrat- 
ed in small bunches. So they picked a 
color subcarrier that is an odd harmonic 
of the horizontal scanning frequency. 
This makes the color signals fall into 
holes between the bunches. On black - 
and -white receivers, the color signals 
cancel out on alternate scans of the 
raster, and all we see is the video or 
brightness signal. The result is compati- 
ble color -it can be viewed directly as 
black -and -white. 

When we get to the TV receiver, all 
this is amplified, converted to an i.f., 
amplified again and fed to the video de- 

continued on page 66 

TUNER REPAIRS 
Includes ALL parts (except tubes)... 
ALL labor on ALL makes for com- 

plete overhaul. 

$95O 

FAST, 24 -HOUR SERVICE 

with FULL YEAR WARRANTY 

Sarkes Tarzian, Inc., largest manufacturer of 
TV and FM tuners, maintains two completely - 
equipped Service Centers, offering fast, de- 
pendable tuner repair service. Tarzian -made 
tuners received one day will be repaired and 

shipped out the next. More time may be re- 

quired on other makes. Every channel checked 
and realigned per manufacturer's specs. Tar- 
zian offers full, 12 -month guarantee against de- 

fective workmanship and parts failure due to 
normal usage. Cost, including all labor and 

parts (except tubes), is only $9.50 and $15 for 
UV combinations. No additional costs. No 

hidden charges. You pay shipping. Replace - 
ments at low cost are available on tuners beyond 
practical repair. 

Always send TV make, chassis and Model 

number with faulty tuner. Check with your local 

distributor for Sarkes Tarzian replacement 
, tuners, parts, or repair service. Or, use the 

address nearest you for fast factory repair 
service. 

SARKES TARZIAN, INC. 
TUNER SERVICE DIVISION 

Dept. 200 
537 South Walnut St., 
Bloomington, Indiana 

l'Tel: 332 -6055 

Dept. 200 
10654 Magnolia Blvd., 
North Hollywood, Calif. 
Tel:769 -2720 

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, 

AIR TRIMMERS, FM RADIOS, AM -FM RADIOS, 

AUDIO TAPE and BROADCAST EQUIPMENT 
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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 

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 Iike 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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LEAR N 

ELECTRONICS 
AT HOME 

PREPARE NOW FOR 
AUTOMATION 
JOB SECURITY 
HIGHER PAY 

GET AN FCC LICENSE 

. . OR YOUR MONEY BACK! 

MAIL CARD NOW! 

SEND FOR 3 
v o 

BOOKS ON 
ELECTRONICS 

FILL OUT POSTAGE -FREE CARD, 
DETACH AND MAIL TODAY! 

CLEVELAND INSTITUTE OF ELECTRONICS 

Please send FREE Career Information 
prepared to help me get ahead in 

Electronics. No obligation. 
CHECK AREA OF MOST INTEREST 

Ej Electronics Technology 

First Class FCC License 

Broadcast Engineering 

Electronic Communications 

Industrial Electronics 

Advanced Engineering 

RE99 

Your Occupation 
(Print Clearly) 

Name Age 

Address County 

City State Zip 

Accredited Member National Home Study Council 
Approved for Veteran's Training under Korean GI Bill 
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THERE ARE GOOD JOBS 
FOR MEN IN . . . 

COMMUNICATIONS 

ELECTRONICS 

GUIDED MISSILES 

MOBILE RADIO 

TELEVISION 

FIND OUT HOW 
YOU CAN MOVE UP 

in ELECTRONICS 

r 

MAIL 
THIS 
CARD 
TODAY 
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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 
JANUARY, 1965 

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! 

CIE's "AUTO- PROGRAMMED" method helps you 

learn faster and better 
Cleveland Institute uses the new programmed learning 
approach. This "Auto- Programmed" method presents 
facts and concepts in small, easy -to- understand bits . . . 

reinforces 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. 

Free nationwide job placement service ... for 
life, for every CIE graduate 
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 -99, 1776 E. 17th St., Cleveland 14, Ohio 
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SERVICE CLINIC continued 

tector. There, after detection (or de- 
modulation), we find the picture signal 
as AM, and the 4.5 -mc sound i.f. signal, 
which appears for the first time (it's a 
beat between the picture and sound 
carriers) . Also, we recover the color 
signals, as a group of frequencies cen- 
tering around 3.58 mc. These go to an 
amplifier stage tuned to accept only 
these frequencies, the sidebands of the 
original color carrier. That is where we 
get the name bandpass amplifier. 

We left the color carrier behind at 
the transmitter, but we tore off little 

samples or "bursts" and sent them, sit- 
ting on the back porch of the horizontal 
sync pulses. Now we take these sam- 
ples, use them to synchronize the re- 
ceiver's crystal oscillator at 3.58 mc, 
and we have our color carrier back 
again, in phase with the one at the 
station. 

We sent only two of the three color 
signals. But we have the whole, or sum, 
in the brightness signal, which is 30% 
red, 59% green and 11% blue (= one) . 

Since we have two of these fractions, 
we can add them, then subtract the re- 
sult from the "whole ", and we have the 
missing signal! Sounds complex, but it 

A NEW CONCEPT IN COLOR TV 

PROFITABLE COLOR TV SERVICE 

ANALYZING PUTS YOU IN THE 

PICTURE AT A VERY LOW COST 

t 
Model 900 

COLOR TV 
ANALYZER I 

Color TV set sales are booming 
all over the country! To help 
progressive servicemer get 
their share of the color service 
business Mercury has 
developed a highly efficient 
instrument based on an 
ingenious new engineering 
concept in color TV analyzing. 
The Model 900 Color TV 
Analyzer enables you to 
tackle color TV servicing 
in the home and in the 
shop with ease and confidence 
at a minimum cost. 

v 

Checks color, video and pic- 
ture tube circuits 
Checks the overall perform- 
ance of color TV sets 
Provides for fast purity, 
convergence and gray scale 
tracking adjustments 

COLOR TV 

ANA(Y1fR 

FEATURES 
Makes all tests dynamically 
while color set is in opera- 
tion 

I/ Exclusive circuit eliminates 
need of range switches. Just 
set element selector and 
meter is automatically on 
right range 

t/ Connects as easily as a pic- 
ture tube brightener... no 
need to get under TV chassis 

t/ Safety feature ...circuit al- 
lows safe measurement up 
to 7000 volts on focus grid 

See your electronics parts 
distributor or write for 
complete Mercury catalog 

a4495 Slightly higher 
in the West 

MAKE ANY ONE OF THESE TESTS IN MINUTES 

TEST each control grid voltage ... indicates shorts 
or gas in each color gun TEST each color gun 
screen voltage and screen current... indicates 
trouble in power supply or boost circuits TEST 
focus voltage... indicates high voltage or horizon- 
tal deflection circuit trouble TEST each cathode 
voltage... indicates circuit trouble TEST each 
control grid emission current... indicates shorts 
or gas in each color gun TEST each color gun 
cathode emission...indicates dynamic quality of 
each color gun. 
The Model 900 enables you to cut -out color guns 
in any combination and adjust for proper PURITY 
-CONVERGENCE -and GRAY SCALE TRACKING. 

ELECTRONICS CORPORATION 
man a orar: o qua s 

111 Roosevelt Avenue, Mineola, ew _ 

or 

00 

isn't. Look at the color amplifier circuits 
of the CTC16. Three triodes, with their 
cathodes tied together, have separate 
inputs to the grids, while the plates go 
to their individual guns in the color 
CRT. 

These tubes do the "matrixing ", 
which simply means "adding and sub- 
tracting," and the result is the same 
three color signals we started out with 
back at the transmitter! 

No matter what we do to this sig- 
nal along the way -change its frequen- 
cy, etc. -we'll still wind up with the 
same results when we get to the receiv- 
er, as long as we don't change the sig- 
nal's relationship to the picture carrier, 
and we can't do that. 

Displaced picture elements 
A Sparton 5301 produces a perfect 

picture at low contrast levels. When the 
contrast is advanced, the bright ele- 
ments of the picture are displaced down- 
ward about Vs inch from the rest of the 
lines. Some of the video signal seems to 
be getting into the vertical sawtooth. 
The set was not in use for the past cou- 
ple of years -M. 1. S., New York, N. Y. 

From the description and also from 
the fact that the set was idle for over 2 
years, I'd say the most likely place to 
look would be around some of the elec- 
trolytics. During an idle period of that 
length, one of them may have dried out, 
and is now allowing video peaks (which 
would correspond to bright elements in 
the picture) to leak into the horizontal 
deflection scanning lines. Notice the 
similarity between this symptom and a 
case of true yoke ringing -the tell -tale 
symptom of yoke ringing is always a 
vertical deflection of the scanning lines. 

Without a scope, your best bet 
would be to bridge the electrolytic ca- 
pacitors, one at a time, with a new unit 
of about the same capacitance (and 
voltage rating). If you can get up early 
enough to use a test pattern, this would 
make it somewhat easier. However, 
when you find the bad one, it will prob- 
ably be obvious enough. Use an ac volt- 
meter or scope to check the B -plus lines 
for excessive ripple. (Use the meter 
with a blocking capacitor.) Check all 
suspected lines and if you find one with 
what could be too much ripple, take 
the antenna off and measure again. If 
the ripple drops quite a bit, you're home 
free. Also, leaving the meter connected, 
bridge the capacitor and see if the ripple 
goes away down, as it should. 

Conversion to German TV standards 
l'm stationed in West Germany. A 

lot of us have old US TV sets; they'll 
pick up the picture on the German TV 
networks, but no sound. Can they be 
converted ? -A. N., APO, New York 

continued on page 70 
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New COLOR BRIGHT 85 picture tube brings more natural color to television and increases monochrome brightness 43 %* 

The startling news in the television in- 
dustry is Sylvania's new picture tube, 
and its new, truer red phosphor. 

EUROPIUM RED, developed at 
GT &E Laboratories, is the brightest 
red known to the industry. And, to 
match it, now the full brightness of 
blue and green is used. The result is 
a color picture tube that gives the en- 
tire television industry a boost. 

NEW CAPABILITIES IN: ELECTRONIC 

Because the COLOR BRIGHT 85 tube 
is really bright, dealers can demon- 
strate color TV effectively in normally 
lighted showrooms. As the set's bright- 
ness is adjusted, the colors remain 
true -not shifting to unnatural tones 
in the highlights of the picture. 

Another thing, black and white per- 
formance is far better than you've 
ever seen before in a color tube. Be- 

sides the increased brightness, there's 
improved contrast in a sharp, vivid 
picture. 

The new, exciting COLOR BRIGHT 
85 picture tube is a product plus from 
Sylvania for the entire color television 
industry, and particularly for dealers. 
In color, as in black and white, you 
know it's good business to handle the 
Sylvania line. 

SYLVA\TI. 
SUBSIC,AF, OF 

GENERALTELEPHONE & ELECTRONICS GTE 
TUBES SEMICONDUCTORS MICROWAVE DEVICES SPECIAL COMPONENTS DISPLAY DEVICES 

'Tests show the COLOR BRIGHT 85 tube is 43% brighter, on the overage, than stondord color picture tubes. 
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RCA TV Alignment Probes 
Bandpass analysis should be part of your regular service 
technique - pinpoint faulty circuits accurately and rapidly 
with these five alignment aids: 

Video Detector Test Block -8B105 
IF Test Block -8B106 
Sound Detector Test Block -8B107 
Mixer Grid Matching Pad -8B108 
Tuner IF Input Head -8B109 

For all RCA TV receivers and most other makes of color 
TV receivers. 

RCA 
Deflection 
Cables 
Extends yoke cable 
when any RCA 
Victor color chassis 
is removed from 
cabinet for servicing. 

RCA 
High Voltage 
Extension 
Cables 
Extends kinescope 
high voltage lead 
when 212 Series 
color chassis is 
removed. 13A100. 

RCA 
Degaussing 
Coil 
Demagnetizes color 
kinescope and 
chassis. Available 
with or without 
momentary switch. 
Includes 110V power 
cord and plug. 205W1; 
205W2 (with switch). 

PROFIT WITH RCA COLOR 
PARTS AND ACCESSORIES 
make your servicing faster, easier, more accurate 

r= .. - __ 

.'_" 
E y 

--' 
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RCA Color Parts Rack 
Complete, self- contained space- saving service 
center. Contains 119 essential parts and 
accessories for servicing CTC -10, 11, 12, 15 and 16 
chassis. Can be mounted on wall or service 
workbench. 11A1014. 

See the complete line of RCA accessories, 
equipment and replacement parts at your 
RCA Parts and Accessories Distributor. 

The Most Trusted Name in Electronics 

RADIO -ELECTRONICS 
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It used to take 2 men to pull 

a color TV set into the shop... BUT NO MORE 

RCA 
R 

COLOR TV 
TEST JIG 

Cuts your manhours on Color -TV home service calls 

Here is a real "must" for anyone servicing or plan- 
ning to service color TV sets. 

No longer must you send two men to a customer's 
home to pull in his entire color set. Now, one man 
can simply remove the chassis and bring it back to 
your shop for testing, troubleshooting and alignment 
in your RCA Color TV Test Jig. 

Look at some of the extra advantages built into 
this money- saving unit: 

Minimizes costly damage claims. Pulling chassis 
eliminates possibility of scratching or damaging a 
customer's cabinet when transporting it tb and 
from his home. 

Saves time. Eliminates need to reconverge a 
customer's set when chassis is returned. Convergence 
control panel on Test Jig provides static and 

JANUARY, 1965 

dynamic convergence. 

Versatile. Can be used with all RCA color chassis. 

Safe. Supplied with factory -installed safety glass 
and kine mask. 

Complete components kit, supplied with unit, 
provides all necessary service components and in- 
structions for installing RCA Color Picture Tube. 

Professional appearance. Finish matches that of 
your other RCA test instruments. 

The RCA Color TV Test Jig is available through 
your Authorized RCA Parts and Accessories Dis- 
tributor. See him this week to find out how this 
versatile instrument can help you capitalize on the 
growing Color TV servicing market. 

RCA PARTS AND ACCESSORIES, DEPTFORD, N.J. 

The Most Trusted Name in Electronics 
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Announcing ...'THE PRISM'. .. Brach's all new 

COLOR 
Indoor Antenna 

THE FIRST AND ONLY 

RABBIT EAR DESIGNED 

FOR COLOR TELEVISION 

300 Ohm Folded Dipole 
Perfect match and maxi- 
mum transfer of signal 
Eliminates "color shift" 
and cancellation of "col- 
or burst" caused by 
standing waves on 
lead -in Smartly 
styled to fit any 
home decor. Avail- 
able in chrome or 
simulated gold. 

PATENT PROTECTED 

MANUFACTURING CORP. 
Division of General Bronze Corp. 

200 CENTRAL AVENUE 
NEWARK, NEW JERSEY 07103 
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Should be possible. The West Ger- 
man TV broadcast system uses the CCIR 
system, which is near enough to our 
channel frequencies so that you're get- 
ting the pictures. However, their sound 
is 5.5 me away from the picture! Sets 
built to US standards have 4.5 -mc sepa- 
ration and won't get the sound properly. 

In some cases, your present sound 
i.f. stages might be retunable. However, 
I don't think so. Get a set of European 
sound i.f. and discriminator or ratio de- 
tector transformers and install them in- 
stead. This ought to be a fairly simple 
conversion. You'll have to get the trans- 
formers there; I can't find a suitable 
transformer listed in any of our catalogs. 
We just don't use 5.5 -mc transformers 
for anything! 

The table shows the differences be- 
tween the US and CCIR standards. Note 
the difference in total lines: this makes 
the horizontal sweep different, too, of 
course, but most sets will adjust to it by 
changing the horizontal oscillator set- 
ting. 

US CCIR 
Video bandwidth 4 me 5 me 
Channel width 6 me 7 me 
Sound- to -pix spacing 4.5 me 5.5 me 
Line freq. (horizontal) 15.750 kc 15.625 kc 
Frame freq. (vertical) 60 cycles 50 cycles 
Video modulation 

polarity negative negative 
Sound modulation FM FM 
Deviation of sound 

carrier ±25 kc ±50 kc 

Remote control in Philco H -4251R 
I have a remote -control Philco TV; 

the remote is wired in. It won't work in 
REMOTE position, although it's OK in 
MANUAL. -W.W., Pasadena, Calif. 

Someone has modified this set. The 
original remote is an ultrasonic type! 
Check the remote -control wiring; serv- 
ice data are in Sams 479 -1, including 
the RC -50 remote. Your onoff switch 
must be on for the remote to work. The 
ac line circuit goes through a bistable 
relay in the RC -50 chassis (Fig. 3). 

TO RC -50 REMOTE CHASSIS 
MANUAL-REMOTE 

-REMOTE 
r- - -- 

v212BH7 

CHECK CABLES, PLUGS d SOCKETS 

Fig. 3- Remote -chassis relay must be closed 
before set can work in REMOTE position. 
Also, on -off switch of set must be closed 
before remote unit can work! 

Check the 12BH7 in the remote 
chassis, and the connections to the re- 
lay. Also clean the relay contacts. END 
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"Until just recently, I have 
been somewhat skeptical about 
low priced transistor amplifiers. 
However, after testing and listening 
to the Heath AA -22, I feel it is time 
to revise my opinion. This remarkable 
amplifier can easily hold its own 
against any amplifier - tube or transistor 
anywhere near its price range." 

JULIAN D. HIRSCH, Hi Fi /Stereo Review, Nov. '64 

Heathkit® 40 -Watt Transistor Stereo Amplifier $9995! 
Mr. Hirsch Went On To Say: "It is the 
embodiment of the so- called 'transistor sound' - clean, sharply defined and transparent. 
It has the unstrained effortless quality that 
is sometimes found in very powerful tube 
amplifiers, or in certain expensive transistor 
amplifiers." "The AA -22 is almost unique 
among amplifiers at or near its price, since 
it delivers more than its rated power over the 
entire range from 20 to 20,000 cps" ... 
"The power response curve of this amplifier 
is one of the flattest 1 have ever measured" . . . 

"Its R1AA phono equalization was one of the 
most precise I have ever measured" . "Itl- 
termodulation distortion was about 0.5% up 
to 10 watts, and only 1% at 38 watts per 
channel, with both channels driven" ..."The 
hum and noise of the amplifier were inaudible" 
... "Hi Fi /Stereo Review's kit builder reports 
that the AA -22 kit was above average in "build - 
ability" . "In testing the AA -22, 1 most 
appreciated not having to handle it with kid 

r 

L 

gloves. 1 operated it at full power for long 
periods, and frequently overdrove it merci- 
lessly, without damage to the transistors, and 
with no change in its performance measure- 
ments" "Otte of the best things about 
the Heath AA -22 is its price, $99.95 in kit 
form, complete with cabinet." 

Let's Look Closer! The AA -22 provides 40 
watts continuous, 66 watts IHF music power 
at +1 db from 15 to 30,000 cps. Features 5 

stereo inputs to handle mag. phono, stereo - 
mono tuners, tape recorders, & 2 auxiliary 
sources. There are 4, 8 & 16 ohm speaker 
outputs plus tape recorder outputs; a 5- 
position selector switch; 3 position mode 
switch; dual- tandem control; bass & treble 
controls. 

Get Full Details Free! Simply use coupon 
below. Or better yet, order both the AA -22 
Amplifier & its matching AJ -33 tuner now! 
Kit AA -22, Amplifier, 23 lbs. $99.95 

"WILL GET ANY STATION THAT 
CAN POSSIBLY BE PULLED IN" 

Matching AM /FM /FM Stereo Tuner 
The above quote comes from July '64 issue of 
Radio -Electronics. 
The matching AJ -33 tuner features a built -in 
stereo demodulator; AGC for steady volume; 
AFC for drift -free reception; stereo indicator 
light; stereo phase control for maximum separ- 
ation, minimum distortion; filtered stereo out- 
puts; tuning meter; flywheel tuning; voltage 
regulated power supply; illuminated slide -rule 
dial; and pre- built, prealigned FM "front - 
end.' tuner and AM -FM I.F. circuit board 
for fast, easy assembly. 
Kit AJ -33A, Tuner, 17 lbs 599.95 

HEATHKiT 1965 

JANUARY, 1965 

FREE 1965 CATALOG! 
See these and over 250 other 
exciting Heathkits available in 

easy -to -build kit form. Save 50% 
or more by doing the easy as- 
sembly yourself! Send for your 
free catalog today! 

HEATH COMPANY, Dept. 20 -1 
Benton Harbor, Michigan 49023 
In Canada: Daystrom, Ltd., Cooksville, Ontario 

O Enclosed is i , plus shipping. Please send Kit(s) 

O Please send Free 1965 Heothkit Catalog. 

Name 

Address 

City State Zip 
Prices 8 specifications subject to change without notice. HF -179 

(Please Print) 

J 
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You've got to SEE it to BELIEVE it! 

ry transfer 

MARKING KITS for 
ELECTRONIC EQUIPMENT 

"Instant Lettering" marking kits bring you all the 
necessary elements for completely marking elec- 
tronic equipment. drawings, prototypes, schematics, 
etc. in a fast new easy-to-use form. 

Words, letters, numerals. switch patterns, arcs, 
etc. are printed on a special transparent carrier film. 
Rubbing over one of these elements with a ballpoint 
pen releases it from the carrier film and adheres it 
to your working surface. 

"Instant Lettering" words and patterns transfer 
to almost any surface including glass, plastic, film 
and even crackle finished metal. Now you can quickly 
mark all panels, even especially calibrated two -color 
meter dials. tap switches, panel nomenclatures, 
pilot light jewels, subassemblies, circuit boards, 
etc. Reproduction quality "Instant Lettering" trans- 
fers are clean and sharp, leave no background haze 
or film, make prototypes look like finished produc- 
tion equipment and give all equipment and drawings 
a professional look. 

Titles For Electronic Equipment 
This set contains hundreds of preprinted titles re 
searched to give you up to 95% of all electronic 
marking. For labeling, marking, titling all electronic 
control panels, drawings, prototypes, etc. 
No. 958 -Black ;4.95 No. 959 -White $4.95 

Terminal & Chassis Marking Kit 
Contains all the necessary letters, letter combinations 
and numerals for marking chassis, printed circuit and 
terminal boards, rotating components, etc. 
No. 966 -Black $4.95 No. 967 -White $4.95 

Meter & Dial Marking Kit 
Arcs, dial patterns, lines, wedges, graduation lines, 
switch symbols, alphabets and numerals in black, white 
and red for marking standard and special rotary tap 
switches, potentiometers and prototypes and especially 
calibrated meter dials. Colcrs provide contrast on 
Scales and Switches simplifying usage of complex 
instruments. 

No. 968 -Meter 8 Dial Marking Kit $4.95 

WRITE FOR FREE SAMPLE AND COMPLETE DETAILS 

THE DIII K 

Dept. 613 

CORPORATION 
63 71st STREET GUTTENBERG, NEW JERSEY 
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HELICOPTER 

ELECTRIC 
MOTOR 

RECTIFYING 
ANTENNA 

/, 

FOCUSING 
ANTENNA 

Tl 

Amplitron oscillator con- 
verts 60 -cycle ac to micro- 
waves around 3,000 mc. 
Horn -and -dish antenna 
beams them to craft, which 
intercepts them in a net- 
work of silicon point -con- 
tact diodes. The diodes rec- 
tify microwaves, producing 
dc to turn rotor motor. 

At Last -Wireless 
Power Transmission 

10 -CM MICROWAVES HOLD FUEL -LESS, CONTROL -LESS 
MODEL HELICOPTER 50 FEET ABOVE THE GROUND 

By PETER E. SUTHEIM 
ASSOCIATE EDITOR 

A HELICOPTER WITH A 6 -FOOT ROTOR, 
powered only by microwave energy 
beamed from the ground, climbed 50 
feet into the air in the first public dem- 
onstration of microwave motive power. 

The showing, held at the Raytheon 
Co.'s Spencer Laboratory in Burlington, 
Mass., was called a "progress report" to 
visiting officials from the US Air Force's 
Rome Air Development Center in 
Rome, N.Y., which had commissioned 
Raytheon to develop the device. 

Five kilowatts of microwave en- 
ergy in the 10-cm wavelength region 
(about 3,000 mc) was beamed vertically 
upward from a parabolic dish antenna 
on the ground, and intercepted by the 
helicopter. The body of the copter is a 
grid of thousands of tiny rectifying di- 
odes, looking like a glass- beaded blan- 
ket, which intercepts the microwaves 
and rectifies them directly to power a 
1/5 -hp dc motor. The motor drives the 
twin -blade rotor through gears. 

In the Spencer Labs demonstra- 
tion, the helicopter was tethered to ver- 

tical guy wires to keep it centered 
directly over the beam. A practical 
load- carrying craft, though, would be 
equipped with "beam- riding" servo- 
mechanisms to keep it in the force field. 

Transmitting motive power with- 
out mechanical or electrical connections 
is an idea more than half a century old. 
The name that comes to mind almost 
immediately is Nikola Tesla, whose ex- 
periments in 1899 with the high -power 
coils named for him are part of radio 
legend. But real progress was held up 
by the tremendous waste in radiating 
enough energy in all directions so that a 
device could intercept enough to power 
itself. Clearly the answer was to use 
shorter wavelengths, which could be 
beamed by directional antenna arrays, 
or with quasi -optical devices. 

Until World War II, however, there 
was no way of generating more than a 
few microwatts of energy in the centi- 
meter- wavelength region. Not until the 
velocity- modulated beam tube (later, 
the klystron), developed just before and 

RADIO-ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Regardless Of What You Pay For Other Color TV 

It Can't Perform As Well As This One... 

And Yet A Heathkif Set Costs As Little As $399! 
Exclusive Heath Features For Unequalled Per- 
formance! That's right. No matter how many 
of your hard -earned dollars you pay for 
another brand of color TV, none can equal 
the performance of the Heathkit All- Channel, 
High Fidelity 21" Color TV! Why? All color 
sets require minor periodic adjustments to 
maintain peak picture performance. The 
Heathkit GR -53A is the only set with a 
"built -in service center" that provides the 
facilities for perfect picture adjustments. 
Heath's simple -to- follow instructions & de- 
tailed color photos show you exactly what to 
look for and how to achieve it ... quickly, 
easily! You become the expert! Result'? Beau- 
tiful, true -to -life color pictures day in and 
day out ... and no costly color TV service 
calls for simple picture alignment! 
And since you service & maintain the set 
yourself, a costly service contract isn't re- 
quired! Heath warrants the picture tube for 
1 year, all other parts for 90 days. 

No Trade -In Required! 
Keep your present set as a handy "second" 
set for the den, bedroom, children's room, etc. 

Quick & Easy To Assemble! 
No special skills or knowledge required. All 
critical assemblies are factory -built and test- 
ed. Simple step -by -step instructions take you 
from parts to picture in just 25 hours! 

Convenient Time -Pay Plan! 
Only 10% down, and the rest in easy monthly 
installments. Get free catalog for full details. 

Finest Components, Most- Advanced Circuitry 
With the Heathkit GR -53A you're assured of 
the finest parts and most advanced color TV 

JANUARY, 1965 

circuitry that money can buy ... at up to 
$200 savings. You enjoy rock- steady pictures 
with no overlap or color fringing. 

But Don't Take Our Word For It! 
See the special articles on the Heathkit GR- 
53A in the May issue of Popular Electronics, 
June issue of Radio -TV Experimenter, Febru- 
ary issue of Popular Mechanics, April issue 
of Science & Mechanics, and the August issue 
of Radio -Electronics! 

Now Compare The Features .... And The 
Price! 
In addition to the ones already mentioned, 
there's the high definition 70° 21" color tube 
with anti -glare bonded safety glass; 24,000 
volt regulated picture power; 27 tube, 8 diode 
circuit; deluxe Standard -Kollsman VHF 
tuner with push -to -tune fine tuning for indi- 
vidual channels and transistorized UHF 
tuner for all -channel (2 -83) reception; auto- 
matic color control and gated AGC for peak 
performance; line thermistor for longer tube 
life; two hi -fi outputs plus tone control; trans- 
former operation ; chassis & tube mounting 
on sturdy one -piece metal support for easy 
set -up and servicing; plus a low price of only 
$399. 

Use The Coupon & Order Yours Now! 
And be sure to check the appropriate box to 
get your Free new 1965 Heathkit Catalog 
with complete descriptions & specifications 
of the GR -53A as well as over 250 easy -to- 
build kits! 

Kit GR -53A, chassis, tubes, mask, UHF & 

VHF tuners, mounting kit, and special 
6" x 9" speaker, 127 lbs $399.00 

The Only Color TV You 
Can Install 3 Ways! 

1. In New Heathkit Deluxe Walnut Cabinet (Illust. 
above), model GRA -53 -7, 85 lbs $115.00 

2. In Heathkit walnut- finished hardboard cabinet 
(Illust. below), model GRA -53 -6, 52 lbs....$49.00 

3. In a wall, bookshelf, or custom cabinet! 

" FREE! 1965 

Heathkit Catalog! 

- -- 

HEATH COMPANY, Dept. 20.1 
Benton Harbor, Michigan 49023 

Enclosed is $ 

Please send Model(s) 

Please send FREE 1965 

Name 

plus shipping. 

Heathkit Catalog. 

(Please Print) 

Address 

City State Zip 
CL -193 

Prices & specifications subject to change without notice. 
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Assure 1000/0 

COMPLETE 
ERASURE 
of Recorded Tope 

ON THE REEL 

Ma gnerasei 
-tke 61494.Ka! cued dt.tfl táe eedt! 

Quickly erases a reel of magnetic tape or sound film 
of any size or type. Erasure is 100% complete even 
on severely overloaded tape. Lowers background noise 
level of unused tape 3 to 6 db. Also demagnetizes 
record -playback and erase heads. Only $24.00. Two - 
Year Guarantee. Available at your dealer's or write us. 

feu, ULTRA- SENSITIVE 
FLUTTER METER 

Lim) 
t to 0 b . t 

With built -in Three -Range 
Filter, 3 kc Test Oscillator, 
High Gain Preamplifier 
and Limiter. Filter Ranges: 
0.5 to 6 cps; 0.5 to 250 
cps; 5 to 250 cps. 

Designed for rapid visual indication of flutter and wow. 
Meets standards set by the IEEE ... Condensed Specs., 

m 
Input Voltage, 0.001 to 300 Volts; Ranges, 
0.01 to 3%; Limiter Range, 20 db.; Oscil- 
lator (built -inl, 3000 cycles; Net Price, 
$495.00 ... Write for complete specifica- 
tions and free 12 -page booklet on Flutter 

AMPLIFIER CORP. of AMERICA 
398 Broadway, New York 13, N. Y. WO 6 -2929 

S aueMONEY 

... .e.. 
WITH 

EDIT ALL Tape Splicers 
(invented by Joel Tall, Pioneer Tape Editor) 

Patented curved groove holds tape snugly 
without clips for fastest, safest splicing! 

Tape edges stay ungouged -just like new! 
Spliced tape can be used thousands of times 

-splices won't separate -ever! 
Shattered bits of tape splice together 

quickly, perfectly! 
Precision made - stays accurate for more 

than 1 million splices! 
Used by professional broadcast tape editors 

all over the world! 

S-2,4 in. long, adhesive mtg $6.50 
KS -2, includes S -2 plus accessories $7.45 

S -3, 53/4rr long, mtg. holes $8.00 
KS -3, includes S -3 plus accessories 

(complete with instructions) 
$8.95 

At your dealer or send check 
or M. O. (delivery postpaid) to: 

THE TALL COMPANY Mil Vernon, N. Y. 10550 

Dealer Inquiries Invited. 
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Readying the microwave helicopter for its 
tethered flight is Wiliam C. Brown, mana- 
ger of Raytheon's Super Power Lab. Rec- 
tangular array supports diodes. 

during World War II, could engineers 
experiment with high -power micro- 
waves. 

Toward the end of 1962, such a 
tube was made to generate more than 
400 kilowatts of continuous power at 10 
cm, with an efficiency of better than 
70 %. In 1964, a klystron developed at 
the Eitel- McCullough Co. generated 
200 kw continuously at 3.6 cm. That 
kind of power removed the first major 
obstacle to long- distance wireless power 
transmission. 

The next problem was how to con- 
vert the intercepted microwave energy 
into energy that could do mechanical 
work. Early experimenters suggested 
turning the microwave energy into heat, 
which would be used to run a gas tur- 
bine of some kind. But the overall effi- 
ciency of that process is poor -not over 
25% at best. The best way seemed to be 
to transform the microwaves directly 
into dc or low- frequency ac. Efficiency 

Silicon diodes themselves are antenna and 
rectifiers. They are interconnected in series - 
parallel aiding, and, in the model demon- 
strated, produced a total of some 200 watts 
of dc for the motor. 

-at least theoretically -promised to be 
much better that way. Arrays of silicon 
point- contact diodes, assembled in a 
waveguide, worked fairly well, but were 
too heavy for airborne work. 

The first experiments at Raytheon 
used a close- spaced thermionic diode 
(cousin of the ordinary hot -cathode rec- 
tifier) to deliver up to 900 watts at 50% 
efficiency from a package that weighed 
less than 2 pounds. 

On May 23, 1963, Raytheon's 
Spencer Laboratory demonstrated a 
system that worked at 2,450 me with 
400 watts of generated power. This was 
focused into a narrow beam by an ellip- 
soidal dish 91/2 feet in diameter, was 
transmitted 22 feet and captured in a 
receiving antenna. The received micro- 
waves were rectified to produce 102 
watts of dc, which was used to drive 
an electric motor. 

Ultimately, Raytheon engineers 
developed the combined antenna rec- 
tifier shown in the photograph and 
drawings, and it was that device that 
was used in the helicopter demonstra- 
tion. 

What can be done with it? 
According to William C. Brown, 

manager of Raytheon's Super Power 
Laboratory and head of the develop- 
ment team for this project (dubbed 
RAMP for Raytheon Airborne Micro- 
wave Platform), the flying platform 
might well be the beginning of a whole 
new line of craft that could be used for 
television transmission, missile detec- 
tion, aviation beacons, navigational and 
weather aids, and surveillance. 

Brown said that more sophisticated 
versions could be fully automated and 
keep themselves continuously in the 
path of the microwave beam at several 
thousand feet up. A new Amplitron tube 
that can generate nearly 500 kw could 
keep a helicopter aloft indefinitely at al- 
titudes up to 50,000 feet. A payload ca- 
pability of 50% seems feasible -that is, 
a microwave craft could carry its own 
weight in instrumentation or whatever 
other load someone cared to put aboard 
it. 

Brown emphasized that the Air 
Force is not planning to fly conventional 
helicopters by this new means. Nor are 
significant space applications expected. 
he said, because solar -cell power is more 
practical outside the atmosphere, where 
weight is less of a problem. 

The new propulsion system has 
started some amusing speculations. Mi- 
crowaves have long been used to pro- 
duce deep internal heat in living tissue 
(as in diathermy). It's just possible that 
transmitting dishes for airborne micro- 
wave platforms might be surrounded 
with flocks of migrating birds that 
stopped by to warm up on their way 
south. END 
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World's Best Buy In Electronic Organs! 

Every Organ Feature You've Ever Dreamed 
Of! Just look what you can create on this 
beautiful instrument! 17 True Organ Voices 
... Diapason 16' & 8', Bass Clarinet 16', 
Trumpet 16', English Horn 8', Violin 8', Oboe 
8', Bourdon 16', Flute 8', Flute D'Amour 4', 
Quint 5 -1/3', Saxophone 8', French Horn 8', 
Cello 8', and Chimes - all at the simple 
touch of a tab! 2 Separate Speaker Systems 
... a built -in 2 -speed rotating Leslie plus 
two -12" Main speakers. With the Leslie sys- 
tem you create the beauty of full "theatre" 
organ, or a randomness of sound adaptable 
for religious music. And by playing through 
both systems at once, you produce an ex- 
citing "stereo" effect. 28 Notes Of Chimes 
... worth $500 to $2000 as an "extra" on 
other organs. Creates hundreds of chime vari- 
ations. Color -Tone Attack, Repeat & Sustain 
Percussion . .. the only organ to give you 
all 3 to create an infinite number of beautiful 
musical effects. You can vary the rate of 
repeat percussion & you can select short or 
medium Sustain. 2 Full 44 -Note Keyboards. 
Manual Balance ... to adjust relative volume 
& to accentuate either manual. 13 Note Heel 
& Toe Pedalboard. Pedal Sustain ... for 

World's Lowest Cost 

2 Manual Organ 

Heathkit /Thomas 

"Largo" 

GD-983 

$84900 
(including bench) 

$125 dn., 
as low as S27 me. 

Full Features... 
No Extras To Bug... 
Saves Hundreds of Dollars 
New Heathkit® /Thomas 
"Coronado" Transistor Organ! 

special rhythm effects. Pedal Volume Control. 
Vibrato Switch ... for warmth & beauty. 
Expression Pedal ... to adjust volume from 
softest whisper to full majesty. Reverb ... 
to add concert -hall realism. Treble Accent 
Tab . .. adds new clarity & brightness to solo 
work. Headphone Outlet ... play any time 
without disturbing others. All- Transistor 75- 
Watt EIA Peak Music Power Amplifier. Pre - 
Tuned Tone Generator ... to help you easily 
tune the organ, no special "musical" ear 
needed! Transistor Tone Generator Boards 
... warranted for 5 years! Luxurious Hard- 
wood Cabinets & Bench handcrafted with 
walnut finish! 

No Extras, Nothing More To Buy! Everything 
you need for complete playing versatility is 
included. There are no speakers, amplifiers 
or other "hidden necessities" to add as with 
other organ kits. It's all there at one price . 

even the bench! 

Saves Hundreds Of Dollars! Save more than 
$400 over the factory assembled version. And 
you could pay as much as $1000 more for 
other brands and still not enjoy as many 
features! 

10 true organ voices Variable Repeat 
Percussion for additional effects Two 
37 -note keyboards 13 -note heel & toe 
bass pedals 20 -watt peak power ampli- 
fier Walnut cabinet Transistorized 
plug -in tone generators ... warranted for 
five full years Expression pedal. 
Kit GD -232A, organ only, 158 lbs. 

$349.95 

It's Truly A Professional Organist's Dream 
With A Beginner's Simplicity! And yet you 
don't have to be an electronics wizard to 
build it, nor a professional organist to play 
it. Famous Heath -"Engi -nuity" has reduced 
assembly to simple steps that require no 
special talents, tools or knowledge. And the 
famous Thomas "Musical Fun Book" is 
included to start you playing many favor- 
ites fast! A special, recorded 48- lesson 
course is also available that lets you learn 
at your liesure! Regular $50 value ... only 
$19.95! 
Pay As You Play! Only $125 dn., as little 
as $27 a month. Get free catalog for full 
details - now! 
Kit GD -983, organ & matching bench, 
290 lbs....5125 d#z., as low as $27 mo.... 
$849.00 
r 

HEAR IT YOURSELF! 
Convince yourself by sending for a 7 ", 
331/2 demonstration record! Order 
No. GDA -983 -2 for Deluxe GD -983 
organ, GDA -232 -5 for low -cost 
GD -232A organ. Each record 50c. 
Do it now! 

- J 

HEATH COMPANY, Dept. 20 -1 

Benton Harbor, Michigan 49023 
In Canada: Daystrom, Ltd., Cooksville, Ontario 

Enclosed is f . Please send model 
Please send Free 1965 Heathkit Catalog. 

Name 
(Please Print) 

Address 

City State Zip 
Prices & specifications subject to change 

without notice. CL -197 
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Universit 
reduces 
everything 

but the 
power! 

REVOLUTIONARY 
NEW UNIVERSITY 

ID -75 DRIVER 
-75 WATTS, ONLY 

33/4" DEEP! 

This is the definitive, all - 
purpose high power sound re- 
producer. 

It should be as large as a 
basketball. But University 
made it as compact as a 30- 
watt driver. Part of the secret 
is the new convex -concave 
diaphragm, assuring greater 
strength at critical points for 
substantially greater depend- 
ability and power handling 
capabilities. 

Rugged, too. Use this min- 
iature powerhouse anywhere 
-on land, sea or in the air. 
University's exclusive 
five -year warranty is your 
guarantee of unexcelled per- 
formance and reliability! 

For High 'A' (high audibil- 
ity) sound, fidelity and com- 
pactness, the ID -75 is unique! 
Use it with the new, ultra - 
compact University horns, or 
with any University horn! 

Write for complete details. 
Desk RE -15B, 9500 W. Reno, 
Oklahoma City, Oklahoma. 

illA DIVISION OF L/NG.IFMCO.VOUGNI. INC. 
UNIVERSITY® 

9500 West Reno, Oklahoma City,Okla. 
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AUDIO EQUIPMENT REPORT 
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Shure M100L 
Portative System 

WHAT'S A PORTATIVE SYSTEM? AND THAT 
promotion, "perfectionism is not inex- 
pensive, ever!" I never did like double 
negatives. But I must admit that here the 
positive equivalent just wouldn't do. 
Many manufacturers have sold mer- 
chandise by stuffing in lots of parts and 
charging a high price, but I would not 
call their products perfectionist! So how 
else can one say this is as good as you 
can buy for any money? And Shure has 
good basis here to make such a claim. 

The specifications read very well, 
and measurements show they are for 
real. But listening is the true test, and 
that you'll have to do for yourself to be- 
lieve. I know of only one system that, to 
my ears, sounds just perceptibly better, 
and that's made up of components that 
total some five times the cost of this 
Shure system. And when others made 
the same comparison, not all of them 
could agree with me that there was any 
detectable difference in quality at all. 

The difference certainly was not in 
cleanness or in wideness of band. In 
these qualities, the Shure system is with- 
out peer; the very, very slight difference 
I could detect was in smoothness of re- 
sponse. Yet with this system, I was 

MANUFACTURER'S SPECIFICATIONS 
Amplifier response: -!-2 db, 30 to 20,000 cycles 

(at 12 watts into 8 ohms, tone controls flat) 
Maximum continuous power: 50 watts, both 

channels operating simultaneously (30 watts 
with only one channel operating) 

Harmonic distortion: less than 1% from 30 to 
15,000 cycles (at 1 watt into 8 ohms) 

Intermodulation distortion: less than 3% at 12 
watts, using 400 and 4,000 cycles mixed in 
10 -to -1 ratio 

Speaker distortion (harmonic): 2% from 200 to 
15,000 cycles; 4% from 100 to 200 cycles at 
12 watts electrical input 

Price: about $400 

amazed at the sense of presence, par- 
ticularly on good recordings. It was dif- 
ficult to believe, with my eyes open, that 
the performers were not actually there. 
It just did not sound a bit like reproduc- 
tion. It had to be the real thing. 

The wonderful thing is that this 
performance can be picked up in mo- 
ments and taken round to a friend's 
house, or wherever you want to take it. 
It's built the same way as Samsonite 
luggage and even has Samsonite luggage 
keys. There are two carrying units: the 
player, and the speakers, which lock to- 
gether face to face. One of the small 
details I appreciate is the way the de- 
tachable hinges on the player lid have 
one pin longer than the other. Have you 
ever fussed with getting these hinges 
together again, when both pins are the 
same length? This problem is completely 
solved. 

I can't say more about the per- 
formance: that you must hear for your- 
self. But they seem to have thought of 
almost everything in the mechanics of 
making the system "portative ": an auto- 
matic clamp to hold the heavy turntable 
in position on short trips; a place to park 
the manual and automatic spindles and 
the 45 -rpm center piece; the Dual 
changer features -simple screw locks 
for securing the table against too- vigor- 
ous transportation treatment, and a 
simple but effective tonearm lock. The 
one thing the system could use, for mak- 
ing transportation and setup slightly 
simpler, would be more specific provi- 
sion for storing the connecting cords: 
they come in a plastic bag, which has 
no definite place. 

Packaging and instructions for as- 
sembly, as the machine comes from the 
factory, are excellent. The secret of the 
superb phonograph performance is in 
the teaming up of the Dual changer, 
which allows tracking at 1/2 gram, with 
the Shure stereo cartridge, which gives 
such clean high -end and good separa- 
tion. One thing I noticed about playing 
at 1/2 gram: the arm is dynamically 
balanced (when correctly adjusted) 
against being unlevel, or against vibra- 
tion through floor or table. But it's not 
balanced against the wind blowing, if 
you use it outdoors in a windy location! 
An extra gram or so, which is still less 
pressure than most changers apply nor- 
mally, will hold this against anything 
but a hurricane; and who plays records 
outdoors during a hurricane ? -Norman 
Crowhurst. 
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emicónductors 

and ubes 
THE COLOR RECTANGULARS 

1964 brought us the first color pic- 
ture tubes with rectangular faceplates: 
the 25AP22 and 25BP22 from RCA; 
the 23EGP22 from Motorola, made by 
National Video Corp.; Sylvania's RE25- ' FP22; and a 25 -inch rectangular from 
Zenith's subsidiary, the Rauland Corp. 

6.7 "(RCA) 
7.2 "(MOTOROLA) 
6.9 "(SYLVANIA) 

21 "(RCA) 
20 "( MOTOROLA) 
21 "( SYLVANIA ) 

SCREEN 
WIDTH 

19.8'(RCA) 
19.5 "(MOTOROLA) 
19.9'(SYLVANIA) 

SCREEN 
HEIGHT 

15.6" 
(RCA) 

15.4" 
(MOTOROLA) 

15.6" 
(SYLVANIA) 

SCREEN DIAGONAL 
23.0' (RCA) 
22.4 "(MOTOROLA) 
22.6' (SYLVANIA ) USEFUL- SCREEN 

DIMENSIONS 

The "square corner" shape became 
immensely popular when it was intro- 
duced for black- and -white TV some 15 
years ago. The effective picture area of 
a given overall faceplate size is consider- 
ably greater in rectangular tubes com- 
pared to round ones; or, in other words, 
the same size picture can be got from a 
smaller tube. 

G-GI 
AICAP) 

G-K G3 

G-G2 

R-G2 

R-GI 

R-K 

H 

The hitch 
changing from 
black- and -white 

JANUARY, 1 

H 

B-K 

B-GI 

8-G2 

RCA: 

25AP22 
25BP22 
MOTOROLA: 
23EGP22 

SYLVANIA: 
RE25FP22 

has been that while 
round to rectangular 
tubes involved chiefly 
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working the bugs out of a new bulb 
shape, the same change in color meant 
a whole series of complex changes, 
brought about by the greater intricacy 
of the color tube. 

Here are the principal electrical 
and mechanical specifications of the 
RCA, Motorola and Sylvania tubes. 

RCA 25AP22, 25BP22 
(The two types are identical except that the 
25AP22 has an integral protective window 
sealed to the faceplate, while the 25BP22 
does not.) 
Deflection: magnetic, 90° 
Focusing: electrostatic 
Convergence: magnetic 
Picture area: 295 sq in. 
Anode voltage: 27.5 kv max, 20 kv min 
Heater: 6.3 volts, 0.8 ampere 
Screen: aluminized, tricolor phosphor dot 

Motorola 23EGP22 
Deflection: magnetic, 92° 
Focusing: electrostatic 
Convergence: magnetic 
Picture area: 282 sq in. approx 
Anode voltage: 27.5 kv max, 20 kv min. 
Heater: 6.3 volts, 1.35 amperes 
Screen. aluminized, tricolor phosphor dot 

Sylvania RE25FP22 
Deflection: magnetic, 90° 
Focusing: electrostatic 
Convergence: magnetic 
Picture area: 300 sq. in. 
Anode voltage: 27.5 kv max, 20 kv min 
Heater: 6.3 volts, 1.3 ampere 
Screen: aluminized, tricolor phosphor dot 

RCA has also announced plans to 
make small quantities of a new 19 -inch 
90 °- deflection rectangular color picture 
tube available during the second quarter 
of 1965. The 19- inchers will be priced 
about $10 higher than the present stand- 
ard 21 -inch 70° round color tube, which 
now costs $98 with laminated safety 
faceplate, or $89.50 without. 

Minimum screen area of the 19- 
inch tubes is 180 square inches. They 
are about 7 inches shorter than the cur- 
rent 21 -inch round tube, and about 3 
inches shorter than the new 25 -inch rec- 
tangulars. Deflecting and converging de- 
vices for the 19 -inch tube are the same 
ones designed for the 25 -inch tube. 
More complete specifications, as well as 
specs on the Zenith color tube, will be 
printed as soon as available. 

CHARACTRON COMPUTER DISPLAY 
An improved computer readout de- 

vice-a "shaped -beam tube," has been 

University 
reduces 
everything 

but the 
sound! 

REVOLUTIONARY 
NEW UNIVERSITY 
SHORT HORN & 

ID -75 DRIVER 
-75 -WATT SYSTEM, 

ONLY 10" DEEP! 

It's happened to you. Half- 
way through a new installa- 
tion, you're in trouble. Client 
wants plenty of power, but 
space is tight. Here's the so- 
lution -the ultra- compact, su- 
per- efficient, Model SH Short 
Horn. Use it with the new ID- 
75 driver -or with any Uni- 
versity driver. It will provide 
maximum power conversion 
and clean, intelligible, High 
'A' (high audibility) sound, 
comparable only to costlier 
and larger systems! And, with 
the ID -75 driver you'll over- 
come the toughest ambient 
noise problem! So efficient, 
it makes any amplifier more 
powerful. 

So rugged, you can use it 
anywhere -in P.A. installa- 
tions and special applications 
such as fire and police vehi- 
cles or ship -board use as a 
fog horn. Whatever the need, 
look to University to fill it. 
And remember, University's 
exclusive five -year warranty is 
your guarantee of unexcelled 

Nib performance and reliability! 

UNIVERSITY® 
A DIVISION Of LING- ILMCO.V000NI, INC. 

Desk RE -15C, 9500 W.Reno, Okla. City ,Okla. 
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announced by Stromberg- Carlson, a di- 
vision of General Dynamics Corp. 

The new tube is basically a cath- 
ode -ray device in which the beam from 
an electron gun is forced through a tiny 
matrix disc that carries 96 "holes" in 
the form of characters -upper- and 
lower -case letters, punctuation, mathe- 
matical symbols, selected Greek char- 
acters, etc. 

The beam, shaped after being de- 
flected into a particular "hole ", strikes 
a phosphor- coated screen and produces 
a very- high -resolution image of the 
"hole" or character. 

Earlier shaped -beam tubes had 64- 
character matrices, and all alphabetic 

characters were upper -case (capitals). 
Symbols on the face of the tube (named 
the Charactron) are typically repeated 
at a 30 -per- second flicker -free rate. 

The Charactrons are being used in 
new computer display systems as well as 
in consoles for the National Aeronau- 
tics & Space Administration's Mission 
Control Center at Houston, Tex. 

STABISTORS 
Semiconductors with sharp for- 

ward breakdown characteristics at low 
voltages promise to have many uses as 
low- voltage regulators and stabilizers. 
Zener, or reverse -breakdown, diodes are 
seldom available for voltages less than 

FIFIT 
NEW 1965 GIANT CATALOG 

100'5 
of 

nevi items 
listed 
first time 

rat 
A S 

/wee& 

Satisfaction 
GUARANTEED 

or your 
money 
back! 

woe* rAOe 
22e 

100's of pages 
packe J with 

savings 

NO MONEY DOWN 
PLUS REVOLVING 
CHARGE ACCOUNT 

I 
I 

BURSTEIN- APPLEBIEE CO. Dept. 43, 
1012 -14 McGee St., Kansas City 6, Mo. 

Rush me the FREE 1965 B -A Catalog. 

I r4AME 

IADDRESS 

ICITY STATE 

I 
I 
I 
I 
I 
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FOR 38 YEARS THE 
OUTSTANDING 

BUYING GUIDE FOR: 
Stereo & Hi -Fi Systems and Compo 

nents Tape Recorders Electronic 
Parts, Tubes, Books Phonos & Rec- 
ords Ham Gear Test Instruments 
and Kits Cameras and Film Public 
Address Citizens Band Transistor 
& FM -AM Radios. 

RUSH COUPON TODAY 

about 3. The stabistors come in basic 
junction breakdown voltages of 0.4 and 
0.7, at currents up to 25 amperes, com- 
bined in series for higher voltages. Re- 
verse leakage current is mere microam- 
peres. 

These stabistors, made by P. R. 
Mallory & Co., have negative temper- 
ature coefficients and a working tem- 
perature range of - 35 to + 65 °C. Ex- 
perimental types are being supplied in 
epoxy -sealed stud -mount hexagonal 
packages with an integral heat -sink base. 

One promising application is over - 
voltage protection of secondary (stor- 
age) batteries during charging. Con- 
necting a suitable stabistor across each 
series cell provides a shunt path for cur- 
rent in case the charging voltage rises 
too high, threatening to damage the cell. 
Since such cells usually have terminal 
voltages of 2 or less, ordinary Zener di- 
odes are not usable. 

+6V 
4 

3 

INPUT 

AGC 

2 EXTERNAL JUMPER 

GND 
10 

-6V 
7 

MC1936 

CASE 

6 
LEADS 3, 
5a8NOT 

5 USED IN 
NORMAL 
CKT 

8 

*FOR TUNED OUTPUT OMIT 
JUMPER 8 CONNECT L -C 
CKT BETWEEN 684 

LINEAR INTEGRATED- CIRCUIT 
ADVANCES 

Integrated circuits appear to be 
filtering down gradually to the consum- 
er- product level. So it might seem from 
news from Motorola, which recently 
showed (at WESCON) eight new linear 
integrated circuits -among them a 10.7 - 
mc i.f. amplifier compatible with stand- 
ard transistor circuitry. 

Other devices in the line were a 
compatible 120 -mc rf amplifier, three 
complementary differential amplifiers, a 
wide -band differential amplifier and a 
15- resistor ladder- divider network, made 
by the thin -film process. 

The 120- and 10.7 -mc amplifiers 
are monolithic compatible circuits with 
thin -film capacitors, developed for a 
120 -mc transceiver built to demonstrate 
integrated- circuit capabilities to the Air 
Force. The 120 -mc amplifier (MC1935) 
has 18 db minimum gain at 120 me and 
is the highest- frequency monolithic lin- 
ear integrated circuit available. 

The MC1936, the i.f. amplifier, is 
useful to 20 me for i.f. applications with 
either L -C or R -C coupling. Both ampli- 
fiers come in TO -5 packages, and the 
diagram shows the circuit of the 10.7 - 
mc amplifier. END 
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New Quam Multi - 
Tap Speakers in 

5 "x7 ", 6 "x9 ", and 
4 "x10" sizes. Taps 

for 10, 20, and 
40 ohm 

impedances. 

DIMM 
JANUARY, 1965 

you can easily handle 
any auto radio 
speaker replacement 
with Quam speakers and rear seat kits - 
multi-taps and exact replacements - 
Eight speaker sizes handle virtually any auto radio replacement -but size alone 
is not enough. You need the right voice -coil impedance -and QUAM has it! 
Choose multi- tapped models for stocking convenience; or, for specific applications, 
one of the 25 Quam exact replacements. (In addition, any Quam speaker may be 
special- ordered with any voice -coil impedance for an extra $1.00 list. This service 
is a QUAM exclusive.) 

Write for your free copy of the Quam Auto Radio Speaker Replacement Guide, 
which gives you complete replacement information on front and rear seat speakers 
for auto radio models from 1955 to 1963. 

QUAM -NICHOLS COMPANY, 234 EAST MARQUETTE ROAD, CHICAGO, ILLINOIS 60637 
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are you ready 
FOR THE NEW AGE OF ELECTRONICS SPECIALIZATION? 
RCA Institutes Home Training can help protect your future and increase your earning power 

Career Security is Today's Problem. Before you finish reading 
this, another significant step forward will be made in some 
field of Electronics. A new advance in nuclear instrumenta- 
tion. A breakthrough in automatic controls. An important de- 
velopment in computer programming. And so on. How will 
this affect your future? Will your career in Electronics be 
secure? These are today's vital career questions. 

RCA Institutes Specialized Training is the Answer. Whatever 
field you may now be in, or no matter how advanced your 
present Electronics training may be, RCA Institutes has a 
Home Training Course exactly suited to your needs. With 

80 

RCA Institutes Specialized Training you can help to secure 
your present career and be in a better position to advance 
yourself. It's today's best career insurance. 

Advanced Standing Available. If you are a person who works 
in Electronics, or who has had Electronics Training in the 
past, you may apply for Advanced Standing in any of the RCA 
Institutes Home Training Courses. If you are just starting out, 
you can also be assured of the same opportunities for pro- 
fessional success and security. RCA Institutes has Home 
Training Courses specifically designed to give you the re- 
quired fundamental background on which to build a career. 
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FIND OUT HOW TO 

BUILD A 

SUCCESSFUL 

CAREER IN 

ELECTRONICS 

NOW! 

SEND FOR FREE BOOK 

Dept. RE -15 
Schools of Television and Electronic Technology 
A Service of Radio Corporation of America 
350 West 4th Street, New York, N. Y. 10014 

Please rush me the FREE illustrated book with informa- 
tion checked below. I understand that I am under no 
obligation and that no salesman will call. 

HOME STUDY COURSES 

Electronics Fundamentals 

Electronics Fundamentals 
(in Spanish) 

TV Servicing 

Color TV Servicing 

Transistors 

Computer Programming 

Drafting 

Communications Electronics 

FCC License Preparation 

Mobile Communications 

Automation Electronics 

Automatic Controls 

Industrial Applications 

Nuclear Instrumentation 

n Digital Techniques 

CLASSROOM TRAINING COURSES 
Day Evening 

Name Age_ 

Address 

City State Zip Code 

CANADIANS: Take advantage of these RCA Institutes Home Study 
Courses at no additional cost. No postage, no customs, no delay. 
Fill out this card and send in envelope to: RCA Victor Limited, 
5581 Royalmount Ave., Montreal 9, Quebec. 

(please print) 
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Viko 
RCA INSTITUTES, INC. 

offers superior training 

for your career in Electronics. 

Take advantage of this opportu- 

nity. Train at home in your spare 

time. Classroom Training in New 

York City also available. 

SEND POSTAGE -FREE CARD TODAY 

FOR YOUR FREE BOOK 
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HOME TRAINING 
CHOOSE ANY OF THESE SPECIALIZED COURSES 

Automation Electronics 
Automatic Controls 
Industrial Applications 
Nuclear Instrumentation 

Digital Techniques 
Computer Programming 
Transistors 
Mobile Communications 

RCA Institutes Home Training Courses are complete, step -by- 
step, easy to understand units. You get top quality equipment, 
and all kits furnished to you are yours to keep and use on the 
job. Doesn't it make sense to protect the investment you've 

Communications Electronics 
FCC License Preparation 
Monochrome and Color TV 
Drafting 

already made in your career, and look forward to a future of 
increased earning power? Send the attached postcard today 
for complete information. It won't cost you anything, and it 
may mean a great step forward to you. Act now! 

JUST STARTING OUT IN ELECTRONICS? BEST HOME TRAINING TODAY IS RCA! 

Full selection of beginning courses to choose from. Master the essentials of Electronics and go on to a profitable career now! 

Faster, Easier Way to Begin - Exclusive With RCA Institutes. 
If you are considering a future in electronics, now is the time 
to start! The RCA " AUTOTEXT" Instruction Method developed 
by RCA and introduced by RCA Institutes, will help you master 
the fundamentals of electronics almost automatically. It is a 
system of programmed instruction, which has been proved 
with thousands of students. 
Even people who have had trouble with conventional home 

training methods in the past, are finding it easier and more 
fun to begin their training this new way. 
Liberal Tuition Plan. RCA Institutes liberal tuition plan affords 
you the most economical possible method of home training. 
You pay for lessons only as you order them. If, for any reason, 
you should wish to interrupt your training, you may do so and 
you will not owe one cent until you resume the course. No 
long -term obligations. 

CLASSROOM TRAINING AVAILABLE 
RCA Institutes Resident School in New York City offers class- 
room training that will prepare you to work in rewarding re- 
search and production positions in many fields of electronics. 
No previous technical training required for admission. You are 
eligible even if you haven't completed high school. 

Free Placement Service. RCA Institutes Resident School grad- 
uates are now employed in important jobs at military instal- 
lations, with important companies such as IBM, Bell Tele- 
phone Labs, General Electric, RCA, in radio and TV stations 
and in communications systems all over the country. Many 
other graduates have opened their own businesses. A recent 
New York Resident School class had 91% of the graduates 
who used the FREE Placement Service accepted by leading 
electronics companies, and had their jobs waiting for them 
on the day they graduated! 

JANUARY, 1965 

Coeducational Day and Evening Classes. You can prepare for 
a career in electronics while continuing your part -time or full - 
time employment. Regular classes start four times a year. 

SEND POSTCARD FOR 

FREE ILLUSTRATED 
BOOK TODAY! SPECIFY 
HOME STUDY OR 

CLASSROOM TRAINING. 

RCA INSTITUTES, INC. Dept. RE -15 
A Service of the Radio Corporation of America. 
350 West 4th St, New York, N. Y. 10014 

OM The Most Trusted Name In Electronics 
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NEW PRODUCTS 

SHORT -WAVE RECEIVER KIT, 
the GR-64, covers 550 -kc to 30 -mc range 
in 4 bands. 5 -in. round speaker, built -in 
rod antenna for broadcast band, unbal- 
anced input for external antenna con- 
nection, high -voltage transformer -oper- 
ated solid -state power supply, parallel 
filaments, lighted bandspread tuning bar 
and relative -signal- strength indicator, 1- 
piece molded dial, bfo, 4 -tube superhet 
circuit plus 2 silicon diode rectifiers, 
headphone jack. Gray metal cabinet.- 
Heath Co., Benton Harbor, Mich. 49023 

SIGNAL GENERATOR, model 
1500, popular -priced with high output 
level on all bands, will troubleshoot AM 

and FM radios, transistor radios, black - 
white and color TV, communications 
equipment. Has separate high -level audio 
output for checking hi -fi sets and video 
amplifiers. 7 overlapping bands, 115 kc 

to 110 mc.- Mercury Electronics Corp., 
111 Roosevelt Ave., Mineola, N.Y. 

COUPLERS. CC -200 (2 -set) has 
isolation figure of +22 db minimum 
across all channels, maximum loss is 
-3.2 db; SWR does not exceed 1.2:1 on 
any channel. 5 -way mount. The CC -400 

Your new 
copy is 
waiting 

For fun and pride in assembly, for long years of pleasure 
and performance, for new adventures in creative electronics 

mail the coupon below and get Conar's brand new catalog of quality 
do -it -y ourself and assembled kits and equipment. Read about items 
from TV set kits to transistor radios ... from VTVM's to scopes . . . 
from tube testers to tools. And every item in the Conar catalog is backed 
by a no- nonsense, no- loopholes, money -back guarantee! See for yourself 
why Conar, a division of National 
fas Instituter t about the just 
fastest growing entry in the quality 
kit and equipment business. 

IMMINRM MAIL THIS COUPON NOWMENOMMIN 
iCOMA. . 3939 Wisconsin Ave., Washington 16, D.C. \ :,c . . Please send me your new catalog. 

Il Name 

I Address NI 

City State Z -Code 111 
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( 4 -set ) has insertion loss of -6.23 db; 
impedance match of 1.2:1 on all chan- 
nels, vhf and uhf, input and output. - 
Winegard Co., 3000 Kirkwood, Burling- 
ton, Iowa 

2 -WATT, 
C H A N N E L L 
WALKIE - TALK- 
IE, HA -300, covers 
10 -mile range over 
favorable terrain. 
Has rechargeable 
nickel cadmium bat- 
teries, plug -in bat- 
tery charger and 1:3 

transistors, 2 diodes. 
Receiver is superhet 
with 1 rf and 2 i.f. 
stages, push -pull au- 
dio output and var- 
iable squelch con- 
trol. Earphone and 
leather case. -La- 
fayette Radio Corp., 
111 Jericho Turn- 
pike, Syosset, N.Y. 

AUTOMATIC 
DEGAUSSING 

i[IT 

AUTOMATIC DEGAUSSING KIT, 
designed for all 1963 -64 color sets. May 
also be used to modernize and update 
trade -in sets for better resale value. Con- 
sists of two specially designed degaussing 
coils, an automatic degaussing control 
and all necessary wiring. No drilling 
needed; not necessary to remove chassis 
when installing. Only two solder joints 
necessary. Comes with detailed instruc- 
tions. Currently available at most elec- 
tronic parts jobbers. -Colman Electronic 
Products, Inc., PO Box 2965, Amarillo, 
Tex. 79105 

SOLID -STATE 3- SWITCH COM- 
PARATOR, model TC -3, is designed for 
improved sweep- frequency measurement 
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techniques. Has 2 reference traces which 
give instant go /no -go scope display, be- 
sides being capable of accurate labora- 
tory measurements. Units can be inter- 
nally or externally driven. Designed for 
50 -ohm operation, can be adapted to 
other impedances. Switches can be 
snapped out of unit and moved closer to 
unit under test. -Jerrold Electronics 
Corp., 15th and Lehigh Ave., Philadel- 
phia 32, Pa. 

SILICON FOCUS RECTIFIER, no 
aging characteristics, permanent, direct 
replacements for selenium rectifiers in 
Airline, Dumont, Emerson, Magnavox, 
Olympic, Packard Bell, Philco, RCA, 
Silvertone, Sylvania, Warwick, Wells - 
Gardner and Zenith color TV sets. - 
Sarkes Tarzian, Inc., Semiconductor Div., 
415 N. College Ave., Bloomington, Ind. 

I 

FAN ACCESSORIES, designed to 
accompany the Sentinel fan are filter as- 
sembly, spiral grill, plug and cord assem- 
bly, finger guard, mounting clips and Ro- 
tron Filtercoat.- Rotron Mfg. Co., Inc., 
Woodstock, N. Y. 

TRANSISTORIZED CB TRANS. 
CEIVER, model CB -lo. This 5- channel 
unit provides full modulation with 3.5 
watts of audio output through the 3- 
stage transmitter. Power requirement: 
1 amp max. at 12v; uses 14 transistors, 6 

Turner's 
noise 

cancelling 

333 
TOPS FOR CB 

Now you can get a deluxe professional com- 
munications microphone for use on CB - 
and at CB prices, too. The new Turner Model 
333 CB Microphone is also ideal for ama- 
teur, marine and all other mobile communi- 
cations. 

A professional "noise cancelling" micro- 
phone, it features the shielded Koiled Kord 
that's so long lasting it's used on police cars, 
taxicabs, etc. High impact cycolac case. Voice 
response: 300 -3000 cps. Just $21.50 list. 

THE MICROPHONE COMPANY 
909 17th Street N,E., Cedar Rapids, Iowa 

In Canada: Tri -Tel Associates, Ltd., 31 Sheppard Ave. West, Willowdale, Ontario 
Export: Ad Auriema, Inc., E5 Broad Street, New York 4, N. Y. 

See your Turner Distributor, listed below. He has the 333 in stock. 
ALABAMA 
Birmingham 
Selectronic Supply 
CALIFORNIA 
Los Angeles 
Henry Rodio 
Oakland 
Elmer Electronics 
Palo Alto 
Harvey & Johnson 
Riverside 
Mission Ham Supplies 
Sacramento 
Selectronics 
North Sacramento 
Calif. Rodio & TV Supply 
San Francisco 
Carousel Electronics 
Guaranteed Two -Way Radio 
San Jose 
Quement Electronics 
San Leandro 
Clydes TV Corner 
Van Nuys 
Edison Electronics Supply 
COLORADO 
Denver 
Burstein -Applebee Co. 
Fistell's Electronics Supply 
Ward Terry & Company 
CONNECTICUT 
Haled. 
Radio Electronic Supply 
DISTRICT OF COLUMBIA 
Washington 
(all Southern branches included) 
Electronic Wholesalers 
FLORIDA 
Tampa 
(all branches in Florida included) 
Thurow Electronics 
GEORGIA 
Rossville 
Cooper TV & Appliance Center 
ILLINOIS 
Chicago 
Grove Electronic Supply 
Decatur 
York Radio & TV Corp. 
Peoria & all branches 
Klous Rodio 
INDIANA 
Bloomington 
Lefferson Rodio TV & Sound 
Dublin 
A. R. Bradford & Son 
Indianapolis 
Associated Distributors 
Van Sickle Radio 
Kokomo 
George's Electronic Supplies 
South Bend 
Television Supply 

IOWA 
Cedar Rapids 
low, Radio Supply 
Des Moines 
P & B Electronics 
KANSAS 
Wichita 
Telrace 
KENTUCKY 
Louisville 
Peerless Electronic Equip. 
MAINE 
Lewiston 
Lafayette Electronics 
Rockland 
Amateur Equip. Soles 
MARYLAND 
Silver Spring 
Federated Purchaser 
MASSACHUSETTS 
New Bedford 
Burns Electronic Supply 
Norwood 
Jason Electronics Supply 
Reading 
Groham Radio 
MICHIGAN 
Lansing 
B & B Electronics 
Royal Oak 
Ebbtide Distributors 
MINNESOTA 
St. Paul 
K -R Communications 
MISSOURI 
Kansas City 
Associated Rodio Communications 
Burstein- Applebee Co. 
Springfield 
Moyne Motor Co. 
NEVADA 
Reno 
Electronic Distributing 
NEW JERSEY 
Bloomfield 
Variety Electronics 
Hackensack 
Emsco Electronics 
Springfield 
Disco Electronics 
Federated Purchaser 
NEW YORK 
Albany 
Seiden Sound 
Buffalo 
Lafayette Rodio Assoc.. Store 
Glen Falls, Plattsburg, Malone 
Roy Supply Incorporated 
Kingston, Poughkeepsie 

'Greylock Electronic Dist. 
New York 
Harrison Radio Corp. 

Saratoga 
onfear TV Service 

Syracuse 
Lafayette Assoc. Store 
NORTH CAROLINA 
Raleigh 
Southeastern Rodio Supp. 
OHIO 
Akron and all branch 
Olson Electronics 
Cleveland 
F.T.Y. Electronics 
Columbus 
Whitehead Rodio 
Warren 
D & J Electronic Supply 
PENNSYLVANIA 
Erie 
Lafayette Associate Store 
Greensburg 
General Electronics Distributors 
McKeesport 
Porno Rodio 
Philadelphia 
Rodio Electric Service 
Raymond Rosen Parts & Serv. 
Pittsburgh 
Cameradia Company 
The Tydings Company 
Reading 
George D. Barbey 
SOUTH CAROLINA 
Columbia 
(oll branch stores) 
Dixie Rodio Supply 
TENNESSEE 
Dyer 
Travis Communications 
Nashville 
AAA Communications 
Keith -Simmons. Co. 
TEXAS 
Amarillo (all branch stores) 
R & R Electronics 
Fort Worth 
Scooters Radio Supply 
Houston 
Madison Electronic Supply 
VIRGINIA 
Falls Church 
The Television Workshop 
WASHINGTON 
Spokane 
HCJ Electronics 
WEST VIRGINIA 
Wheeling 
Lafayette Radio Elect. Assoc. Store 
WISCONSIN 
Fend du Lac 
Wisconsin Electronic Supply 
Milwaukee 
Amateur Electronics Supply 
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new SAMS BOOKS 

Solar Cell & Photocell Experimenter's Guide 
by Stu Hoberman. A complete handbook on the theory, construction, and application of light- sensi- tive devices -for students, experimenters, and tech- nicians. Describes easy -to -build low -cost projects 
using solar cells, photocells, photodiodes, light -sen- sitive silicon controlled rectifiera, and phototransis- 
tors. Projects range from basic photorelay drivers, 
light meters, light switches, etc., to more advanced 
circuits such as photologic circuits, remote controls, 
color comparators, etc. Where possible, the same basic components are used in the various projects. 
Describes typical industrial and commercial appli- cations for photoelectric devices; includes reference data, sample specification sheets device character- 
istics, response curves, etc., to help develop vari- ations of the experiments. 128 pages; 
53§ x 834 ". Order PTL -1, only _ $295 

Mobile & Marine Station License Manual 
by Leo G. Sande. This comprehensive book lists the 
sections of the FCC Rules and Regulations applica- 
ble to mobile and marine radio; clarifies the rulings 
where necessary. Gives frequency allocations for all 
classes of mobile and marine services. Explains who 
is eligible to operate a station in certain radio 
services. Includes definitions of terms applicable te-FCC Rules and Regulations. An essential book 
for amateurs, technicians, small -craft owners and 
CB radio users. 320 pages; 534 x 8W. 
Order MMS -1, only $695 

Frequency Changers 
by Irving M. Gottlieb. A unique, one -source hand- 
book describing all types of frequency changers. 
Covers basic principles of frequency changing; in- 
cludes chapters on modulators, frequency multi- 
pliers, translators, and dividers; final section covers 
commercial circuits using various types of frequency 
changers. Places special emphasis on theory and 
design; explains mathematics involved. An invalu- 
able book for students, designers, and anyone con- 
cerned with the operation and maintenance of equip- 
ment utilizing frequency changers. 224 pages; 
5% x 8% ". Order FCG -1, only f495 

ABC's of Ham Radio 
by Howard S. Pyle W70E. This enlarged and up- 
dated second edition includes all the study material 
necessary to obtain the novice -class amateur radio 
license. Covers all the latest FCC regulations. Fully 
discusses the technical details necessary to obtain 
the novice license, without including unnecessary 
material. Gives helpful hints on how to learn the 
code and how to set up your first station. Individual 
chapters are devoted to the exam, code, basic elec- 
tricity, power supplies, measurements, transmitters, 
legal aspects of transmitter operation examination 
procedure, operating hints, assembling your own 
station, and operating procedures. The numerous 
appendices contain a glossary, listing of amateur 
bands and types of emission, Q signals, abbrevia- 
tions, periodicals, and the signal reporting ays- 
tern. 128 pages; 532 x8% ". Order HAP -2, only ít95 

OSAMS BOOKLIST 
Your valuable guide to over 
300 authoritative books cov- 
ering every area of electron- 
ics and allied subjects. 
Check coupon below. 

AU DEL BOOKLIST 
Describes over 60 titles on a uto- 
motive, building trades, elec- 
tronics /electricity, do -it -your- 
self and related subjects. Check 
coupon below. 

HOWARD W. SAMS & CO., INC. 
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Order from your Sams Distributor today, or mail 
to Howard W. Sams 8 Co., Inc., Dept. RE -1, 
4300 W. 62nd Street, Indianapolis, Ind. 46206 
Send me the following books: 

PTL -1 MMS.1 FCG -1 HAP -2 

$ enclosed. 

Send FREE Sams Booklist 
Send FREE Audel Booklist 

Name 

Address 

City State Zip 

My Distributor is 

IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 IN im 

diodes, 2 Zener diodes. Dual -conversion 
receiver circuit with squelch. Sensitivity 
less than 1 ov for 10 db S /N. Built -in loud 
hailer circuit, jack for paging or PA. 
2% x 6 x 9% in., 53á lb. Push -to -talk mike, 
mounting hardware, channel -11 crystals. 
-Hallicrafters, 5th and Kostner Aves., 
Chicago, Ill. 60624 

SEMI -AUTOMATIC TUBE 
CHECKER, TC131, is "counter /bench" 
version of Mighty Mite tester, can be 
used as professional shop tester and cus- 
tomer self- service unit. Tests more than 
2,500 tubes- including nuvistors, coni- 
pactrons, 10 -pins, novars, magnovals and 
Japanese, French and German tubes with 
6 -in. meter. Has 100 -megohm grid -leak- 
age sensitivity. -Sencore Inc., 426 S. 
Westgate Dr., Addison, Ill. 

FM MULTIPLEX TUNER KIT, 
LT -110B, features Sonic Monitor, silver - 
plated tuning section, switchable agc, 
tape jack. Usable sensitivity: 2.2 µv; sig- 
nal -to -noise ratio 60 db; harmonic distor- 
tion 0.8 %; drift 0.02%; frequency response 
20- 20,000 cycles ±1 db; capture ratio 
6.0 db; selectivity 35 db; spurious re- 
sponse rejection 80 db; separation better 
than 30 db. -H. H. Scott, Inc., Dept. P, 
111 Powdermill Rd., Maynard, Mass. 

WELDABLE UNIVERSAL WIR- 
ING BOARD is addition to line of stand- 
ard copper -clad boards. Series of metal 
strips, each a 3 -layer composite of nickel, 
steel and aluminum bonded to epoxy 
fiberglass board pierced with regular hole 
matrix at 0.1 in. Also available with 
0.156- and 0.2 -in. matrices. -Vero Elec- 
tronics, 48 Allen Blvd., Farmingdale, 
N. Y. 

LOG- PERIODIC ANTENNA, the 
LPV -VU All -Band VHF /UHF /FM Cap - 
Electronic Dipole Log -Periodic intro- 

duces parallel plate capacitors into the 
dipoles to shift the ratio between the 
first and second resonances. For exam- 
ple: dipole can be made to resonate at 
88 me as well as 216. Requires only 1 

downlead. Provided with JFD model 
AC80 signal splitter to separate and feed 
separate vhf, uhf TV and FM set inputs. 
-JFD Electronics Corp., 15th Ave. at 
62nd St., Brooklyn 19, N. Y. 

MINIATURE DIGITAL- COMPUT- 
ER KIT, plastic, see -through teaching 
tool is tabletop model of computer. Can 
add, subtract, multiply, carry, comple- 
ment, compare, sequence, memorize, 
solve problems, tell fortunes, predict, 
solve logical riddles. Includes 15 experi- 
ments. 12 x 33% x 4% in.- Edmund Scien- 
tific Co., 105 E. Gloucester Pike, Bar- 
rington, N. J. 08007 

WALL MOUNTING FOR SPEAK- 
ER SYSTEM. Owners of AR -4 speaker 
systems may write for free hanger strips 
to be attached to cabinet with picture 
hooks rated for 30 -lb load. Send serial 
numbers of speakers for these strips. - 
Acoustic Research, Inc, 24 Thorndike 
St., Cambridge, Mass. 02141 

4- CHANNEL PREAMP /MIXER, 
model RA -637, all- transistor, may be used 
as straight preamp for mike or magnetic 
phono cartridge or to mix up to 4 input 
signals from high- or low -level source. 

Uses standard RCA -type connectors. 
Each input has selector switch. Preamp 
gain is 65 db with switch in high -level 
position and 30 db on low -level position. 
Operates on 6 standard penlight batter- 
ies (included). VU meter; tone controls. 
10 x 2% x 6% in. -Olson Electronics, Inc., 
260 S. Forge St., Akron 8, Ohio 

SCREWDRIVER / VOLTAGE 
TESTER. No. 203006 is 4 in. long, No. 
203007 5 in. Test for opens or hot lines in 
any circuit from 110 to 380 volts. Trans- 

RADIO -ELECTRONICS 
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parent plastic handle has resistor and 
neon lamp that glows when screwdriver 
is applied to live line. -Littelfuse, 800 E. 
Northwest Hwy., Des Plaines, Ill. 

CAPACITOR /DESOLDERING 
TOOLKIT, the AKU -102 consists of 150 

type DBE clipped mylar -paper capaci- 
tors, packed 5 each in transparent plastic 
bags, plus an Ungar 270 desoldering kit 
with 2 extra tips and instruction manual. 
-Aerovox Corp., 740 Belleview Ave., 
New Bedford, Mass. 

TRANSIS- 
TORIZED IN- 
VERTER, Pow - 
ermaker, a 300 - 
watt all- transis- 
tor inverter 
which changes 
12 -volt battery 
power to 120 - 
volts, 60 cycles. 
5% in. square, 
12 lb.- Topaz, 
Inc., 3802 Hous- 
ton St., San 
Diego, Calif. 
92110 

NEW CABI- 
NET FOR SPEAK- 
ER SYSTEM, A7W 
or A7 -500W, 44 x 30 
x 24 in. Walnut -fin- 
ished cabinet for A7 
"Voice of the The- 
atre" speaker sys- 
tem. -Altec Lansing 
Corp., 1515 S. Man - 
chester Ave., Ana - 
heim, Calif. 

STEREO -MONO PREAMP -AM- 
PLIFIER, S -9000. All- silicon transistor 
circuitry, 150 watts music power. Peak 
power is 300 watts; continuous sinewave 
power rating is 100 watts or 50 watts per 
channel 1% distortion from 12 to 23,000 
cycles. Input sensitivity: phono 1.8 mil- 
livolts, tapehead 1.0 mv, tuner 0.25 volt. 

Maximum noise and hum: phono -70 db, 
tuner -80 db. Output circuits coupled 

JANUARY, 1 9 6 5 

... 
GPEAT NEW MOTT IJT8I 
AT A NEW LOW PFIGE.! 
Have fun ... save money ... build the world's best 

stereo... with great new stereo kits from Scott. 

Scott's full - color instruction book and matching 

Part-Charts make these kits a breeze to put 

together . - . and, they'll give you and your family 

years of trouble - free enjoyment. The LT-110B 

FM stereo tuner incorporates famous Scott Sonic 

Monitor and factory - wired, pre - aligned silver - 

plated front end and Time -Switching multiplex 

sections for top reception and stereo quality even 

in fringe areas. The LK - 48B stereo amplifier 

includes switched front headphone output, powered 

center channel output for driving extension 
speakers, and many other unique Scott features. 

1 

I 
1 

I 

LT-110B FM Stereo Multiplex Tuner $139.95 LK-4813 48-Watt Stereo Amplifier Kit $129.95 

No =MIN= ra r ra ra ra ra lfa Ifa Ifa Ifa ra ra Ifa ra ra ra fa ra ra ra ra' 
FREE 24 PAGE BOOKLET 

H. H. SCOTT, INC., 111 Powdermill Road, Maynard, Mass. 

Rush me Scott's free 24 -page Custom Stereo Guide: 

Name Address 

City State Lip 

570 -01 

Export: Scott International, 111 Powdermill Road, Maynard, Mass. 
Canada: Atlas Radio Corp., 50 Wingold Avenue, Toronto 

I -MIMI - - -- -MN - -fa fa fa fa fa1fala IMM11111111111MINOM1111 

SCOTT" 

1 

1 

1 
1 
1 
1 

I 
I 

Z I stands for the Post Office Department's new Zoning Improve- 
ment P ment Plan. When renewing your RADIO- ELECTRONICS 

subscription, or sending us a change of address, please let us know what 
your ZIP Code is. We'll add it to your address mailing plate ... and you'll 
get speedier delivery service from the Post Office. By the way, when 
writing to us, address: RADIO- ELECTRONICS, 154 West 14th St., 
New York, N. Y. 10011. 

!' 

AS THE WORLD'S FOREMOST 
MANUFACTURER OF 

i COLOR GUNS 

Experts Specify Grif- 
fiths Color Guns! 
Backed by our high- 
ly experienced staff 
of engineers, Grif- 
fiths precision tests 
to the industry's high- 
est standards to as- 

sure perfect perfor- 
mance . . . automat- 
ically. 

For the finest qual- 
ity in color, call on 

Griffiths Electronics. 

GRFFTHS 
L T1LiOB9fl@ A3 
1301 E. L.nden Avenue.Lintlen. N. J. P 0 Be' 602 

Area Code- 201 925- 7300 
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Build III Yourself TV- 1'amera kit 
Here It Is! - Offered For The 

First Time From England! 

GGÌiFiILTKjT 
The first fully transistorized TV CAMERA KIT. 

It is so simple to make BECAUSE: 

Comprehensive step by step fully illustrated 
instruction book, including basic Camera Theory. 

Wideband Video Amplifier with only one tuned 
inductor. No signal generator or special test equip 
ment required. 

Unique printed circuit board with each com- 
ponent clearly marked. 

Single Unit Scanning and Focus Assembly, in- 
cluding Target connector. 

These are the Star features to ensure good pictures 
from your DO -IT- YOURSELF TV CAMERA. 

YOU CAN USE YOUR OWN TV 
TO MONITOR TV CAMERA. 

We will offer you in the very near future a 
low priced VIDEO TAPE RECORDER KIT. 

BEUKIT COMPLETE WITH VIDICON $251.90 
ASSEMBLED - $295.00 

Lens purchased with Kit $39.50 extra. 

For full information write to 
P.A.F. ENTERPRISES 

Dept. C 

32 EAST 22nd STREET, BAYONNE, N. J. 07002 

Distributor for Beulah Electronics, England. 
We also carry 3 completed models of Video Cameras - Plus a full line of Video lenses and accessories. 

Subject to price change. 

Fill in coupon for a FREE One Year Sub- 
scription to OLSON ELECTRONICS' Fantas- 
tic Value Packed Catalog - Unheard of 
LOW, LOW PRICES on Brand Name 
Speakers, Changers, Tubes, Tools, Stereo 
Amps, Tuners, CB, Hi -Fi's, and thousands 
of other Electronic Values. Credit plan 
available. 

NAME 

ADDRESS 

CITY ZONE -STATE 
If you have a friend interested in electronics 
send his name and address for a FREE sub- 
scription also. 

OLSON ELECTRONICS, INC. 

337 S. Forge Street Akron, Ohio 44308 
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through 3,000 -4 capacitors; impedance 
range 4 to 16 ohms. Patent -pending short- 
circuit protection circuitry. -Sherwood 
Electronic Labs, Inc., 4300 N. California 
Ave., Chicago, Ill. 60618 

4 -WATT POTENTI- 
OMETER, series 45, in 
case no bigger than 2- 
watt pot. Rated a true full 
4 watts at 40 °C, derated 
to zero power at 150 °C. 
13g -in. diameter, available 
in resistance range of 10 
ohms to 15,000 ohms lin- 
ear. Standard tolerance is 
±10 %. Standard bushing 
mounting, split -locking 
bushing.- Clarostat Mfg. 
Co., Inc., Dover, N. H. 

SILVER -FILLED SILICONE 
GREASE, E -Kote 3028, combines con- 
ductivity ( volume resistivity is approxi- 
mately .01 ohm -cm) with a good lubri- 
cant. Retains consistency over tempera- 

ture range of -65 °C to 200 °C. Suited 
for making nonpermanent electrical con- 
nections and as "fluid gasket" to improve 
conductivity between mechanically fas- 
tened parts. For small amounts, hypo- 
dermic needle can be attached to syringe. 
No mixing, curing or drying necessary. - 
Epoxy Products, Inc., 133 Coit St., Irv- 
ington, N. J. 07111 

IRRADIATED POLYOLEFIN 
SHRINKABLE TUBING, Penntube V, 
in 14 popular sizes, shrink ratio of 2:1 at 
approximately 275 °F. High dielectric 
and mechanical strength. Chemical and 
corrosion -resistant, passes 45° flammabil- 
ity test. -Pennsylvania Fluorocarbon Co., 
Inc., Holley St. and Madison Ave., Clif- 
ton Heights, Pa. 

5 -BAND TRANSCEIVER, NCX -5, 
for 80 -, 40 -, 20 -, 15- and 10 -meter ama- 
teur bands, essentially no warmup drift, 
digital dial readout calibrated to 100 cy- 
cles on each band. 2 rf stages in receiver 

section. Transceive vernier control allows 
±5 kc receiver offset from transmitter 
frequency when desired. Fast attack - 
slow -decay age, S- meter, full VOX or 
PTT operation, break -in CW keying with 
adjustable release time plus alc. -Na- 
tional Radio Co., Inc., Dept P, 37 Wash- 
ington St., Melrose, Mass. 02176 

PROGRAM -INTERCOM CON- 
TROL CENTER, model S330 solid -state 
sound system, developed for small 
schools, features: dual- channel opera- 
tion; separate intercom and program am- 

plifler; acoustic noise suppressor and 
overload protective circuits; inputs for 3 
low- impedance mikes; 3 high -impedance 
auxiliaries; 16 station selector keys; voice 
call -in facilities; selective privacy on in- 
tercom. -Rauland -Borg Corp., 3535 W. 
Addison St., Chicago, Ill. 60618 

PRODUC- 
TION TYPE DI- 
ODE TESTER, 
model ID -1017, 
checks any 1 -watt 
or higher -rated di- 
ode for short, open 
or improperly 
marked polarity. In- 
structions printed on 
cover. Load on di- 
ode being tested is 
No. 47 indicator 
lamp drawing less 
than 1 watt. Guar- 
anteed, except for 
lamps or abuse, for 
1 year. -Henry Fran- 
cis Parks Lab, PO 
Box 1665, Seattle, 
Wash. 98125 

TRAN-'N' 
OR ELIMINATV 
ipslsTOlmrErr 

LIS "e+. 

rrrtE° MOW, ' ...,r 
NO. VE-195 

DIODE TESTER 

VIBRATOR ELIMI- 
NATOR, "Vi- Tran ", 
is solid- state. For mo- 
bile equipment; sim- 
ply plugs into vibra- 
tor socket. Advanta- 
ges over vibrators: 
reduced noise (vibra- 
tor hash eliminated), 
conserves p o w e r, 
boosts output, oper- 
ates cooler. Tempera- 
ture range: -50 °F to 
180 °F. Aluminum - 
cased.- I.E.H. Mfg. 
Co., 102 Prince St., 
New York, N. Y. 
10012. 

END 

All specifications from manufacturers data. I 
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Tips for Technicians 
Mallory Distributor Products Company 
P.O. Box 1558, Indianapolis, Ind. 46206 

a division of P. R. Mallory & Co. Inc. 

What you should know 
about film resistors 

4 watt 10K ohms MOL: 

Load Cycled 11 hours on, r/¢ hour off 

Typical stability test data: 10,000 -hour load cycling 
test. Average resistance change is less than 1%! 

JANUARY, 1965 

If you've been looking inside some of the recent 
model television sets, chances are that you've noticed 
some unusual -looking resistors. Especially in the 
sizes readily identifiable as under 10 watts. You'll 
probably find them in spots where you're used to 
seeing small wirewounds. 

There's a good reason. These are metal oxide film 
resistors. And the reason they're making such a hit 
is that they have as good stability and life as wire - 
wounds -but they cost only about half as much 
in most values. 

What's different about them? 

First, they're made differently. A thin layer of tin 
oxide is evaporated onto a high quality ceramic rod, 
at high temperatures. A spiral groove is then cut, by 
a highly precise automatic machine, to produce a 
resistance path with the desired ohmic value. Then 
the end connections are applied and the whole works 
gets a coating of silicone finish. You can get a lot 
higher resistance values, size for size, than with 
wirewounds, because you're not limited by the 
problems of winding hair -thin wires. Top resistance 
for the 4, 5 and 7 watt sizes is 120,000 ohms; for 2 and 
3 watts, 56,000 ohms. Standard tolerance is 10 %. 

Second, they behave differently. Their stability is 
really terrific. We've run them with on -off load 
cycling for 10,000 hours and measured changes of 
less than 1 %. They'll take heavy brief overloads 
without damage, aren't bothered by humidity or 
vibration. And they're noninductive up to 250 mc. 
The name to ask your Mallory Distributor for is the 
MOL film resistor. He has them in 2, 3, 4, 5, and 7 
watt ratings, in popular resistance values. And when 
you need a higher wattage (up to 200 watts) ask him 
for Mallory vitreous enamel resistors -you can't 
beat them for cool operation and stable life. 
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Why Ito 
You Read 
So Slowly.? 

A noted publisher in Chicago reports 
there is a simple technique of rapid 
reading which should enable you to 
double your reading speed and yet re- 
tain much more. Most people do not 
realize how much they could increase 
their pleasure, success and income by 
reading faster and more accurately. 

According to this publisher, any- 
one, regardless of his present reading 
skill, can use this simple technique to 
improve his reading ability to a re- 
markable degree. Whether reading 
stories, books, technical matter, it be- 
comes possible to read sentences at a 
glance and entire pages in seconds 
with this method. 

To acquaint the readers of this 
magazine with the easy -to- follow 
rules for developing rapid reading 
skill, the company has printed full de- 
tails of its interesting self- training 
method in a new book, "Adventures in 
Reading Improvement" mailed free to 
anyone who requests it. No obligation. 
Simply send your request to: Read- 
ing, 835 Diversey Parkway, Dept. 
4481 Chicago, Illinois 60614. A post- 
card will do. 

see what's new 
and important 
in COLOR TV ... 
available first 
in the leading 
magazine of the 
electronic 
service industry 

SEND FOR THIS SPECIAL FREE ISSUE! 
see how a subscription to 

PF REPORTER keeps you ahead - 
HELPS YOU EARN MORE! 

r---- 
PF REPORTER, Dept. RER -t FREE 
Boo 68003, Indianapolis, Ind. 46268 

Send me the FREE Special Color TV issue of 
PF REPORTER. 

Name 

Address 

LCity 
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booklets 

fi/ew Literature 

CATALOG, No. 80, 1965, 656 illustrated pages 
of semiconductors, tubes, test instruments, chokes, 
transformers, capacitors, resistors, relays, switches, 
plugs, sockets, connectors, wire and cable, batteries, 
TV accessories, antennas, cases and cabinets, tools, 
electronics publications, audio and ham gear. - 
Newark Electronics Corp., 223 W. Madison St., 
Chicago, Ill. 60606 

FANS AND BLOWERS FLYER, 1 sheet, in- 
cludes specs on vane -axial, tube -axial and propeller 
fans, cooling panels, squirrel -cage blowers all avail- 
able nationally on 24 -hr delivery. -Rotron Manu- 
facturing Co., Inc., Woodstock, N.Y. 

"WHAT'S NEW" BULLETIN, 4 pages, lists 
new titles, has fact page on "How to Use Radio - 
TV Data" and lists all available Supreme manuals. 
-Supreme Publications, 1760 Balsam Rd., High- 
land Park, Ill. 60035 

LAST -MINUTE CHRISTMAS SHOPPERS' 
CATALOG, 36 -page tabloid -size flyer of bargains 
in audio, hi -fi gear, tube kits, power supplies, 
transistor ignition system, tape recorders, etc. - 
Olson Electronics, 260 S. Forge St., Akron, Ohio 
44308 

CATALOG OF WIRING BOARDS, 24 pages, 
2 colors, with photos and specs, ordering informa- 
tion and technical data on universal wiring board. 
-Vero Electronics, Inc., 48 Allen Blvd., Farming- 
dale, N.Y. 

HI -FI LOUDSPEAKER CATALOG, No. 165 - 
K, 24 pages describing newest in stereo and mono 
loudspeakers, headphones, speaker components and 
speaker system kits. Included are new model 2 -way 
bookshelf systems, and new Sigma and Delta 
series. With photos.- Jensen Manufacturing Co., 
6601 S. Laramie Ave., Chicago, Ill. 60638 

TV DISTRIBUTION SYSTEM HANDBOOK, 
(revised edition) written by Jack Beever, firm's 
technical director. 52 pages. Has mid- section of 
split pages which permit making up 150 system 
layouts. - Jerrold Electronics Corp., Distributor 
Sales Div., 15th & Lehigh Ave., Philadelphia, Pa. 
19132. Sl 

SEMICONDUCTORS CATALOG, B -8869, 
filing No. 54 -000, 12 pages, looseleaf punched. 
Photos and specs of Westinghouse line of rectifiers, 
transistors, silicon controlled rectifiers, gate con- 
trolled switches and assemblies.- Milgray /New 
York, 160 Varick St., New York, N.Y. 10013 

TAPE RECORDING HANDBOOK, 16 pages, 
pocket size, all text. How to build music library, 
add sound to slides or movies; care and feeding of 
tape recorders. -Pofe Electronics, Dept. LF, 1716 
Northfield, Muncie, Ind. 47304 

GUIDE TO CUSTOM STEREO for 1965. 20 
pages, full color, with articles, photographs and 
diagrams on decorating with custom stereo com- 
ponents plus article on how FM multiplex stereo 
works. Photos and specs of tuners, amplifiers, 
tuner /amplifiers, speakers and kits. -H. H. Scott, 
Inc., Dept. P., 111 Powdermill Road, Maynard, 
Mass. 

"YOUR CAREER IN ELECTRONICS," a 64- 
page book describing home -study courses in elec- 
tronics fundamentals, monochrome and color TV 
servicing, transistors, communications electronics, 
FCC license preparation, mobile communications, 
automation electronics, digital techniques, industrial 
applications, automatic controls, nuclear instrumen- 
tation, drafting and computer programming. -RCA 
Institutes, Inc., Home Study School, Dept. RE -NL, 
350 W. 4 St., New York, N.Y. 10014 

LOUDSPEAKER BULLETIN, No. C -102, 
One looseleaf punched sheet. Photos and specs on 

ceramic loudspeaker model C8T and the Oxford 
Specialist series. -Oxford Transducer Co., 2331 N. 
Washtenaw Ave., Chicago 47, Ill. 

CATALOG 651, 148 pages of more than 4,000 
items for scientific hobbyists and experimenters, in- 
cluding such new items as moiré patterns, solar 
house kit, Spilhaus space clock, 50X measuring 
microscope, portable metronome, text on home -built 
telescopes, element collector's kit and government 
and war -surplus materials from serial cameras to 
gyroscopes.- Edmund Scientific Co., 107 E. Glou- 
cester Pike, Barrington N.J. 08007 

REPLACEMENT COMPONENT SELEC- 
TOR, 200GLD, 56 pages of capacitors -electro -_ 
lytics, paper and film tubulars, filters. Resistor and 
capacitor decade boxes, test instruments, vibrators, 
heavy -duty antenna rotator systems. With alpha- 
numeric index. -Cornell- Dubilier Electronics, 50 
Paris St., Newark, N.J. 07101 

BATTERY DATA SHEETS on 4 types of 
sintered -plate, nickel- cadmium batteries, with 
photos, dimensions, curves, and one sheet on 
modular batteries. Write for BA -122, -125, -131, 
-132. -Sonotone Battery Div., Elmsford, N.Y. 

ELECTROLYTIC CAPACITOR REPLACE- 
MENT MANUAL, K -107, revised edition. Includes 
35 set suppliers not in previous edition. 48 pages 
cover 291 makes, including TV sets as well as 
home, auto and portable radios manufactured from 
1947 to April 1964, all with parts numbers, ratings 
and prices-Sprague Products Co., 81 Marshall 
St., North Adams, Mass. 10¢ 

CATALOG AND REPLACEMENT GUIDE, 
1963 -4, 155 pages. Pages 1-65 are index; TV, hi -fi, 
auto and home radio components with photos and 
specs. Pages 66-153 devoted to replacement guide. -Merit Coil & Transformer Corp., Merit Plaza, 
Hollywood, Fla. 

MIDYEAR BARGAIN CATALOG No. 
19641/2. 48 pages of buys in speakers, amplifiers, 
PA systems, tape recorders, resistors, grille cloth, 
antennas, test instruments, intercoms, tubes, ac- 
cessories, etc. -McGee Radio Co., 1901 -07 McGee 
St., Kansas City 8, Mo. 

BULLETIN 7964. 4 pages describing charac- 
teristics and applications of line of inverter type 
SCR's rated 4, 7, 16, 55 and 110 amps rms, in for- 
ward biasing voltages from 50 to 600 volts. Prices. 
-Westinghouse Semiconductor Div., Youngwood, 
Pa. 

CATALOG, V11-1 (EEM file system, Sec. 
4800) 8 pages, looseleaf punched. Varactor diodes, 
specs for standard and high -Q types, ultra -low- 
leakage, high -capacitance and JEDEC types, with 
curves and applications.- Solitron Devices, Inc., 
33 Chester St., Lynn, Mass. 

TWIST -PRONG REFERENCE CATALOG, 
96 pages, ring- binder punched. Contains introduc- 
tion, application range listing, and replacement 
guide for single, dual, triple, quad and printed -cir- 
cuit section twist -prong electrolytics.-Cornell- 
Dubilier Electronics, 50 Paris St., Newark, N.J. 
07101 

ZENER DIODE CROSS- REFERENCE, PZ 
109, 22 pages, looseleaf punched. Cross- reference 
charts, replacement charts plus 3 pages of case di- 
mensions of manufacturer's Zener diode line. - 
Motorola Semiconductor Products, Inc., Box 955, 
Phoenix, Ariz. 85001 

ZENER DIODES, No. T 4008. 12 -page reli- 
ability evaluation of 10 -watt diffused silicon Zener 
diodes, including life test summaries, failure rates, 
stability histograms, environmental summary and 
various MIL group Inspections.- Motorola Semi- 
conductor Products Inc., Box 955, Phoenix, Ariz. 
85001 

END 

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, 
mention the issue and page of RADIO -ELEC- 
TRONICS 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


The VHF -FM antenna 

that challenges a aomp 

VL -10 (Illustrated) 
9 driven elements 
1 parasitic element 
List price $34.95 

VHF -FM ANTE 
Finco's Color Ve -Log challenges all competition on color or black and white reception 

and stands behind this challenge with a "Guarantee of Supremacy ". The swept ele- 

ment design assures the finest in brilliant color and sharply defined black and white 

television reception - as well as superb FM monaural and stereo quality. FINCO pre- 

cision- engineered features make these advanced -design antennas indispensable to 

good home sight- and -sound systems. And, of course, they carry the famous uncon- 

ditional guarantee from the leading manufacturer in the field - FINCO. Promote the 

Color Ve -Log Antennas with pride, sell them with confidence, and profit handsomely. 

Featuring Finco's Exclusive Gold Corodizing 

VL -5 
5 element VHF -FM 
5 driven elements 
List price $16.95 

VL -7 
7 element VHF -FM 
7 driven elements 
List price $23.95 

VL -15 
15 element VHF -FM 
9 driven elements 
6 parasitic elements 
List price $46.95 

The FINNEY Company 34 W. Interstate Street 
Write for color brochure #20-307, Dept. RE 

VL -18 
18 element VHF -FM 
9 driven elements 
9 parasitic elements 
List price $54.50 

Bedford, Ohio 
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Make This Your Luckiest Day 
Join the Gernsback Electronics Book Club today, 
and get this outstanding practical two- volume work 

only 99c 
A $9.90 Value ...Originally a $25 Training Course! 

You agree to buy only four additional books 
during the next 12 months at low Club prices. 

How to Fix Transistor Radios and Printed Circuits! by Leonard C. Lane 
was originally prepared as a complete course in servicing transistor radios. This two 
volume version treats every aspect of transistors, much of it new, original, unavail- 
able anywhere else in book form. Hundreds of illustrations aid understanding. Com- 
pletely covers semiconductor fundamentals, how transistors work, transistor types, 
amplifiers, RF and IF stages,. printed circuits, specific servicing methods and tech- 
niques, and many, many more subjects. 

Here is a fabulous offer to introduce you to Gernsback Li- 
brary's famous Electronics Book Club, specifically designed 
to help you increase your knowledge and earning power. 

WHY SHOULD YOU JOIN! 
Whatever your interest in electronics - radio and TV servicing, 
audio and hi -fi, industrial or defense electronics, electronics as a 

hobby - you'll find that the Electronics Book Club will help you 
get the job you want, keep it, improve it, or make your leisure 
hours more enjoyable. By broadening your knowledge and skills, 
you'll build your earning power and electronics enjoyment as well. 

WHAT BOOKS ARE OFFERED? 
From Gernsback Library and other leading publishers come the 
country's most respected books in the field of electronics. All are 
deluxe, hard -covered, attractive looking books of permanent value - books you'll want to keep in your professional library. 

HOW THE CLUB WORKS 
The Electronics Book Club will send you, regularly, a newsy bul- i 
GERNSBACK LIBRARY, INC. u 

154 West 14th Street, New York, N. Y. 10011 I- C -M -RE -1/65' 
Enroll me as a member of the G/L Electronics Book Club. Start my mem- I 
bership with the set of "How to Fix Transistor Radios and Printed Circuits," 
for only 99c (plus a few cents postage). Thereafter, send me the club 
bulletin describing the current selection which I may purchase at a special ' 
discount price if I wish. I understand that my only obligation is to purchase 
just 4 additional books within the next 12 months, and that I may cancel 
anytime thereafter. I also understand that I may cancel immediately, simply 
by returning the two volume set within 10 days. 

I 
Name 

Address 
Zip 

City State Code 

We pay postage if you send your remittance with this coupon. You 
have the same return privilege. Remittance enclosed. 

(This offer good in U.S.A. and Canada only) 
Are you a subscriber Do you buy single copies 
to RADIO-ELECTRONICS? of RADIO -ELECTRONICS? 
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letin describing in detail the club selection and alternates. You may 
select one or more books - or reject all books offered that month. 
You agree to accept only 4 additional books from the many offered 
in the next 12 months. You may cancel anytime after that. 

HOW TO JOIN 
Simply fill out and mail the coupon today. You will be sent 
your set of "How to Fix Transistor Radios and Printed Cir- 
cuits," which regularly sells for $9.90. We will bill you 990 
(plus a few cents postage). If you are not satisfied with the 
set, send books back within 10 days and membership is can- 
celled. The selections listed are typical of those you'll be able 
to choose from at the special reduced club member's price. 

TYPICAL CLUB SELECTIONS: 
Electronics Data Handbook 

Reg. $4.60 -Club price $3.25 
(You save $1.35) 

Basic TV Course 
Reg. 5.75 -Club price $4.85 

(You save 900) 
Basic Transistor Course 

Reg. $5.75 -Club price $4.50 
(You save $1.25) 

How to Build Tiny 
Electronic Circuits 

Reg. $5.85 -Club price $4.95 
(You save 900) 

Radio Servicing Made Easy (2 Vols.) 
Reg. $9.95 -Club price $7.75 

(You save $2.20) 
The Oscilloscope 

Reg. $5.20 -Club price $3.95 
(You save $1.25) 

How to Make Money Operating Your 
Own Radio and TV Service 
Business 

Reg. $5.00 -Club price $3.75 
(You save $1.25) 

Elements of Electron Physics 
Reg. $5.65 -Club price $4.45 

(You save $1.20) 
Electronic Design Charts 

Reg. $5.95 -Club price $4.95 
(You save $1.00) 

Horizontal Sweep Servicing 
Handbook 

Reg. $5.75 -Club price $4.50 
(You save $1.25) 

Basic Radio Course 
Reg. $5.75 -Club price $4.85 

(You save 90e) 

Audio Design Handbook 
Reg. $5.00 -Club price $3.75 

(You save $1.25) 
Elements of Tape Recorder Circuits 

Reg. $5.00 -Club price $3.75 
(You save $1.25) 

Basic Math Course for Electronics 
Reg. $6.45 -Club price $5.15 

(You save $1.30) 
The V.T.V.M. 

Reg. $4.60 -Club price $3.35 
(You save $1.25) 

Transistor Reference Book 
Reg. $6.00 -Club price $4.50 

(You save $1.50) 
Industrial Electronics Made Easy 

Reg. $5.95 -Club price $4.35 
(You save $1.60) 

Fundamentals of Semiconductors 
Ree. $4.60 -Club price $3.25 

(You save $1.35) 
Tubes and Circuits 

Reg. $4.95 -Club price $3.75 
(You save $1.20) 

Hi -Fi Made Easy 
Reg. $5.00 -Club price $3.75 

(You save $1.25) 
Basic Industrial Electronics Course 

Reg. $5.95 -Club price $4.70 
(You save $1.25) 

The Story of Stereo 
Reg. $5.00-Club 

(You save $1.40) 

RADIO -ELECTRONICS 
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TECHNTES O 

POOR OR INCORRECT COLOR 

The usual complaint is poor or incorrect color and the 

hue control does not operate properly. The screen controls 
appear to operate on the wrong guns. For example, the red 

screen control may affect the blue or green gun. 
This problem occurs when the color picture tube is 

magnetized by a nearby lightning stroke. Degaussing the tube 
restores normal operation. G -E Service Talk 

KILLING LINE NOISE IN AC -DC SETS 

117 VAC 
SMALL 

c.HTR CH 

6-0l 

DROPPING RES (IF ANY) 

5 / 600 V 

T 

HTRS 
A 

Electric razors, small appliances, motors, neon lights 
and such -like introduce noises into almost any ac -dc radio. 
The schematic shows how a pair of rf heater chokes and 
one capacitor can be wired into any ac -dc heater circuit to 
filter out all those noises. 

Use chokes that are rated above the total heater cur - 
rent.-A. von Zook 

UHER SR -111 RECORDER: FAULTY MUTING 

When the muting contacts on these machines get dirty, 
they let enough audio through to make a "twittering" in the 
speaker as a tape is rewound. Cleaning them with a shop 
solvent and tightening the retaining screw usually solves the 
problem. 

Be sure power is off when you clean the contacts. Ac- 
cidentally grounding the start- magnet contacts will blow the 
low -voltage fuse (later machines only -on earlier models 
those contacts are not near the muting contacts) . 

On machines with serial numbers lower than 89,000, 
the muting contacts are just in front of the record play head. 
On later machines, they are to the right of the start key. - 
Steve Dow continued 

JANUARY, 1965 

add an fm- stereo service center 
with this one new 

sencore unit! 

THE SENCORE MX129 FM STEREO 

MULTIPLEX GENERATOR & ANALYZER 

FM- Stereo growth continues to mount and is fast becoming 
as big a field as Color TV. This means more FM- Stereo 
service business for you, now and in the future. Is your 
shop equipped? It can be - completely and economically - with the MX129, the FM- Stereo "Service Center in a 

Case." The instantly stable, 19- Transistor, crystal controlled 
MX129 is the most versatile, most portable (only 7% 
pounds), most trouble free and efficient multiplex unit on 
the market - just like having your own FM- Stereo trans- 
mitter on your bench or in your truck. Powered by 115 
volts AC, it produces all signals for trouble shooting and 
aligning the stereo section of the FM receiver . . . can 
be used to demonstrate stereo FM when no programs are 
being broadcast. Self- contained meter, calibrated in peak 
to peak volts and DB, is used to accurately set all MX129 
controls and as an external meter to 
measure channel separator at the FM- 
Stereo speakers. NO OTHER EQUIP- 
MENT IS REQUIRED. only $16950 
SIGNALS AVAILABLE FOR ALIGNMENT, TROUBLE SHOOTING AND 

ANALYZING: 
FM -RF carrier with composite multiplex audio signal with 38kc sup- 
pressed carrier, 19kc pilot and 67kc SCA signals Multiplex signal 
formed by 60 or 1000 cycle internal tones or any external signal 

Full control over left and right channel amplitude (modulation) 
External 67kc SCA signal available for trap adjustment Composite 

signals available for signal injection FM detector 

professional quality that's the difference! NCO-- 
426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS 
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FREE ELECTRONICS CATALOG 
Tremendous Bargains (see coupon) 

BUILD2O RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO "EDU -KIT"® 
All Guaranteed to Work! 

PRACTICAL only 

HOME $ 
RADIO 
COURSE 

NOW INCLUDES * 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR 
k AMPLIFIER 
* SIGNAL TRACER 
k 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 RADIO 

SOLDERING 
TOOLS 

IRON TESTER &INSTRUCOTIONSMANUAL 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 

a rock -bottom price. Our kit is designed to train Radio & Electronics Technicians, 
making use of the most modern methods of home training. You will learn radio 
theory, construction, servicing, basin Hi -Fi and TV repairs, code, FCC amateur 
Iieense 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 towire and solder, how to operate 
electronic uipment, how to build radios. Today it is no longer necessary to nd 
hundreds of dollars for a radio course. You will receive a basin education in radio, 
worth many times the small price you pay, only $26.95 complete. 

THE KIT FOR EVERYONE 
The Progressive Radio "Etlu -Kit" was specifically prepared for any person who 

has a desire to learn Radio. The "Edu -Kit' has been used successfully by young 
and 
and 

old in all tp is 
used 

the world, 
for training and rehabilitation 

lofaArmed Clubs in 
Forces ePersonnel 

and Veterans throughout the world. 
The Progressive Radio "Edu -Kit" eqqu 

e 

s na 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 niversally accepted as the standard in the field of electronics training. 
Tho 'Etlu -Kit" uses the odern educational principle of "Learn by Doing.' Therefore, you will oo struct 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 "EduKit." 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 re ad- vanced radio, learn 
Re 

ore advanced theory and techniques. Gradually, in a pro- gressive manner, and your own rate, you will find yourself constructing more 
advanced multi -tube radio circuits. and doing work like a professional Radio Technician. 

Included in the "Edu -Kit" course are 20 Receiver, Transmitter, Code Oscillator, 
Signal Tracer, Signal Injector, Square Wave Generator nd Amplifier circuits. These 
are not professional "bread board" experiments. but genuine radio circuits, Con- 
structed by means f professional wiring and soldering on metal chassis, plus the new method of nradio struction 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 "EduKit" 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 ell -advanced topics in Hi -Fi and TV. Your studies will be further aided 
by Quia materials and our well -known FREE Consultation Service. 

THE "EDU -KIT" IS COMPLETE 
You will receive ive all parts and instructions necessary to build 20 different radio 

and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, variable, lectrolyytic, c ceramic and paper dielectric condensers, resis- tors, tie strips, coils, hardwaremtubing, punched metal chassis, Instruction Manuals, hookup i e, solder, selenium rectifiers, volume controls, switches. knobs, etc. 
In addition, you receive Printed Circuit materials, including Printed Circuit chas- 

e 
s 

special tube sockets, hardware and instructions. You also receive a useful set f tools, a professional electric soldering iron, and a self -powered Dynamic Radio & Electronics Tester. The "Ed -Kit" also includes Code Instructions and the Pro- gressive Code Oscillator, in addition to the F.C.C.-type Questions and Answers for Radio Amateur License training. You will also receive lessons for servicing with 
the Progressive Signal Tracer and the Progressive Signal Injector, and a High Fidelity Guide and Quia Book. Everything is yours to keep. 

J. Statatis, of 2S Poplar Pl., Waterbury, Conn., rites: "I have repaired several sets for my friends, and made money. The "Edu -Kit" paid for itself. I was ready to spend 5240 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 Indl- 

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 "Etlu -Kit" Is now available in 
spanish as well as English. It is understood and agreed that should the Progressive Radio "EduKit" be 
returned to Progressive "Etlu -Kits" Inc., for any reason whatever, the pur- 

dchase price will be refunded in full, without quibble or question, and without 
elay. 

The high recognition which Progressive " 
due to 

Inc. has earned through 
its many years f service to 

perfect engineering, 
is due to is unconditional soIrenal insistence 

upon the maintenance of perfect engineering, the highest instructional stand- 
ards, and lÖÓgó adherence to its Unconditional Money -Back Guarantee. As 
result, we do not have a s ngle dissatisfied customer throughout the entire 
world. 

ORDER FROM AD - RECEIVE FREE BONUS 
RADIO & TV PARTS JACKPOT WORTH $15 

Send "Edu -Kit" Postpaid. I enclose full payment of $26.95. 
Send "Edu -Kit" C.O.D. I will pay $26.95 plus postage. 
Rush me FREE ELECTRONICS BARGAIN CATALOG. Include descriptive 
literature on "Edu -Kit." 

Name 

Add resa 

Progressive "EDU- KITS" Inc. 1186 B o dw t, 
N 
Dept. C -235G 

(ATT. S. GOODMAN, M.S. ,n ED., PRES.) 
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TECHNOTES t onjinuetl 
STROMBERG MODEL 12 STAMP CLOCKS 

After long use, one of the most common component 
failures in these automatic stamp clocks is the imprint coil. 
The coil, an electromagnet wound with heavy -gauge enam- 
eled wire, at times develops shorted turns, probably because 
of humid, corrosive atmospheres and high temperatures in 
many factories. 

One early indication of approaching imprint -coil failure 
is the dimming of lights on the same circuit as the clock dur- 
ing the moment of imprint. If you repair the stamp clock 
then, you will avoid later troubles, such as blowing a line 
fuse. The defective coil must be changed. A replacement unit 
is available from the Stromberg Co. F. G. Lewis 

RCA KCS -96: NO VERTICAL SYNC 

1/2 6CG7 
SYNC C144 

OUTPUT R151 .0022 

22K 

I/26CG7 

OSCT 22K 

6AQ5 
.015 .027 22K 

VERT 
OUTPUT 

18K 1.0033 18K 

SHORTED 
TO ONO 

VERT 
HOLD 

6.8 
MEG 

. I 

6 .022 

a C 147 15 K 

Ì .047 

330 K 
470K 

IMEG 

820 K 

FOUND 
SHORTED 

TO HEIGHT CONTROL 

265V VERT LIN 

2.5 MEG 

.06 

8.2K 

IMEG 

TO VERT 

OUTPUT 
TRANS 

Trouble was remedied by replacing shorted C143 (see 
diagram). Afterward, it was found that the height control 
had to be set to the end of its range to get enough height. 
A scope check at the vertical output grid showed a linear 
sawtooth instead of the normal sawtooth- plus -spike wave- 
form. 

Checking the waveshaping components, I found C149 
(.01 µf) had shorted to ground. Replacing it brought the set 
back to normal. - Wesley Bazell 

G -E MODEL 409 FM RADIO FADING 

The wiping contacts on the FM tuning capacitors had 
become dirty. Tapping on the side of the radio would bring 
stations back. 

To correct this trouble, remove the shield and clean the 
small wiping contact springs with a good contact cleaner. 
Also clean the rotor of the variable capacitor where the 
springs touch. Sometimes it will help to bend the springs to 
get a better connection. Alfred L. Hollinden 

PHILCO 367 TRANSISTOR 

CTV CAMERAS 

CHECK FOR VIDEO 

\0 412 

2N588 

t 
500µf 

22012 IOK 

VIDEO OUTPUT 

Removing the RG -59/U cable from the video output 
connector of the TV camera or at the monitor video input, 

RADIO -ELECTRON ICS 
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with the camera power on, invariably damages the emitter - 
follower video output transistor because of the high transient 
pulse set up the instant the connection is broken. 

If the user reports no picture at the monitor, check the 
video output transistor, Q412, type 2N588. With the cam- 
era's dust cover removed, and power applied, connect a 

scope to the base of the video output transistor. If a compo- 
site video signal (V or H rate) is observed there but not at 
the emitter, the transistor has been damaged and must be 
replaced. It may be purchased from most suppliers handling 
Philco transistors. -F. G. Lewis 

TOY RADIOS USEFUL IN SHOP 

Many five -and -ten -cent stores sell very cheap toy 
"rocket radios" that contain a diode, capacitor, resistor and 
coil. They are meant to drive a small crystal earphone. The 
high -Q coil can be useful for a variety of service jobs. 

Disconnect the earphone and diode. Connect an extra 
lead to the other side of the tuned circuit and bring it out 
through the base. Don't disturb the fixed capacitor across the 
coil. Reassemble the housing (a few dabs of service cement 
will hold it together) and attach alligator clips to the two 
wires. 

To align transistor radios, connect the coil capacitor 
combination to your signal generator and move the rod up 
and down (or otherwise adjust the tuning slug) to peak the 
circuit for maximum radiation. You can vary the rf level 
radiated to the set by adjusting the slug. 

Removed from the housing, the coil and capacitor make 
a ready -made wavetrap to reduce interference from nearby 
broadcast stations. Wire the coil and capacitor in series and 
"onnect the pair acrncc the cet'c antenna. Tune for minimum 
interference. Or try them as a parallel -tuned trap in series 
with an outdoor antenna. -Steve Dow 

continued 
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ELECTRONIC 
TECHNICIANS 

Immediate Openings 

DIGITAL COMPUTER TECHNICIANS 

Excellent Stateside locations for men with 

maintenance experience on digital comput- 

ers; FSQ -7 or FSQ -8 experience preferred. 

GROUND COMMUNICATIONS 

Excellent opportunities for qualified candi- 

dates with maintenance experience on: 

MICROWAVE, TROPOSCATTER and GENERAL 

GROUND COMMUNICATIONS EQUIPMENT. 

RADAR FIELD ENGINEERS 

Stateside locations for men who qualify as 

field engineers. Must have 8 years' experi- 

ence in GROUND RADAR and 2 years' tech- 

nical education. 

Send Resume to Dept. 804 

PHILCO TECHREP DIVISION 

P. O. BOX 10 

A Sudsidiary of Ford Motor Co. 

FT. WASHINGTON, PA. 19034 

An Equal Opportunity Employer 

Designed and manufactured in U.S.A. 

NJBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE! 
Professional quality and versatility Lifetime 

protection against electrical abuse No meter burn- 
oat, needle damage, or fuse replacement 

VOLOMETER 
Model 109A Factory Wired & Tested $27.95 
Model 109AK Easy -to- Assemble Kit $20.25 
20,000 0/v DC sens. 10,000 0/v AC sens. 41/2 ", 
40µa meter. High impact bakelite case. 5 DC 
voltage ranges: 0 -6 -60- 300 -600- 3000v. 5 AC volt- 
age ranges: 0 -12- 120- 600 -1200- 3000v. 3 DC cur- 
rent ranges 0- 6- 60- 600ma. 3 AC current ranges: 
0 -30.300ma; O.3A. 3 resistance ranges: 0-20K, 
- 200K, -20 megs. 5 db ranges: -4 to +67db. 
With carrying strap. 51/4" W x 63/4" H x 2z /e" D. 

VOLOMETER 
Model 103A Factory Wired & Tested $19.75 
Model 103AK Easy -to- Assemble Kit $15.90 
41/2 ", 2% accurate, 800µa D'Arsonval 
type meter. One zero adjustment for 
both resistance ranges. High impact r 

bakelite case. 5 AC voltage ranges: EMC, 625 Broadway, New York 12, N.Y. 
0-12-120-600-1200-3000v. 5 DC voltage 
ranges: 0.6 -60. 300. 600- 3000v. 5 db 
ranges: -4 to +64db. 5 AC current 
ranges: 0-30-150-600ma. 4 DC current 
ranges: 0- 6.30- 120ma; 0 -1.2A. 2 resist- 
ance ranges: 0 -1K, 0 -1 meg. 51/4" W x 
63/4" H x 27/a" D. 

POCKET SIZE VOLOMETER 
Model 102A 
Factory Wired & Tested $15.90 
Model 102AK Easy -to- Assemble Kit $14.10 
31/2 ", 2% accurate 800µa D'Arsonval 
type meter. One zero adj. for both res. 
ranges. High impact bakelite case. 5 AC 
voltage ranges: 0 -12- 120 -600- 1200.3000v. 
5 DC voltage ranges: 0 -6.60- 300 -600- 
3000v. 3 AC current ranges: 0-30.150 - 

600ma. 4 DC current ranges: 0.6 -30- 
130ma; 0 -1.2A. Resistance : 0 -1K, 0 -1 
meg. 33/4" W x 61/4" H x 2" D. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor. 

RE.1 

NAMF 

ADDRESS 

CITY ZONE STATF__ 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York 12, New York 

Export: Pan -Mar Corp., 1270 B'way, N.Y. 1 
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SOLDERING TIPS 
FOR HI -FI KIT BUILDERS 

AVOID TOO MUCH HEAT 
High heat can damage components. Use low 
heat for soldering, and a pair of long -nose 
pliers to hold the wire. Pliers act as a heat 
sink and prevent overheating. 

USE A DUAL HEAT GUN 
A Weller Dual Heat Gun has 2 trigger posi- 
tions. One provides low heat for electronic 
connections; the other gives high heat when 
needed. You switch instantly to the right 
temperature for the job. 

The greatest time -saver in hi -fi kit building 
is a Weller Dual Heat Gun. Tip heats in- 
stantly ... no waiting. Spotlight illuminates 
your work. Long reach tip gets into tight 
spots and permits soldering with pinpoint 
accuracy. 

A Weller "Expert" Kit includes 100/140 
watt dual heat gun, 3 soldering tips, tip - 
changing wrench, flux brush, soldering aid 
wnd solder, in a plastic carrying case. Model 
8200PK -$8.95 list. Weller Electric Corp., 
Easton, Pa. 

WORLD LEADER IN SOLDERING TECHNOLOGY 
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TECHNOTES continued 
HEAT -SENSITIVE TRANSISTOR RADIO 

DRIVER 
TRANS OUTPUT 

TRANS 

VARISTOR 

Set was brought in for "severe distortion." Symptoms 
(low current drain, low voltage at transformer center tap) 
pointed to a defective varistor between the base of the out- 
put transistors and ground. Replacing the varistor restored 
normal operation. 

When the set was checked when the customer came to 
pick it up, distortion was as bad as at first. Further investi- 
gation showed exactly the same conditions as originally. The 
series resistor to the negative supply was then checked and 
found to be high. Replacing it and putting back the old varis- 
tor made a permanent repair. 

Why did the new varistor cure the trouble temporarily? 
The heat of soldering raised its resistance so that the base 

w,- î biased properly through the old resistor. When it cooled, 
bias dropped and distortion began. -Steve Dow 

FREQUENT PILOT BURNOUT IN SETS WITH 35W4 
Cause: 35W4 heater resistance has increased with age. 

OTHER TUBE HTRS 

I 
Remedies: Replace No. 47 pilot with No. 44, rated at 

250 ma instead of 150. Or use a bridge resistor of 20 to 100 
ohms across existing No. 47 pilot to shunt excess current 
around the bulb. Try different values to get the brightness 
you want. A good compromise value is about 50 ohms. A 
third solution is to connect another pilot light in parallel 
with the original one. Joseph Amorose 

HOFFMAN 21 M351 N: DAMPER RED -HOT 

A new flyback and several routine substitutions did not 
cure the trouble in this set. I found low resistance readings 
at certain flyback terminals, but the flyback had been 
changed. 

Pin 7 of the flyback showed a short to ground. This 
lead goes to damper pin 8 (heater) and via a coil- spring 
shield to the power transformer. I noticed that a sharp bend 
in the coil had been hot once. When I cut the shield open, 
I found it had burned through the wires' insulation. 

A little plastic tape cured everything fast. H. A. 
Schornstein 

8115 SILVERTONE: BAD HORIZONTAL SYNC 

This trouble was caused by a leaky .005 -µf capacitor 
in the five -part printed- circuit package, which is subjected 
to constant heat. I have found that simply replacing the net- 
work leads to recurrence of the trouble. 

So I remove the entire network and install five separate 
components, two above and three below the sync board. - 
Stanley Clark END 
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Answers to 

This month's puzzles are on page 53 

['NEUTRAL 

208V 206V 

neutral or ground on a three -phase "Y" 
distribution system is \/T, or approxi- 
mately 1.7 to 1. By multiplying our 
known voltage of 120 by this factor 
(1.732), we get 208 volts across phases. 
So, we order the 208 -volt motor. 

Hum -m -m 
A common ground is often used to 

advantage on an amplifier stage. In this 
case, it was the cause of the trouble. 
The common ground connections 
shown was soldered to a lug which is 
grounded by a tube -socket mounting 

120V screw. This screw had a white powdery 
coating, evidently due to oxidation of 

120V the cadmium plating. The result -high- 
resistance ground! 

This, in effect, adds a small resistor 
in series with the lug to chassis. As 

Which Motor? heater current flows in this resistor, it in- 
The ratio of the voltages across jects a 60 -cycle signal into both grid and 

phases to the voltage from any phase to cathode. These signals tend to partly 

cancel in the plate circuit, so grounding 
either grid or cathode increases hum. 

The trouble was cured by cleaning 
the chassis at ground point and install- 
ing a new screw, lockwasher and nut. 
Probably a better method would be to 
solder the lug directly to the chassis for 
a permanent cure. 

Emergency 
A rectifier with attached alligator 

clips is applied as shown. This allows 
current flow to bypass No. 3 cell and 
continue through load. The rectifier is 
back -biased with respect to this cell, so 
there is no short circuit. 

EMERGENCY 
ALARM 

The cell and connecting straps can 
now be removed, cleaned and replaced 
with no current interruption or shorting 
of the cell. Caution! be certain to ob- 
serve correct polarity when you connect 
the rectifier. END 

TV -RADIO Servicemen or Beginners.. 

2 WfFkS FREE TRIAL! 

C4fre4 
Job Training Library! 

Just Send 
name for 

Seven 
Volume 

The First 

Practical 

TV-RADIO- 

ELECTRONICS 

Shop 

Library! 

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. 

MQN EY 
Just mail coupon for 7- Volume TV -Radio Set on 
TWO WEEKS FREE TRIAL! We'll include the 

O elow. f you keep the set, pay only $5 after TWO WEEKS and 
$4 per month until $32.95 plus postage is paid. Cash price only $29.95. Or return 
set at our expense in TWO WEEKS and owe nothing. Offer limited, so act NOW! 

KEEP FREE DIAGRAM BOOK EVEN 
IF YOU RETURN THE SET 

send you this big book. "150 Radio -Television 
Picture Patterns and Diagrams Explained" ABSO- 
LUTELY FREE ust for examining 7- Volume Shop 
Library on TWO WEEKS FREE TRIAL! Shows how 
to cut servicing time by reading picture -patterns, 
plus schematic diagrams for many TV and radio 
sets. Yours to keep FREE even if you return the 
7 Volume Set! Mail coupon TODAY! 

"LEARNED MORE FROM THEM 
THAN FROM S YEARS WORK!" 
"Learned more from your first two 
volumes than from 5 years work." 

-Guy Bliss, New York 
"Swell set for either the service- 
man or the beginner. Every service 
bench should have one." 

-Melvin Masbruch, Iowa. 

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! 

te sCHO . 
Dept RE -IS, 455 W. Congress Parkway, Chicago 7,111. 

JANUARY, 1965 

COYNE SCHOOL PUBLICATIONS, Dept. RE -15, 
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 FREE! 

Name Age 

Address 

City lone State 
Check Isere u you are sending $29.95 In full payment. Same TWO 
WEEK Money -Back Guarantee applies. 
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FREE! 
1965 CATALOG No. 650 AL 

-'LKISTOR QUAL CONVERSION 
`I.TER 

13950 

BUY ON TIME - 
Use Lafayette's 
famous Easy-Pay 

Credit plan ... up to 

24 Months 
to Pay 

1 

LAFAYETTE 
RADIO ELECTRONICS 

Over 500 Pages' 
Featuring Everything 

in Electronics for 

HOME INDUSTRY LABORATORY 

from the "World's Hi-Fi & Electronics Center" 
Stereo Hi -Fi -All Famous Brands 
Plus Lafayette's Own Top -Rated 
Components 
Citizens Band -Transceivers, 
Walkie- Talkies and Accessories 
Tape Recorders Ham Gear 
Test Equipment 

Radios, TV's, and Accessories 
P.A. Equipment; Intercoms 
Cameras; Optical Goods 
Marine Equipment; 
Auto Accessories 
Musical Instruments; Tools; 
Books and MUCH MORE 

ee the Largest Selection in Our 44 -Year History 

9395 

19950 
New LR -800 70 -Watt Complete 
AM -FM Stereo Multiplex Re- 
ceiver features a tuned nuvistor 
"front -end" and an FM "Stereo - 
Search" multiplex indicator. 
Excellent sensitivity, frequency 
response, and low distortion 
specs. Imported, 99- 0005WX. 

New LT -325 AM /FM Multiplex Tuner combines 
simplicity, flexibility, and superb styling. 20 -Tube 
performance provides a great variety of features, 
including a new audible tone "Stereo Search Sys- 
tem." Imported, 99- 0001WX. 

HEADQUARTERS 
FOR THE HI -FI 
ENTHUSIAST 

Model RK -142 Deluxe Portable 
Tape Recorder perfect for the 
home, school, or office. Re- 
cords and plays J/ track mon- 
aural at two speeds. With dy- 
namic microphone, connecting 
cables and empty 7" reel. Im- 
ported. 
99- 1512WX. 

WIDELY ACCLAIMED LAFAYETTE RK -137A TAPE RECOR'ER 
FEATURING 

4 
-TRACK STEREO PLAYBACK* 

-TRACK MONAURAL RECORD 

PLAYBACK 

98 

DYNAMIC 
MICROPHONE 

adaptable to 
stereo playback 

Mail The Coupon TODAY For Your F 

With Electronic Track Selector Switch, VU Record- 
ing Level Meter and Pause Switch For Instant 
Editing 
Includes Lightweight carrying case, dynamic microphone, 
output cable, 7 inch empty tape reel. 

Two Speeds -33/4 & 71 /2 ips Pause Lever Provides Instant Stop 
for Editing Record -Erase Safety Switch Fast, Rugged Shift 
Lever Control Extension Speaker Jack High Impedance Monitoring 
Jack VU Meter Recording Level Indicator Electronic Track Selector 
Switch Specially Designed Heavy -Duty 6x4" PM Speaker Separate 
Erase and Record Heads. Im.orted. 

Catalog 

RADIO- ELECTRONICS 
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LAFAYETTE is HEADQUARTERS 
For CB an 

64" 
Deluxe Model HA -63 Short- 
wave Receiver is an excel- 
lent choice for the begin- 
ning shortwave listener or 
novice amateur. Covers 550 
KC to 30mc in 4 bands and 
features electrical band - 
spread on all frequencies. 7 
Tube circuitry gives out- 
standing selectivity and 
sensitivity. Imported, 
99- 2534WX 

2295 
T.M. 

"ExpIor -Air" 
4- band short 

wave receiver kit -an ideal 
way of introducing yourself 
or your children to the fas- 
cinating world of electronics 
and shortwave listening. De- 
tailed step -by -step instruc- 
tion book makes this kit a 
pleasure to build. 19 -0905. 
Cabinet available for 2.85. 
19 -0906 

5995 
Three New Deluxe Lafayette 
Receivers for monitoring 
police, fire department, air- 
craft, civil defense, or com- 
mercial communications. 
10 -Tube performance fea- 
tures high sensitivity, vari- 
able squelch, and fully 
tuned RF stage. Imported. 
Model HA -50 30 -50Mc 99-2525WX 
Model HA -55 108-136Mc 99-2527WX 
Model HA -52 152 -174Mc 99-2526WX 

259s 1995 

2 for 
49.95 

HE -29C 9 -Tran- 
sistor Walkie- 
Talkie provides 
two -way com- 

munications up to 1.5 miles. 
Powered by six penlight bat- 
teries with life expectancy 
of 55 hours. An AC power 
supply is also available. 
Specify channel. Imported, 
99- 3020CL. 

2 for 
38.75 

Model HA -85 6- 
Transistor "Walk - 
ie- Talkie" trans- 
mits and receives 

up to 1 mile. Ideal for sports, 
boating, construction and 
recreation. Complete with 
leather case, earphone, bat- 
teries, and crystals for the 
channel of your choice. Im- 
ported, 99- 3013CL. 

988 

2 for 
18.88 

The HA -70A -a wired pocket - 
size 3- transistor walkie- talkie 
with countless exciting short 
range applications. Complete 
with crystal, carrying case, 
and 9 -volt battery. Imported, 
99-3011L. 

NT 

2595 
The New Model HA -115 
audio compressor amplifier 
instantly and automatically 
increases the "talking pow- 
er" of your citizens band 
transceiver by increasing 
the average modulation of 
the transmitter section. 
Works with all popular CB 
units. 42 -0117. 

1 

695 

Lafayette Stain- 
less Steel CB 
Mobile Antenna 
-an outstanding 
buy with out- 
standing fea- 
tures. Chrome 
plated swivel ball 
mount base per- 
mits mounting 
on any surface. 
Lug terminals 
for easy hook -up 
to coaxial cable. 
Imported, 
99- 3034WX. 

EXCLUSIVE LAFAYETTE WIRED TEST EQUIPMENT 

995 
New! 20,000 Ohms - 
Per -Volt Multitester 
at Lafayette's low, 
low price. Has every 
needed range for 
testing appliances, 
radio, etc. 40 mi- 

croampere meter movement and 1% 
precision resistor for accurate read- 
ings. Imported, 99 -5008. Pigskin 
carrying case available for 1.75, 
99 -5009. 

26" 
Lafayette VTVM with 
all the ranges and 
accuracy you need 
for audio, radio and 
TV applications. .s/f Giant 61/2" full -view 

meter accurately measures AC peak -to- 
peak, AC RMS, DC voltage, and resis- 
tance. Leather case and accessory RF 
probe available. 38 -0101 

1995 

Lafayette 
Tube Check- 
er packed 
with features 

at a price you can afford. Accurately 
checks over 1600 tubes including 
new compactrons and nuvistors. Handy, 
easy to read slide out tube chart. Im- 
ported, 99 -5011. 

SEND TODAY FOR YOUR FREE 1965 CATALOG 
LAFAYETTE RADIO ELECTRONICS 
Mail Order and L. I. Sales Center 

111 Jericho Turnpike, Syosset, L. L, New York 

New! 
71New W str45thtSt 

Store! New York, N.Y. Brooklyn, N.Y. 
100 Sixth Ave. 2265 Bedford Ave. 

Jamaica, N.Y. Bronx, N. Y. Scarsdale, N.Y. Paramus, N. J. 

165 -08 Liberty Ave. 542 E. Fordham Rd. 691 Central 182 Route 17 
(Park) Ave. 

Newark, N. J. Plainfield, N. J. Boston, Mass. Natick, Mass. 
24 Central Ave. 139 W. 2 St. 584 Commonwealth 1400 Worcester St. 

Ave.. 

JANUARY, 1965 

LAFAYETTE RADIO ELECTRONICS 
Dept. JA -5, P.O. Box 10 

I Syosset, L.I., N.Y. 11791 
I Send me the FREE 1965 Lafayette Catalog 650 
1 $ enclosed; send me I 
I (Prices do not include shipping charges). 1 

1 Name I 
Address I 

1 City State Zip 

WINIONIIIPPIPMIL 
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LAFAYETTE ...Headquarters For Citizens Band Equipment 

NEW! LAFAYETTE 23- CHANNEL CRYSTAL -CONTROLLED DUAL CONVERSION 

5 -WATT CB TRANSCEIVER WITH ADVANCED "RANGEBOOST "CIRCUIT 
13 Tubes, 8 Diodes 
Low Noise Nuvistor RF & Mixer 
5 Double -tuned IF Transformers 

Model HB -400 
Only 950 

Frequency Synthesis For 23 Channel Crystal 
Controlled Transmit & Receive No Extra Crys- 
tals Needed Dual Conversion Receiver with 
3/ 10 uy Sensitivity Delta Tuning Variable 
Squelch, Variable Noise Limiter Illuminated 
"S" and RF Output Meter Push -to -Talk Ceramic 
Mike "Range- Boost" provides high average 
Modulation- increases Effective Range Built -in 
Dual Power Supply, 117VAC, 12VDC "Vari- 
Tilt" Mobile Bracket For Easy Installation Plug - 
in Facilities for Lafayette Selective Call Unit 

Compact, 12 "Wx10 "Dx5 "H 

NEW! LAFAYETTE ALL- TRANSISTOR DUAL CONVERSION 5 -WATT 
CB TRANSCEIVER FEATURING AUTHENTIC MECHANICAL FILTER 

Tolerance 
for Frequency Stability! 

Small, Compact- 
Only 3" High! 

100% Solid -State . .. Full 5 -Watt Performance 
9 Rugged Silicon Mesa Transistors Used in Critical 
Areas 
Small, Compact -Only 3" High! 
Low Battery Drain -Less Than 350 ma on Receive, 
850 ma on Transmit! 

MODEL HB -500 
13950 Only 

12 Crystal- Controlled Transmit & Receive Positions 
23 Channel Tunable Receiver with Spotting Switch 
15 Transistors, 5 diodes with Printed Circuit Con- structiqn Dual Conversion Receiver with 5/10 µV 

Sensitivity Mechanical Filter For Razor -Sharp Selec- tivity Variable Squelch, Automatic Noise Limiter, 
"S" meter Dependable Sealed Relay Switching Fits 
Anywhere -Only 117,11; "Wx611,46 "Dx3 "H For 12VDC (op- 
tional 117VAC Solid -State power Supply available) 

Supplied With Crystals for Channel 12, special 
Mobile bracket, Push -to -Talk Dynamic Mike and Mobile 
power cable. 

NEW! LAFAYETTE DELUXE 8- CHANNEL DUAL CONVERSION 5 -WATT 
CB TRANSCEIVER SUCCESSOR TO THE FAMOUS LAFAYETTE HE -20C 
Model HB -200 

ONLY 10950 
9 Tubes plus 3 Silicon Diodes plus 2 Crystal Diodes 

for 17 -Tube Performance Super Sensitivity -1 Micro- 
volt or Less 8 Crystal Receive Positions plus 8 Crystal 
Transmit Positions plus 23- Channel Tunable Receive 

Push -to -Talk Microphone Dependable Relay Switch- 
ing Illuminated Meter with 3- Position Switch Adjust- 
able Squelch and Automatic Noise Limiter Spotting 
Switch Built -in 117 Volt AC Power Supply with 12 
Volt DC Mobile Transistorized Power Supply Plug -in 
facilities for Lafayette Selective Call Unit With 
Bracket Handle, Push -to -Talk Ceramic Mike, Pair of 
Transmit and Receive Crystals for Channel 15 plus 
Crystal for Dual Conversion. 

F REED 

Lafayette 516 Page 1965 Catalog No. 650. Write: 
Lafayette Radio Electronics Corp., Dept. JA -5, P.O. Box 10, Syosset, L. I., N. Y. 11791 
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technicians 
ews 

TSA -OHIO HITS CABLE TV 

The Television Service Association 
of Ohio has distributed a resolution 
against cable antenna television systems 
(CATV) . The resolution was approved 
by the group at its convention in Akron 
last fall. 

TSA -Ohio has thus joined the 
growing ranks of TV service associa- 
tions on record as opposing strongly any 
form of piped -in television wherever in- 
dividually owned antennas can provide 
satisfactory reception. 

The resolution notes that "the ad- 
vent of full pay -television would . . .be 
. . . to the financial disadvantage of 
the viewing consumer." Most of the text 

r 
don't leave us behind 

WHEN YOU MOVE! 
Postal regulations require that you pay 
extra postage on all magazines forwarded 
to you at a new address. Copies will not 
be forwarded free, and we cannot replace 
lost copies. 

To insure delivery at your new address 
please notify us now, or at least 4 weeks 
in advance of your moving. Write in old 
and new address below, if possible include 
the address label from your last issue. 

Thank you. 

Please mail this form today to: 

Radio- Electronics 
SUBSCRIPTION DEPARTMENT 

154 West 14th Street, New York, N.Y. 10011 

NEW ADDRESS (Please print) 

Name 

Address 

City 

State 
Zip 
Code 

Attach label here or write 
OLD ADDRESS 

Name 

Address 

Zip 
City State Code 

L J 
JANUARY, 1965 

is the same as that of the NEA resolu- 
tion, parts of which were quoted in 
Technicians' News in the December is- 
sue of RADIO -ELECTRONICS. 

LABOR DEPT. APPRENTICESHIP 

PROGRAM: DETAILS 

The Department of Labor reports 
increased interest in the model on -the- 
job program for training electronic 
service technicians. Under the program, 
apprentices go to school one or two 
nights a week, while they work full -time 
during the day. The training period is 4 
years, or at least 8,000 hours of actual 
work experience. An apprentice gets 
regular salary increases at the end of 
each 6 -month period, up to the stand- 
ardized "journeyman" wage for the 
area. 

A local apprenticeship and training 
committee establishes the qualifications 
of men who apply for training under the 
program. 

Besides the night -school academic 
training, apprentices are trained in coun- 
ter service and general sales, service 
calls, installation of various types of 
electronic gear, repairing radios, TV 
sets and other electronics, and paper- 
work- preparing job tickets, invoices 
and so forth. 

New Mexico has apparently had 
considerable success with its training 
program, which served as a model for 
the one approved by the Labor Depart- 
ment. In view of recent complaints and 
surveys indicating that the TV service 
industry is having a hard time attracting 
"young blood ", this training program, 
with its suggestion of dignity and thor- 
oughness, should be a help. 

NATESA has announced the opening of 
its Office of Job Training in Washing- 
ton, D. C. It is located in Room 235 of 
the Woodward Building, 733 Fifteenth 
St. NW. The telephone number is 737- 
0221 (area code 202). 

Mr. Vincent Lutz, past president 
of NATESA, is in charge. As National 
Training Coordinator, his services will 
be available without charge to any elec- 
tronic service group wishing to develop 
an on- the -job training program under 
provisions of the Manpower Develop- 
ment and Training Act of 1962. Infor- 
mation on such provisions is also avail- 
able. Requests should be directed to the 
office above. 

Mr. Lutz was told in a letter from 
Hugh C. Murphy, US Labor Depart- 
ment Bureau of Apprenticeship and 
training administrator, that the new ap- 
prenticeship standards drawn up by 
NATESA fill a deep need for the 
"proper and complete training of ap- 
prentices as Electronic Technician (Ra- 
dio, Television and Electronic Equip- 

Add to Your Profits in 
Radio -TV Repairs with 

PROFESSIONAL 

APPLIANCE SERVICING 

Learn easily, quickly with 
NRI's new course 

Appliance Servicing is a natural, profitable 
side -line for Radio -TV Repairmen. The 
boom in electric appliances means greater 
profits for you. There are probably hun- 
dreds of broken appliances right in your 
neighborhood. 

Free book tells you about profitable 
opportunities for you to increase your in- 
come fast. 

NRI, the world- famous home study 
school, now offers a new, low -cost course 
to prepare you quickly for extra profits. 
Training includes appliance test equipment 
and covers- 

Small and Large Home Appliances 
Farm and Commercial Equipment 
Small Gasoline Engines 

-there is even a special course arrange- 
ment to learn air conditioning and refrigera- 
tion. 

If you are in business for yourself, course 
costs can be tax deductible. 

Send for FREE book describing op- 
portunities and details of course -plus a 
sample lesson. There's no obligation and 
no salesman will call. Send coupon below 
or write: 

Appliance Division, Dept. 503 -015 
National Radio Institute 
Washington, D.C. 20016 

Send for 

FREE 
BOOKS 

ME 

Appliance Division, Dept. 503 -015 
National Radio Institute 
Washington, D.C. 20016 

Please send Free Book on Pro- 
fessional Appliance Servicing and 
Sample Lesson. 

Name 

Address 

City Jone 
State 
Accredited Member National 
Home Study Council 

7 
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AUTOMATIC 

DEGAUSSING 

KIT DK-001 

FOR ALL 63 44 
COZ OR SETS 

Using RCA chassis 
ADMIRAL CORONADO 
DUMONT SYLVANIA 
EMERSON OLYMPIC 
MAGNAVOX PHILCO 
GE WESTINGHOUSE 
SILVERTONE RCA 
& CURTIS MATHES 

Easily adaptable to other sets 

PREWIRED EASY TO INSTALL 

Kit DK -001 List 14.20 

COLMAN ELECTRONICS 

Amarillo, Texas 

Vincent Lutz, recently appointed National 
Training Coordinator for NATESA's On- 
the -Job Training program. 

ment)." The letter gave official govern- 
ment approval of the standards. 

Mr. Lutz is also acting as field 
representative, meeting with groups in- 
terested in establishing a training pro- 
gram under On- the -Job Training 
(OJT) . 

TESA- Washington, D. C. is de- 
veloping an OJT program, and Roanoke 
and Lynchburg, Va., have expressed in- 
terest. 

Information is available either 
from the Washington OJT office of 
NATESA, or from NATESA, 5908 S. 
Troy St., Chicago, Ill. 60629. 

AUTOMATIC SERVICING A FACT 

IN NEW TELEPHONE SYSTEM 

The electronic telephone- switching 
system developed by Bell approaches 
complete automation in maintenance. It 
is designed to operate with less than I 

hour "down time" in 40 years. Every 
important part of the system is dupli- 
cated, and the duplicates operate to- 
gether. 

Scanners continually check each 
portion of the system, comparing the 
performance of the duplicates. If one 
member of a pair indicates abnormal 
operation, it is switched off automati- 
cally and its partner takes over alone. A 
teletypewriter prints out a diagnosis of 
the trouble. A series of numbers, which 
the maintenance technician looks up in 
a "trouble dictionary," tells him what 
circuit pack is likely to be involved. His 
job is to replace it with a new one. The 
system then checks the unit, and, if it is 
OK, switches it back into service. 

More than half the programs in the 
new system's long -term memory (pro- 
gram store) are for maintenance opera- 
tions. END 

WANT BACK ISSUES? 
Back numbers of most issues of RADIO- ELECTRON- 
ICS are available upon request. This year's issues 
500; Last year's issues 55r; Previous year 600, etc., 
up to a maximum of $1 per copy. RADIO- ELECTRON - 
CS, 154 West 14th St., New York, N. Y. 10011. 

"MOVING OUT SALE 
IF PORT OF N. Y. AUTHORITY TAKING OVER 13 

BLOCKS FOR TRADE CENTER & WE'RE IN IT! 

We must unload 3 BULGING WAREHOUSES ... at the GREATEST PRICE SLASH in Electronic History! 

FREE $1 BUY WITH EVERY 10 YOU ORDER tO"sì"BlLy$ FREE GIFT WITH EVERY ORDER 
UNIVERSAL 5" PM SPEAKER 
Alnico 5 magnet, quality tone 

UNIVERSAL 4" PM SPEAKER 
Alnico 5 magnet, quality tone . 

ELECTROSTATIC 3" TWEETER 
SPEAKER for FM, HI -FI, etc. 

5 -I.F. COIL TRANSFORMERS 
sub -min for Transistor Radios . 

5 - AUDIO OUTPUT TRANS- 
FORM sub -min for Trans Radios 

4- TOGGLE SWITCHES 
SPST, SPOT, DPST, DPDT 

15 -ASST. ROTARY SWITCHES $1 
all popular types $20 value 

10- MINNEAPOLIS HONEYWELL 
MAGNETIC REED SWITCHES 
latest 

$1 

100 -BRASS FAHNSTOCK CLIPS $1 
popular type & size, plated 

10 -ASST DUAL CONTROLS for $1 
Radio, TV, Hi -Ft, Stereo, etc. , 

$27 MERCURY RECTIFIER TESTER $7 
tests all types, brochure on request 

PLAYBOY 6 TRANSISTOR RA- 
DIO Style, Qual lty, Performance 
money -refund basis -Complete ... 

$g 

PLAYBOY TAPE RECORDER $1II Brand new, Complete. worthdouble 

$50 STARLITE AM -FM RADIO 
12 Trnnsisbu'.s, Deluxe quality. sold24 
on a money refund basis -complete 

3 AMPHENOL CO -AX CONNECT- $1 
ORS SO -239, PL -259, M -339 or asst 

5 -TV CHEATER CORDS 
with both plugs $1 

100'- STANDARD ZIP CORD $1 
2 2 conductor #18 white or brown 

100'- MINIATURE ZIP CORD 
2 conductor, serves 101 uses .... 
100 -ASST. RADIO KNOBS 
all selected popular types 

50 -RADIO & TV SOCKETS 
all type 7 pin, 8 pin, 9 pin, etc 

100 -ASST. TERMINAL STRIPS 
all types, 1 -lug to 6 -lug 

100 -ASST. CERAMIC CONDEN- 
SERS some in 5% 

100 - ASSORTED I/2 WATT 
RESISTORS Some In 5% 

70 - ASSORTED 1 WATT RESIST- 
ORS some In 5% 

35 - ASSORTED 2 WATT RESIST- 
ORS some In 5% 

50- PRECISION RESISTORS 
asst. list price $50 less 98% 

20 - ASS'TED WIREWOUND Si RESISTORS, 5, 10, 20 watt .... 
6 - ASST. SELENIUM RECTI- 51 
FIERS 65ma, 100ma, 300ma, etc. 

25 - SYLVANIA HEAT SINKS $1 
for Transistors, etc. 

50- ASSORTED MILAR CONDEN- $1 
SERS Popular type, .00l to .47 .. 
6 - AEROVOX ELECTROLYTIC $1 Li CONO 15/ 15/ 15- 450/250/ 100V 

TV BARGAIN COLUMN 

2- COLOR -TV CRT SOCKETS 
wired leads, for all color TV's .. 
STANDARD TV TUNER 41 me 
Complete with Tubes & Schematic . 

STANDARD TUNER UHF STRIPS 
26K, 34K, 43K, 46K. 48K. 51K, 
54Q, 56F, K or Q, 58K each .... 
G.E. TV POWER TRANSFORMER 
250ma, 360/360v. 6.3 -9A, 5v -3A . 

$15.00 TELEVISION PARTS 
"JACKPOT" best buy ever ... 
4 - TV ALIGNMENT TOOLS 
most useful assortment 

$12 TV FLYBACK TRANS 90° 
for all type TV's incl schematic 

90° TV DEFLECTION YOKE 
wired network. schematic diag. 

70° FLYBACK TRANSFORMER 
universal incl schematic diagram 

70° TV DEFLECTION YOKE 
wired network, incl schematic 

3 -TV VERT OUTPUT TRANS 
universal 10:1 ratio for all TV's 

4- DUMONT VERT OSC TRANS 
incl schematic for many TV uses 

111 
20- ASSORTED TV COILS 
I.F. video, sound, rallo, etc. 

40- ASSORTED TV KNOBS 
all standard types, $40 value 

4 - TV ELECTROLYTIC CON- 
DENSERS Sprague 80 -250v 

7 - ASST. TV ELECTROLYTIC 
CONDENSERS Popular selection 

$1 

$5 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

$1 

MARKET 

CI 

SCOOP COLUMN 
$50 STARLITE AM -FM RADIO S12 complete needs adjustments, as Is 

6 -IBM COMPUTOR SECTIONS 
loaded with Transistors, Condens- 51 ers, Diodes, Resistors, Etc. 

50 -G.E. FLASHLIGHT BULBS Si #PR -9, 2.7 volts 

2 -G.E. PIECES OF EQUIPMENT $1 stacked with over 200 useful parts 

2- UNIVERSAL 21/4" PM 
SPEAKERS for Radios, Intercom, $1 
as multiple Speakers, etc. 

STEREO PHONO AMPLIFIER 
wired -each channel 3 watt .... 
2 -25BK5 TUBES & 2- OUTPUT 
TRANS completes above Amp .... 
FATHOM DEPTH PIECE OF 
EQUIPMENT loaded with fine parts 

FATHOM DEPTH 
EQUIPMENT with 
motor 

PIECE OF 
extra parts & 

$200 SONOTONE HEARING AID 
Complete less Earpiece & Batteries 

$17.50 WEBSTER 
CARTRIDGE Stereo 

$2 

$2 

$1 

$2 

$5 

DIAMOND $1 

1 -SQ. YARD GRILLE CLOTH 
most popular brown & gold design 

BONANZA "JACKPOT" not gold, 
not oil. but a wealth of Electronic 
Items -Money- Back -guarantee ... 

$1 

$5 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. cDnndH7-2359 
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First Ignition QRM 

ONE OF RADIO'S PIONEERS, DR. A. HOYT 
Taylor, tells this story: 

"I think I was probably the first to 
notice radio interference from automo- 
bile ignition. When I was an instructor 
at Michigan Agricultural College in 
Lansing, I experimented with recep- 
tion, using a buzzing relay for a detec- 
tor. The relay coil was connected to a 
battery through the contacts, just as in 
a buzzer, with the headphones in series 
with it, and the spring was set so it did- 
n't quite buzz. That touchy contact 
acted like a coherer: the antenna was 
hung onto one side and when a signal 
came in, it made the relay buzz so you 
could hear the code in the phones. 
Well, one day I heard a regular tick - 
tick- tick -tick from the receiver when 
the transmitter wasn't sending! I couldn't 
figure out what it was until I heard some- 
thing on the street, and I looked out the 
window, and there was this contraption 
chugging by. It was Olds, experimenting 
with his first one -lung Oldsmobile. I 
found I could pick him up every time he 
went by the laboratory." 

The receiver and its performance 
(without the Oldsmobile) are described 
in Physical Review, Vol. XV, No. 1, 
page 39, (July, 1902) "Wireless Teleg- 
raphy with a Relay -telephone Receiv- 
er." 

SERVICING 
COLOR TV 
By Robert G. Middleton. A practical book that tells how 
to service color TV sets and make money doing it. Packed 
with information. Illustrated with hundreds of photos, 
drawings and troubleshooting charts. 224 pages. 

G/L No. 65 $2.90 

RAPID TV REPAIR 
By G. Warren 
Heath. Lists over 
500TV troubles al- 
phabetically. Helps 
you fix the tough 
est troubles fast. 
Cross- referenced. 
224 pages. 
G/L No.60 $2.90 

I' . xt, 6") 

NEW SHORTCUTS TO 
TV SERVICING 
By Leonard C. Lane 
(2 vols,) A practical 
servicing speed -up 
course. No theory or 
math, but heavy on 
test and repair tech- 
niques that save time 
and help you get 
those sets off your 
bench. 320 pages. 
G/L 95 set /$5.90 

BASIC TV 
COURSE 
By George Kra 
itz. A book on 
TV as it is to- 
day. Technical 
details presented 
in easy -to- follow 
writing style. 

G/L No. 105 
$4.10 

BOOKS PURCHASED FOR PROFESSIONAL PURPOSES ARE TAX DEDUCTIBLE. Buy 
these books from your electronic parts distributor or send in the coupon below. 

GERNSBACK LIBRARY /154 West 14th Street, New York, N.Y. 10011 

ENCLOSED is $ Name.._ 
Please send me the books 
indicated. 

Write book number: Street.... 

2-R-M-RE-1/65 

City State Zip Code 

1 8 12U7, 2BA6, 12FK6, 3 W4, 35 17L6 each 

1 -LB SPOOL ROSIN -CORE SOL- $1 
DER 40/60 

25 -2 TERMINAL PIN JACKS 51 
asst types for various uses 

1000 ASST. HARDWARE KIT 51 
screw 9 nuts, washers, rivets, etc. 

1000 -5/40 SCREWS RA" song 5 
Phillips head, cadmium plated 

1000- ASSORTED RIVETS 
most useful selected sizes 

1000- ASSORTED WASHERS 51 
most useful selected sizes 

250 -ASST. SOLDERING LUGS 51 
best types and sizes 

$i 

1_1 
250 -ASST. WOOD SCREWS 51 
finest popular selection 

250 - ASST. SELF TAPPING S1 
SCREWS #6, #8, etc. 

150 -ASST. 6/32 SCREWS $1 and 150 6/32 HEX NUTS 

150 -ASST. 8/32 SCREWS $1 
and 150 -8/32 HEX NUTS - 

150 -6/32 HEX NUTS $1 
and 150 -8/32 HEX NUTS 

iz 
100 - ASST. RUBBER & FELT 51 
FEET FOR CABINETS best ses 

10- ASSORTED SLIDE SWITCHES 51 
SPST, DPDT, etc. 

50- ASSORTED #3AG FUSES $1 
Popular assorted ampere ratings . 

10 - SURE -GRIP ALLIGATOR 51 
CLIPS 2" plated 

o 

o 
o 

50 - WHITE TUBE CARTONS $1 asst. for all 4 important sizes . . 

10 SETS - DELUXE PLUGS & S 
JACKS asst. for many purposes 

10 - SETS PHONO PLUGS & 51 
PIN JACKS RCA type 

CHAPT ZU DI MITZIA "JACK- 
POT" double your money back if $1 
not completely satisfied 

10 -6' ELECTRIC LINE CORDS $1 
with plug standard brands 

4 - 50' SPOOLS HOOK -UP WIRE $1 
4 different colors 

50' - INSULATED SHIELDED $1 
WIRE #20 braided metal jacket . 

50' - HI- VOLTAGE WIRE $1 
for TV, special circuits, etc. .... 
200' -BUSS WIRE #20 tinned fir 51 
hookups, special circuits, etc. .. 

50 - STRIPS ASSORTED SPA- $1 
GHETTI handy sizes 

100 -ASSORTED RUBBER GROM- $1 
METS best sises 

50- ASSORTED TV PEAKING $1 
COILS all popular types 

3 -1/2 MEG VOLUME CONTROLS $1 
with switch. 3" shaft 

5 - ASST. 4 WATT WIRE- $1 
WOUND CONTROLS 

10- ASSORTED VOLUME CON- Si 
TROLS less switch 

5- ASSORTED VOLUME CON- $1 
TROLS with switch 

15 -RADIO OSCILLATOR COILS S 
standard 458kc 

3 -I.F. COIL TRANSFORMERS 51 
456kc, most popular type 

El 

20 - ASSORTED TUBES $1 Radio, Television and Industrial .. 

20 - ELECTRIC LINE CORDS $1 
delux approved 2tß' with plug .. 

50 -BALL POINT PENS 
retractable, assorted colors 

$1 

10- SYLVANIA 1U4 TUBES S1 
brand new San., individual cartons 
also serves as IT4 

HEARING AID AMPLIFIER $2 
incl. 3 Tubes, Mike, etc. (as is) 

2 -TOP HAT SILICON RECTI- $1 
FIERS 750ma -600v top quality .. 

100 -MIXED DEAL "JACKPOT" 51 
Condensers, Resistors, Surprises .. 

5 -TOP HAT SILICON RECTI. 51 
FIERS 500ma -Sou pis 

$15.00 RADIO PARTS "JACK- 51 
POT" handy assortment 

50- ASSORTED PRINTED CIR- 51 
CUIT SOCKETS nest types 

25 - INSTRUMENT POINTER $1 
KNOBS selected popular types 

o 20 -ASST. PILOT LIGHTS $1 
#44, 46, 47, 51, etc. 

o 10 -ASST. DIODE CRYSTALS 51 
5 -1N6O and 5 -1N64 

3 - ELECTROLYTIC CONDEN- $1 
SERS 50/30 -15 

10 - ASST. 

0v 

RADIO ELEC 51 TROLYTIC CONDENSERS 

50 - ASST. TUBULAR CON- $1 
DENSERS oOI to .47 to 600v .. 

LI20- GOODALL TUBULAR 
CONDENSERS .047 -600v s1 
20- BENDIX CONDENSERS 
.007-2000v $15 value 

IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at min mum cost. Name 

HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter Address 
F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping. 
Tearsheets will be returned as packing slips in your order, plus lists of new offers. 

Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 
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$1 

MARKET SCOOP COLUMN 

MAGNAVOX PIECE OF EQUIP- $1 
MENT loaded with deluxe parts . 

MAGNAVOX SET OF TUBES 5 
12AU7 and 2- 12AX7, for above 

6 -CD ELECTRO CONDENSERS 51 
10/10/10 -450 volts 

3 - STANDARD ELECTROLYTIC $1 
CONDENSERS 40/40 -450v 

20 -ITT SELENIUM RECTIFIERS $1 
65ma for Radios, Meters, Chargers, 
Transistors, Experiments, etc. .... 
10 -SNAP HOOK & CABLE RIG 51 for boat, car, handy for 101 uses .. 

2- EMERGENCY AUTO LAMPS $1 
Red dome blinker, tea batteries 
saves lives on highway stops .... 
STANDARD TELEPHONE JACK 51 
or plug makes telephone portable ea. 

TELEPHONE RECORDING DE- 51 
VICE Place it under telephone . 

CRYSTAL LAPEL MICROPHONE 51 
high impedance, 200 -8000 cps . 

300 -ASST. 1/2 W RESISTORS 51 
Top Brand, Short leads, excellent 

100 -MOLDED TUBULAR COND. 5 Top brand, short leads, excellent 

ALL AMERICAN TUBE KIT $49 
Top Standard Brand - 12BA8, 
12nE6, 12AV6, 5005. 35W4 .... 
3 - TOP BRAND 35W4 TUBES $1 

10- PHILCO 10.7mc I. F. COILS 51 
standard for all FM & TV uses . 

20- PHILCO VOLUME CONTROLS 5 
150K for many Radio & TV uses .. 

Cost of 
goods 
Shipping 
estimated 
TOTAL 
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build 
your own 

bozak 

URBAN OR EARLY AMERICAN 
INFINITE -BAFFLE SPEAKER CABINETS 

irimmonf 
For the Bozak 2 -way B 300 
and 3 -way B -302A Speaker 
Systems. Complete Kits for 
easy assembly and finishing. 

/ / 
See your Franchised Bozak Dealer DARIEN / CONNECTICUT 

BREAKTHRoúGh1 

March 22 -26, 1965 

ELECTRICAL -ELECTRON ICS 

Exhibit hours (4 days): 
Monday & Thursday, 9:45 a.m. -9 p.m. 

Tuesday & Wednesday, 9:45 a.m. -6 p.m. 
Technical sessions (5 days) 

HILTON & COLISEUM 
10 a.m. -5 p.m. 

104 

NEW YORK COLISEUM 
and the N.Y. HIILTON 

Buses every few. minutes 
Members $2.00; Non -Members $5.00 

SCR CIRCUIT BREAKER 

A number of methods to protect 
solid -state voltage regulators against 
current overloads have been developed. 
One popular regulated supply uses a 
fast -acting relay with a bias winding. 
This SCR circuit breaker, designed by 
Texas Instruments in Holland, was de- 
scribed in Electrical Design News. 

UNREGULATED 
INPUT 

t 

R Ion 

Two SCR's are used. Q2 is the se- 
ries "circuit breaker" and Q1 and Zener 
diode D form the "trigger." Pressing the 
START switch causes current to flow be- 
tween the gate and cathode to fire Q2. 
Load current flows through adjustable 
resistor R and Q2. The capacitor 
charges to the level of the unregulated 
supply. 

When the load current exceeds a 
level determined by the setting of R and 
the Zener voltage of D, the Zener diode 
breaks down and turns on Q1. This 
places a virtual short across C. The ca- 
pacitor discharges almost instantaneous- 
ly, back -biasing Q2 and breaking the 
circuit to the regulator and load. The 
3,300 -ohm resistor provides a load for 
the unregulated power supply. Opening 
the RESET switch cuts off Q1 so that 
current can be restored to the regulator 
when the START button is pressed. 

SIMPLER SLAVE 

Multiple -flash photographic setups 
are generally used indoors or in studios 
where a convenient source of power is 
no problem. Yet many modern photo- 
flash slave units use batteries and a 
transistor power supply, so they are 
wasteful and expensive to operate. 

Here is a simple and inexpensive 
photoflash slave that has neither bat- 
teries, transistors nor power transform- 
er. It is designed around a voltage - 
tripler power supply, a cold- cathode 
trigger tube and a CdS photoresistive 
photocell. It cycles in 3 to 5 seconds so 
a ready -light is superfluous. If you need 
one, connect a NE -96 neon lamp as 
shown in dashed lines. 

C 

( 

3.3K 
2µf 

.25 MH 
TO REGULATOR 

FLASH 

The flash lamp is a Kemlite 450 - 
volt 100 -watter. The charging capacitor 
was made by paralleling several com- 
puter -grade electrolytics. You can use a 
standard 525 -4 photoflash capacitor. 
The photocell is a Fafayette 19G2101 
You can use any similar cell whose re- 
sistance ranges from 10 megohms in to- 
tal darkness to around 200 ohms at 100 
foot -candles. For the trigger transform- 
er, you can use one made for this pur- 
pose, a model -airplane ignition coil or a 
flash tube with built -in transformer. 

This unit is so sensitive that it can 
be triggered by the beam of a flashlight, 
making it useful for stopped -down aper- 
tures and time exposure. -Tom Jaski 

END 

2µf /40 -4H- PAPER 
SILICON RECTS (31-600PIV/ 750MA EACH 

+ + -0+ 
CdS PHOTOCELL 

II7VAC 8µf 
^ 15oV 

*- 
330µf 500V 

->IE 470K 

.5/400V PAPER 

SENSITIVITYADJ (OPTIONAL 
READY LIGHT 

NE-96 

3 

450V 
FLASH 
TUBE 

`TRIGGER 
TRANS* * =SEE TEXT 
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MODIFIED TRANSISTOR 

GAIN CHECKER 

RANGE 

ADD 50K 

JI 

VOM OR 
VTVM 

R3 
IK VOLTMETER 
1% 

J2 

NPN PNP 

TRANSISTOR BEING TESTED 

6V BATT 

+ 

Regarding the "Transistor Gain 
Checker" described in Noteworthy Cir- 
cuits on page 114 of the January 1961 
issue of RADIO- ELECTRONICS: The 
1,000 -ohm resistor R3 in series with the 
battery carries both the collector and 

base currents. Thus the measuring pro- 
cedure described does not measure beta 
directly, but rather measures the quan- 
tity (beta + 1). This can be overcome 
by recalibrating potentiometer R1 or by 
inserting an additional 1,000 -ohm re- 
sistor in series with the base. 

Also, the effect of battery voltage 
on accuracy can be eliminated by read- 
ing the battery voltage and then setting 
for exactly half that voltage instead of 
an arbitrary 3 volts. -Charles Erwin 
Cohn 

YOU DON'T NEED A TEST SOCKET 

WRAP WITH PLASTIC TAPE 

BEND HERE 

DRILL HOLE TO FIT TUBE 
PIN SNUGLY 

TOUCH METER PROBE HERE 

Want to check the voltages at the 
pins or a seven- or nine -pin miniature 

1_ 

3. 

2.. 

o 

o 
o 

CAN YOU SAVE 
MONEY ON PARTS? 
Now You Can. Just Write for Edlie's 

FREE 
MC 

Write to: EDLIE ELECTRONICS INC. 
154 Greenwich St. Dept. RE 1, 

New York 1, N. Y. 

Listed below are just a few of 
the many 

BARGAINS 
in our stock 

MINIATURE 
4 TRANSISTOR AUDIO AMPLIFIER 

on a printed circuit phenolic board Price 
size 2 "x4Ve complete with input $3.95 
and output transformers, volume 3 
control with switch and tone con- 
trol. Each 

HI FI AUDIO OUTPUT 
TRANSFORMER 

30 Watts Push pull 5881 to 8 & 16 
ohms Voice Hermetically sealed 
in glossy black enamel case. 
20- 20,000CPS, Plus or minus .. 

DB 

Price $ .95 Each 

HI FI AUDIO OUTPUT 
TRANSFORMER 

20Watt. Push pull OLE t" 
2.5, 8. Iii and 32 ohm voire 
Dail, 20,20,000 C.P.S. 

Price $1 .95 Each 

HI FI POWER TRANSFORMER 
Primary 11 olts, 6U cycles, 
.Secondaries r volts. C.T. at 

t 20MA. 6.3 Volts at 3 Amps, 5 

Volts at 3 Amp. 

$1.95 

Each 

TUBE CHECKER 
TRANSFORMER 

Primary 117 Volts, Seconda ri o-. 
117 Volts, tapped at 1.5, 
5, 6.3. 12.1. 35, 50 and 75 
Volts, renier tapped at 4011.1A 

Price $ 95 Each 

TUBE BARGAINS 
new and guaranteed for experimenters. tIitt >art 
pick, 12 for 11.25 

2C26 12C8 
2E5 12EK6 
12DT8 713A 
717 864 
6H6GT VT25A/10 
7193 6N7 
6Y7 35 
39/44 5965 
6111 

89Y 
HY615 

705A 
6FD6 
15R 
Spec. 
28D7 
1631 
7E5 

6021 
6872 
2x2 
14GT8 
954 
1201 
1626 
7C4 
57 

Terms of sale: Full payment or 20% with 
order. Minimum order $2. 
This is but a small fraction of the many 
thousands of electronic components con- 
tained in our Winter, 1965 catalog, free for 
your asking. Write to: 

EDLIE ELECTRONICS, INC. Dept. RE -1 
(The Electronic Bargain House) 

154 Greenwich St., New York 6, N.Y. 
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SCHOOL DIRECTORY 

LËsfrozl''S 

FOUNDED 1899 NOT-FOR-PROFIT 

COYNE 
ELECTRONICS 

INSTITUTE 
Electronics Engineering Technology - Degree (2 Yrs.) 
Electrical -Electronics Technician - Diploma (40 Wks.) 
TV- Radio- Electronics Technician - Diploma (40 Wks.) 
Combined Electronics Technician - Diploma (BO Wks.) 
Practical Electrical Maintenance - Diploma (32 Wks.) 
Practical Refrigeration Air Conditioning 

and Appliance Repair - Diploma (24 Wks.) 
Specialized Industrial Electronics - Diploma (16 Wks.) 
Introduction to Electricity -Electronics - Certificate (8 Wks.) 
FCC First Class Radiotelephone - Certificate (100 Hrs.) 

Special finance 
plans. Part time 
employment service 
while m school. Also 
Free graduate em- 
ployment service. 

r Use this coupon to get our FREE BOOK 
"YOUR OPPORTUNITIES IN ELECTRONICS" 
COYNE ELECTRONICS INSTITUTE, Dept. of Electronics 15-N 
1501 W. Congress Parkway, Chicago, Illinois 60607 

L 

Name Age 

Address Phone 

City Zone State 
Unlike most other schools, we do not employ salesmen 

J 

GET INTO 

ELECTRONICS 
V.T.I. training leads to success as 
technicians, field engineers, specialists 
in communications, guided missiles, 
computers, radar and automation. Basic 
& advanced courses in theory Sc labora- 
tory. Electronic Engineering Technol- 
bgy 

and Electronic Technology curricula oth available. Assoc. degree in 29 
mos. B.S. also obtainable. G.I. ap- 

ele tronicsrawith majior caolmpbaaineches 
of 

Start 
Feb., Sept. Dorms, campus. High school 
graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Department C, Valparaiso, Indiana 

106 

Get Your First Class Commercial 

F. C. C. LICENSE 
QUICKLY! 

Career opportunities in commu- 
nications electronics are almost 
unlimited. Prepare now. Let 
Grantham train you -by corre- 
spondence, or by classroom and 
laboratory instruction. Get your 
first class commercial F.C.C. li- 
cense in as little as 3 months, or 
at a slower pace if you prefer. 
Then, continue in more -advanced 
electronics training if you wish. 
Diploma awarded. Our catalog 
gives full details. 

Learn how our training can 
prepare you for your F.C.C. li- 
cense ; write or telephone the 
School at any one of the teaching 
divisions listed below, and ask 
for "Catalog 57." 

Grantham School of Electronics 
1505 N. Western Av., LOS Angeles, Cal. 90027 

(Phone: HO 9 -7878) 

408 Marion Street, Seattle, Wash. 98104 
(Phone: MA 2 -7227) 

3123 Gillham Road, Kansas City, Mo. 64109 
(Phone: JA 1 -6320) 

818 -18th St., NW, Washington, D.C. 20006 
(Phone: 298 -7460) 

ELECTRONICS 
ENGINEERING & TECHNOLOGY 

DEGREE COURSES 
Small college training at its best small classes 
industry -oriented faculty, educationally -sound course,,. 

Earn B.S. In 3 yrs., A.S. in only 2 yrs. Spring Quarter 
Starts Mar. 29. Send for Catalog R. 
NORTHRIDGE COLLEGE OF ENGINEERING 
18758 Bryant St. Northridge, Calif. 

Learn Electronics for your 
SPACE -AGE EDUCATION 

at the center of 
America's aerospace industry 

No matter what your aerospace goal, 
you can get your training at Northrop 
Tech, in sunny Southern California. 

COLLEGE OF ENGINEERING. 
Get your B.S. degree in engineering in 
just 36 months by attending classes year 
round. Most Northrop Tech graduates 
have a job waiting for them the day 
they're graduated! 

A & P SCHOOL. Practical experience 
on real aircraft. One -year course pre- 
pares you for F. A. A. A & P certificate. 
WRITE TODAY FOR CATALOG. 

I 
NORTHROP INSTITUTE OF TECHNOLOGY 

1199 W. Arbor Vitae. Inglewood, Calif. 

A JOB or a POSITION ? 
The difference is ELECTRONIC MATHEMATICS 

NOW! A NEW WAY TO LEARN -I. H. S. I. 
WAY. A complete home study course m electronic 
math to help you get the position you want - 
MORE MONEY -MORE RESPECT. 

COURSE PREPARED BY 
COLLEGE PROFESSORS 

who have lectured to thousands of men on math 
and engineering. You learn at home quickly, easily 
-AS FAST as you want. 

YOU SIGN NO CONTRACTS 
Pay only if satisfied -you owe it to yourself to 
examine the INDIANA HOME STUDY INSTI- 
TUTE COURSE IN ELECTRONIC MATH. 
FREE BONUS -if you join now, a refresher course 
in basic arithmetic. 

Write for Brochure -No Obligation 
THE INDIANA HOME STUDY INSTITUTE 

924 East Columbia Avenue RE -1 
Fort Wayne, Indiana 

EARN Engineering DEGREE 
You can earn an A.S.E.E. degree et home. College 
level HOME STUDY courses taught so you can under- 
stand them. Continue your education, earn more in the 
highly paid eiecttonica industry. Missiles, computers, 
transistors. automation, complete electronics. Over 
27.000 graduates now employed. Resident school 
available at our Chicago campus- Founded 1934. Send 
for tree catalog. 
American Institute of Engineering & Technology 
1139 West Fullerton Parkway, Chicago 14, III. 

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. 

FOR AN 

ELECTRONICS 

CAREER 

Write for free Catalog RE 

WEEKLY TUITION 

MICROWAVE TECHNIQUES - TV 

INDUSTRIAL ELECTRONICS 

COMPUTERS -RADIO TRANS- 

MITTERS-RADAR-TRANSISTORS 

PHILADELPHIA WIRELESS 

TECHNICAL INSTITUTE 
1533 Pine Street Pbiladelphle 2, Pa. 

Founded In 1908 A Nan -Profit Corp. 

B. S. Degree in 36 months 
Small professionally- oriented college. Four -quarter 
year permits completion of B.S. Degree in three 
years. Summer attendance optional. Engineering: 
Electrical (electronics or power option), Mechan- 
ical, Civil, Chemical, Aeronautical. Business Ad- 
ministration: General Business, Accounting, Motor 
Transportation Administration. One -year Drafting - 
Design Certificate program. Outstanding placement 
of graduates. Founded 1884. Rich heritage. Excel- 
lent faculty. Small classes, 200 -acre campus. Well 
equipped. labs. New library. Residence halls. Modest 
costs. Enter March, June, Sept., Jan. For catalog 
and View Book, write Director of Admissions. 

2415 College Avenue Angola, Indiana 

RADIO -ELECTRONICS 
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TRY THIS ONE continued 
tube while it's in use? Just make up the 
little adapter shown in the diagram 
from a scrap of sheet metal. 

To use it, pull the tube, slip the 
adapter over the pin whose voltage you 
want to check, and plug the tube back 
in. Now turn on the set, touch the me- 
ter probe to the top end of the adapter 
and touch the other probe to the chas- 
sis.- Warren Roy 

INDICATING FUSE HOLDERS 

TURN PILOTS, SAVE SPACE 

At least two manufacturers make 
a series of fuse holders that indicate a 
blown fuse by a small neon light in the 
fuse -holder cap. While this is a conven- 
ience, it is seldom necessary; there are 
other ways to determine a blown fuse. 
With a little rewiring, the lamp in the 
holder can be used to indicate that the 
instrument is on. 

BODY OF HOLDER OA REAR LUG 

FRONT (COMMON) LUG 

KNOB WITH LAMP ©LAMP LUG 

LINE 

220K RESISTOR 
(SUPPLIED WITH HOLDER) 

Fig.I 

PWR TRANS 
HV WINDING 

CT 

Fig.2 

NEON 
LAMP 

(SEE TEXT) 

BREAK 
LEAD 

B-I- 

Connect the lug from the back of 
the holder as usual (Fig. 1) to the hot 
lead from the power switch. Connect 
the other fuse lug to the load. Break 
resistor lead to the back lug and recon- 
nect it to the other side of the supply. 
That's all there is to it. Suggested fuse 
holders are the Buss HKL and HKL -X 
and the Littelfuse 344125A. 

The same arrangement may be used 
in the B -plus line. The wiring is shown 
in Fig. 2. When voltages greater than 
300 are involved, the 220,000 -ohm re- 
sistor supplied with the holder should 
be replaced with 680,000 ohms to pro- 
tect the lamp. -Matthew Fichtenbaum, 
WA2UFD 

JANUARY, 1965 

ALUMINUM SOLDER HELPS TO 
SALVAGE OLD ELECTROLYTICS 
To reuse old but still good can type 

electrolytic capacitors with broken -off 
mounting lugs, use some aluminum flux 
or solder and solder the can right into 
the chassis. 

Il 
SOLDER LUG 

USE ALUMINUM FLUX 
TO RESOLDER 

ßíl 1 
SOLDER LUG 

If, when replacing an electrolytic 
capacitor, you can only get one too tall 
for the room above chassis, enlarge the 
hole for the capacitor to fit the outside 
of the new can snugly, and slip the can 
through the chassis. Solder it in place. 

When a capacitor lead breaks off, 

1+ - - p-`- ; t " 

Sing a song 
of Christ - mas, 

A stock- ing full 
of cheer; 

Christ - mas Seals 
on all your mail 

Will mean a 
Health -fier Year! 

Christmas Seals on 
your holiday mail fight 
tuberculosis and other 
respiratory diseases 

when it's time to think of co /lege 

find out about 

engineering at MSOE 
Planning your education correctly now 
will enhance your career later! That's 
why you should obtain all the facts about 
MSOE programs in Electrical and Me- 
chanical Engineering and Technology. 

Learn about courses leading to 4 -year 
Bachelor of Science and 2 -year Associ- 
ate in Applied Science degrees. Find out 
about MSOE scholarships, financial aids, 
job placement opportunities, and other 
services. 

Assure yourself of a bright future in 
the exciting field of space age engineer- 
ing and technology. Write for your free 
"Career" booklet which will tell you 
about educational advantages at MSOE. 

MSOE 
MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RE -165 
1025 N. Milwaukee St. 
Milwaukee, Wisconsin 53201 

Tell me about an engineering career through 
residence study in: 

Electrical fields Mechanical `fields 

Name Age... 

Address 

City, State i.-----------. Ell ---------.--J 
107 
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TRY THIS ONE continued 
solder it back on with aluminum flux or 
solder. -Tom Jaski 

BRASS TUBING: VERSATILE 

TOOLBOX ACCESSORY 

In my tool box I carry several 

lengths of thin brass tubing, obtained in 
any hobby shop. The pieces of tubing 
nest, and thus take up little space. All 
sizes up to 3/B -inch outside diameter are 
available in 1/49 -inch steps. This tubing 
comes in handy for many purposes. 
When I had to remove inaccessible pilot 

BRAND NEW 
UNITED'S FIRST QUALITY 

TUBES DISCOUNTS up to 

011% 
OFF 

GUARANTEED ONE FULL YEAR! NOT USED! NO PULLS! WHY PAY MORE ? 
Tube Price Tube Price Tube Price Tube Price Tube Price 
0A2 .....80 3004 . 83 GAF31 1.98 6Cß8. .90 6HFS .1.90 0A3 .....90 30K6 58 GAGS .68 GCR6 . ..58 68E8 .1.25 0840 .1.35 3076 52 6807 1.35 6056 ..55 6608 1.95 082 ... -80 3024 .. 79 6ÁH4 ,.79 6C57 . .67 6618 ..80 063 ...1.20 3EH7 60 6ÁN6 1.05 60ÚS . .56 6HKS ,.59 
0C3 .....75 3E17 60 6815 . 1.95 6CÚ6 1.05 6NL8 . ..71 
0133 .73 3E135 86 6AJ8 1.73 6CU8 .99 6X58 ..79 003 ..2.75 3E85 63 6485 ..90 6CW4 1.90 682E4 . .56 0Y4 ...1.20 3E55 74 6666 .80 6CW5 .78 6H6 ..56 0Z4 .....77 301(5 . 59 681_3 ..1.25 6CX8 1.82 614 . 2.95 
1A3 .....73 3GW5 53 6ÁL5 ..35 6CY5 ..68 6186 ..98 
145 .....73 3HÁ5 99 6AL7 . 2.10 6CY7 ..69 61C8 .74 l46 .. .73 3HK5 59 6ALII 1.05 6CZ5 1.80 61E6 . 2.00 
1A7 ..1.30 3HS8 1 29 6AM8 .76 6CZ7 1.95 61E8 1.50 
LABS .77 3Q4 . 61 6AN4 1.59 604 1.75 615M ..92 1ÁE4 ..1.34 345 2 00 6ÁN5 2.65 606 ..67 6J6 ..69 1ÁF4 ..1.30 3S4 .. 73 6AN6 2.45 6010 1.95 617 .. 1.65 
1AG4 ..2.20 3V4 61 6ÁN8 ..91 60A4 .66 6J8 .. 1.40 18J3 ..48 4AÚ6 52 6AQ5 .52 6DÁ5 1.28 6111 1.83 1AX2 ...60 4ÁV6 40 6ÁQ6 . 1.00 6DB5 .67 6JH6 . .55 
183 .....77 4BA6 85 6Aß7 1.73 6006 . 1.30 61X8 1.85 185 .....98 4BC5 56 6808 ..77 6DC8 . 1.33 6JK8 .68 
105 .....73 4808 1 00 68R5 ..53 60E4 ..68 6JT8 1.75 
íC6 .....73 4BL8 61 68R6 .87 6DE6 . -59 6178 . ..68 107GP ...78 48X6 99 6AR8 2.00 60E7 ..73 6128 . ..83 107 .....78 99 6ÁR11 1.70 6006 ..60 6K6 ..61 108 ..2.20 4858 96 6855 . ..59 61316 1.17 61(7 ..95 
1 DNS ..53 Á6U8 71 6956 .78 6DK6 ..57 6K7G ..75 
1ESGP ...98 4626 56 6957 2.75 60N6 1.76 61(807 ..87 
1E7 .....87 4827 . 1 00 6558 .83 6087 1.35 688M 1.85 
1F4 .....68 4C66 . .55 69531 1.98 60Q5 1.89 6K11 1.50 
IFS .....73 4056 . 59 6AT6 . ..47 6006 1.05 6KD8 1.12 
1E0 ...1.20 4C75 . 70 6978 ..84 60137 ..73 6KT8 .80 103 .....77 40E8 60 6AÚ4 .83 6054 1.40 6KD8 1.05 
104 69 4086 ..58 64Q5 ..50 6055 1.30 61(28 .67 
106 80 4076 _53 6AU6 ..50 6075 ..79 6L58 1.00 ..60 6AÚ7 ..70 6076 :.51 61_5 .. ..90 1N4 95 4E67 6AU6 ..85 1H5 ..1 00 4EJ7 ..60 6078 .92 61_60 .98 
1H6 73 4EM8 .94 6AN6 ..89 6 V 2.65 61_6GÁ 1.40 
1.13 77 4E58 . 1.90 6A76 .39 60X4 ..90 61_608 1.50 
1J5 ....98 4EW6 ..56 6ÁV11 1.65 60W5 ..99 61_600 1.65 
1J6 98 4G85 6AW8 ..138 "59 6AX3 ..93 60 %8 ,1.40 6L6M .2.50 IK3 77 4GM6 ..58 6AX4 64 6024 ..78 61_7 ...1.05 
1L4 66 4058 . 1.29 69X5 ..73 605 2.25 6M11 .1.85 
1L6 ...1 69 4075 1.49 6E87 . .88 6N6 ..1.45 
ILA4 .1 30 4026 .59 68X] .62 6EÁ8 ..77 6N7 ....96 
ILA$ 4HÁ5 1.85 61_ %8 1.45 6E85 ..71 6P5 .....95 .2 50 4607 ..73 6A73 1.15 1LÁ6 .3.45 6828 1.30 6068 .91 60]07 1.27 i 1_84 .1.60 4MM6 ..56 684 ,. 3.80 6cH5 1.33 647 -M .1.45 

6EH7 . 
1LC6 ..1.80 Á6T6 99 685 .. 4.00 6068 1.]7 6R7í ..1.25 

.1.0s 
Á1C5 1.64 66] 2.00 

í1_E3 ..1.30 41136 . 1.64 688 2.00 GEMS ..75 657 .....90 
11-05 ..1.98 5ÁM8 ..77 

6Bí0 1.39 6EM7 ..80 658 74 
ZLH4 ..88 6BA3 1.15 6EQ7 "" 57 5ÁN8 6846 ..48 .88 659707 .97 
INNS 87 5Aß5. 6898 .98 6Eß5 ..68 65Á7Y 1.25 
INS 98 5958 1.99 ..22 6E58 ..39 65077 1.15 
íP5 98 5958 1.75 6HÁ31 1.22 6E7Á 1.39 6507 .1.10 
105. 98 5ÁT8. ..81 6BC4 2.10 GET] 1.04 6507 ....70 
1R4 ... BO 5/178 6605 ..59 ..66 65F5 ....75 98 6EQ7 
IRS 75 5ÁZ4 . ..]3 6ßC] ..88 6EÚ8 ..77 6507 ..1.00 
1528 .1 25 568 .. 2.12 6608 . 1.00 6EV5 ..73 6507 ....85 
154 ...1 05 SBC3 . 1.31 6605 1.20 GEM/6 ..55 65117 ..97 
155 70 58E8 _81 6806 ..55 64X7 ..78 65J707 .90 
174 70 5867 ..84 6603 ..7I 6E76 .73 65.17M 1.02 
ITS 60 ,.99 6606 ..53 6E %5 3.65 65K7MT .63 
1U4 70 5678 ..81 6ßF5 . ..88 6025 65 1.46 
1U5 63 5878 ..79 6BF6 . ..42 6E28 .93 65X77 ..81 
17 ..1 04 5BW8 1.31 6BF8 . 1.70 6FÁ7 1.32 65X7 ...63 
172 50 5078 .79 6806. 1.65 6FD7 2.37 6Sß7 .92 
1X26 ,80 501_8 . ..74 6896 ,.66 6FD7 . 1.79 65137 .1.00 
122 ...3.25 5CM8 ..88 6868 ..94 6F4 . 2.35 6557 .. 95 
2A3 ,.2.50 5Cß8 ..82 6816 ..63 6FSGT 1.íO 6527 ...95 
285 ...1.25 SCZS ..70 6617 ..77 6F6 1.50 674 ...96 
2A6 ...2.75 5DEB ,.81 6818 1.45 6F6 .. 1.50 678 .83 
2AF .3.93 56A8 ..78 68K4 1.75 6F6M 1.25 6U5 .1.75 
2ÁF4Á .93 SERB ..78 6BK5 ..91 6F7 .. 2.50 6U8 .81 
2ÁN2 .1.23 5058 1.71 6BK7 .84 6F8 .. 1.25 6V3 .1.10 
2852 70 SEUB ,.78 661_7 1.05 BEGS 2.15 674 . .59 
283 98 SEW6 ..56 97 6FG6 ..1.57 6V60T ..52 
267 70 5FG7 . ..67 6854 ..60 6FG7 ..1.35 676M .2.50 
28814 ..62 7p 6E08 .65 6W4 ..60 
2025 68 SFVB ..77 6BN8 6FH5 6W6 ...69 ..67 ..73 202íW 79 50148 .62 6805 ..63 6F15 . 2.25 6X4 ,.39 
2024 SGJ7 ,.1.60 

SGMB 6FM7 ..77 6X5 1.04 6CÚ6/ 6X8 .78 2 EA5 ..68 1.08 6FQ7 ..56 
2EN5 ..49 

50X6 .59 6847 98 6E55 ..1.45 676 .1.00 
2Eß5 1.65 SHC7 1.49 6B88 ..BD 6FV8 ..68 794 ...87 
2F85 ..74 .1.95 6858 ..93 6FV8 ..77 795 ..67 
2FQ5 

5 E8 1.24 6BU8 .68 6FW5 1.95 7A6 .1.15 
2F55 1.47 6BN8 . 1.23 6FW8 4.25 7A7 ..8] 
2G 1(5 ..49 574 ..84 66X8 1.35 6í75 1.25 798 ..66 
20W5 2.40 5U4 ..58 68X7 1.09 605 .. 1.23 7A07 .1.15 
2X55 ...98 5u8 ..82 61375 1.24 6060 1.00 7AF7 .1.45 
2X2 .60 5V3 .88 68Y6 ..60 6611 . 2.10 7ÁG7 .87 
2X2A 1.30 6578 ..64 60135 .1.75 7AH7 .1.25 
3A2 , . 1.20 5V6 . i.54 6826 ..54 6r,E5 ..OZ 7ßU7 .. .63 
3A3 .. ..74 5W4 1.75 6827 ..99 6GE7 ..77 784 . .1.45 
3A4 .58 5X4 90 6878 1.06 66F5 1.75 7B5 ...87 
395 .. 1.10 5X8 80 6C4 .43 6G88 .78 766 ...87 
3AF4 ..99 SY3 44 6C5 . 1.40 6015 . 1.12 787 .87 
3AL5 . ..44 574 .64 6C6 ..87 60.17 . 1.60 768 . .1.25 
3872 ..71 6C8 8 6GK5 ..59 704 .69 
3ÁU6 ..52 SZ3 1.50 6C 10 1.55 6066 ..77 7C5 .1.35 
38V6 ..40 5X4 1.75 6CA4 ..47 601_8 2.35 7C6 ..87 
3ÁW3 , .72 683 2.75 6CÁ5 77 6GM5 ..78 7C7 . ...89 
362 .. 3.45 684 .78 6CA7 ..2.25 60M6 ..58 7E5 .87 
367 1.35 646 1 95 GCB5 2.05 6GN8 .92 7E6 .1.15 
3BÁ8 ..49 6Á80T 1 10 6005 1.47 

6007 1.89 707 .1.25 3805 ..61 6087 .78 7E7Á .73 
3BE6 ..54 6Á6M 1.15 6CF6 ..95 6075 1.00 7F7 .1.75 36X4 ..76 6ÁB4 44 6008 ..59 6075 ..98 7F8 88 
3BN6 ,.73 60185 

ÁB7 . 1 00 6CK4 . 69 6076 . 1.85 767 . .1.25 
38118 ..76 60W6 1.00 7H7 .1.35 
3676 . ..56 SAC7 

1.95 
.93 6CL8 . , 77 60X8 1.50 7808 .1.50 

3086 . ..54 60X6 .55 717 .1.95 
3CÁ6 . ..54 6407 3.25 6GM6 1.45 60X6 1.25 71(7 .1.95 
3005 ..56 6ÁE5. 2.50 6CM7 .67 6675. .53 71_7 .1.95 
3C56 . ..56 6ÁF3 ,.71 6CM8 1.02 66X6 1.10 7N7 .1.95 
3CF6 . .62 6AF4 . 99 8CN7. 68 6625 ..53 747 ..87 
3075 .69 68F44 .99 BCO4 1.35 6NÁ5 .99 7137 ...87 
3116 .. 1.bö 6ÁF8 . 2.50 6Cß7. 1.80 6685 2.09 757 .87 
TERMS: MINIMUM ORDER $5.00 EXCLUSIVE OF POSTAGE. Remit full p ice plus postage ABOVE PRICES 
NO C.O.D. The above list does not reflect our entire stock as we have one of the largest SUBJECT TO CHANGE 
selections of SPECIAL PURPOSE, BROADCAST & TV TUBES in the U.S. Write for quotation. WITHOUT NOTICE 

Tube Price Tube Price Tube Price 
7V7 . 
7W7 . 

1.85 
1.85 

12E86 99 
12EC8 .1.38 

19666 1.35 
19C8 .1.05 

7X6 . 
7X7 .. 1.25 

1.85 
12EOS ..60 
12E08 ..60 

19CL8 ..57 
19E88 .77 

7Y4 .. 
7Y7 .. ..67 

1.25 
12EK6 ..60 
12E1.6 .48 196Q7 1.99 

191178 1.44 
7Z4 
84U8 

..87 

..88 
12E1-8 ..86 
12E28 .55 

19188 .1.20 
1909 . 

8AW8 
8668 

..9I 

..87 
12F5 .1.50 
í2F8 ...64 ...83 

2050 ..1.05 
8B05 ..61 12F86 ..77 21EX6 1.47 
8CG7 
8CM7 

..61 

..69 
12F86 ..48 
12FM6 .48 21GY5 1.02 

22BH3 
8CN7 
8C57 

, .95 
..72 

12Fß8 ...78 
12F88 ..95 

.74 
22BW3 1.43 
220E4 

8CX8 
8E88 

.,89 

..92 
12FX5 ..64 
12FX8 ..88 

.67 
22106 .1.06 
2597 GEMS 

BET7 
1.15 
1.08 

12G86 .63 
í2008 1.00 

..3.00 
25AC5 .2.00 
25Á84 8Fß7 

8017 . 
.54 

1.59 
12GE5 .93 
12GW6 1.02 

.66 
25875 1.00 
256X4 

8GN8 
8178 

..9] 
_93 

12J5 ..95 
12.18 ....82 

..68 
2561(5 .89 
251306 1.12 81(88 

998 
_84 
. .97 

1285 .73 
12Kß. .8] 2568 ..1.73 

25C5 ...SI 9ÁU] 
9Gß7 

..67 
3.32 

32L8 
121_6 ...73 25095 .1.85 

250136 1.50 90A8 . 

SEAM 
.77 
..66 

í2L8 ....5. 
í2Q7 .1.35 25084 1.05 

2511,46 1.50 9U8 
109111 

..80 
1.09 

12ß]M 2.70 
í2R5 ...75 25E85 ..53 

25F5 I09 Q5 
I0C8 

..89 
1.03 

12597 .87 
125Á90T 

....56 
25L6 .5S 
25W4 ...66 .73 

1013X6 1.36 
1.25 

12547M 2.50 2525 ..1.10 
2526 

10E07 ,.76 
1OEM7 1.75 

12507 ...78 
125 FSGT .98 

73 
27085 .1.75 
32075 

100X7 ,.9] 
100N8 ..93 

125FSM 1.75 
125F7 ...98 

.53 
321_7 .85 
33 "7 1.40 IOUTB 1.32 

30JÁ8 ..92 
125F707 .57 
125F7M 1.75 34D05 ..51 

34005 
bOKUB 1.07 1,507 ...95 ..79 

3585 
10Y .. 
110V7 

..73 
.73 

12507M 1.10 
12587 1.39 

...85 
3585 ..95 
35C5 

11JE8 
11 V8 

1.70 
1 Sl 

125J7 . .99 
í2517M 1.75 

...49 
35E115 ..55 
3516 

12A4 
1296 
í2A6 

..59 
.95 
.85 

125K7GT.93 
125K7M 1.25 
125L7 . .78 

...S8 
35W4 ...40 
3574 ..I.63 
35Z3 .1.20 

12A7 
í2A8 

1.45 
3.00 

í25N7 .65 
1250707.89 35Z5 .58 

50A1 ..3.95 
12ABS 
12AC6 
12ÁE6 
128E8 

1.58 
..55 
. .45 
,.48 

l2Ú77 . 
..:98 

12VÁ ....62 
12X6 ...69 
12X4 .73 

5095 .1.49 
5085 ...68 
SOCS ..51. 
500C4 ..46 
50EH5 128E7 ..92 

128F3 ..71 
33007 ..73 
13Dß7 .7Z 

..95 
50HC9 ..86 
50HK6 128F6 ..65 

12806 ..60 
í30M7 1.95 
13FÚ7 ..89 

..54 
5016 ....59 
50X6 1281.6 ..60 

1281_5 ..45 
13FM7 ..78 
136E7 .28 

...67 
5076 .95 
50Y7 12AL8 .93 

12A1_11 1.09 
1494 . 

14A5 
1.25 
1.10 

.1.10 
60FX5 -60 
70L7 12805 ..58 

12976 . .48 
12ÁT7 ,.74 
12AU6 ..49 
12AÚ7 ..59 
12975 ..93 
12876 ..39 
128V7 _80 

1497 
14ÁF7 
14136 
1488 
14C5 
í4C7 
14E6 
14E7 

.8] 
1.37 
.87 

1.75 
1.50 
1.75 
1.25 
1.25 

.89 
117L7 .2.50 
117N7 3.95 
117P7 3.95 
11723 ..83 
22 95 
24A 95 
26 ...1.10 
27 12ÁW6 ..98 

129X3 . .63 
129X4 . .65 
128X6 ..62 
128X7 .61 

14E7 
14E8 
14078 
14H7 
14,7 

.7] 
1.85 
.80 

1.60 
1.45 

....1.50 
2807 .1.50 
30 ...1.15 
32 ....1.00 
33 85 
34 79 12877 1.42 

12827 ..84 
1487 
14Q7 

1.25 
,.87 3551 8S 

36 95 1284 . 66 
12686 ..49 

1487 
1457 

..87 
1.65 37 70 

38 90 12897 ,.82 
32608 ..48 

14W7 
14X] 

1.25 
1.25 39/44 85 

41 95 128E3 . .67 
,.51 

128F6 ..58 
126H7 ..75 

14Y4 
158F33 
15CW5 
15F77 

1.25 
1.95 
1.15 
1.29 

42 
43 
45 . 

46 

..1.25 ..1.20 

..2.00 
95 12885 ..98 

12616 . .54 
15X65 1.28 
15888 .83 

47 
48 

..2.10 
128.6 ..97 
í26Q6/ 18803 1.42 

í6G1(6 ..57 
. 

SO . 

53 . 

..3.50 

..1.45 

..2.98 
CU6 .1.11 
12687 . .72 179X3 ..51 

174X4 ..65 55 . 

56 95 12677 .74 
128W4 1.09 

17873 ...68 
17603 .57 

57 
58 . 

..1.35 ..1.85 
12 BY7 ..75 
128Z6 ..75 í]64B 1.10 

17653 ..86 
59 
71A 

..2.50 ....95 12627 _84 
12C5 .56 17C5 ...56 

17C9 .1.18 
75 . 

76 
..1.90 ..1.40 

12C85 ...60 
12CN5 ..54 

1804 .67 
170E4 1.29 

77 
78 

..1.25 ..1.15 
12CR6 ..65 
12C56 ...63 

170M4 .78 
170Q6 1.04 

80 . 
81 

..1.25 ..1.25 
12C78 1.60 
12CÚ6/ 

17007 1.85 í]0W6 1.45 
82 
83 

..1.23 
.2 10 

806 ..1.05 
12CX6 .52 

17GES 1.70 
17015 ...99 

84/624 ..95 
85 98 

1204 ..67 
..60 

17GV5 .99 5881 .2.95 
í20E5 í7N36. 

1.01 
.95 6336 .5.95 

120E8 ..81 
1201_8 ..85 

17 KCB 1.18 
17186 .1.12 

6550 .3.85 
807 70 

12006 1.02 
12Dß7 1.33 

17128 ...93 
17L6 .56 

ECC83/ 
129X7 1.60 

12057 ...82 
12075 ...74 

17W6Á 1.20 
í7W6 ...68 EL34/ 

6CA7 ..3.73 
120T7 ..77 
12078 .76 

1895 ..99' 
18FW6 ..47 EL84/ 

68415 .1.65 
12OW7 1.20 
12078 1.75 

í8F%6 . .51 
18E76 ..84 

8280/ 
674 9S 

í20W8 ..87 
121126 ...60 

19 75 
19ÁU4 85 

GZ34/ 
511114 .1.75 

UNITED RADIO 
COESTABLISHED 1920 SEND FOR COMPLETE . BOX 1000R, NEWARK, N.J. PARTS CATALOG 
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TUBING SIZES NEST 

PILOT BULB 
PULLER 

FLARED °FINGERS° 

FLATS 

NUT DRIVER 

bulbs (Heath AJ -10 tuner), I quickly 
made a bulb remover with tin snips 
from 3/8 -inch tubing, as shown. When I 

encounter odd -size nuts (in European 
sets, for instance), I can readily pro- 
duce a temporary nut driver from tub- 
ing with a pair of long -nose pliers. 

By inserting one end into a proper - 
size piece of brass tubing, I can lengthen 
almost any alignment tool. A piece of 
brass tubing can make a handy pickup 
for dropped hardware. If I need a drill 
gage, a length of tubing slipped over the 
drill will insure proper depth of drilling. 
There are numerous other uses for the 
tubing, which does not represent a ma- 
jor investment and can help you out of 
many predicaments. -J. H. Thomas 

MOUNTING BOARD PROTECTS 

TRANSISTOR LEADS 

Fed up with transistor leads that 
got shorter and shorter every time I dis- 
connected and reconnected them in ex- 
perimental circuits, I came up with a 
heavy -duty transistor base you might 
want to try. 

Cut a 2 x 2 -inch piece of Masonite. 
Select three 4 -40 or 6 -32 nuts and bolts 
for terminals. Cut each bolt to a total 
length of 1/2 inch plus the board thick- 
ness. Drill three holes in the base to 
pass the screws. (The holes may be in 
line, as for a Raytheon CK -722 transis- 
tor, for example, or at three corners of 
a small square, for transistors in TO -1, 
TO -5, etc., round cases.) 

Solder each transistor lead to a 

RADIO -ELECTRONICS 
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soldering lug and fasten each lug to the 
base with a screw and a nut. Now each 
lead has a binding post, and you can 
avoid further soldering on the transistor 
leads.- Albert Koehler 

PRICE SHEET UNDER GLASS 

Many times tube price lists are 
stuck on the wall or thrown on the coun- 
ter where they are hard to find or get 
lost. I cleaned up a safety glass from an 
old 17 -inch TV receiver and fastened 
my tube list -price sheets, picture -tube 
prices and antenna work prices to its 
back surface. Simply use masking tape to 
hold them in place. The tape can be re- 

moved easily when prices change. This 
keeps the prices clean and handy and 
always before you when needed. Place 
the glass on the counter near the cash 
register. It is even nice to write orders 
on.- Homer L. Davidson 

FLIP -TOP COMPONENT STORAGE 

Empty flip -top cigarette boxes 
make ideal storage containers for re- 
sistors and capacitors. The boxes stack 
easily on a shelf or in a drawer. 

Each box is identified by mounting 
one unit of its contents on the cover. 
Simply push the leads through two 
holes punched in the cover and bend 
them over. This also supplies a handle. 
-Royland Pettersen END 

Your gift speaks for America 
when you feed hungry people 
with $1 Food Crusade packages 
through CARE, New York 10016. 

JANUARY, 1965 

Complementary Multivibrator 
PATENT No. 3,121,802 

William F. Palmer, Carlisle, Mass. (Assigned to 
Sylvania Electric Products, Inc., Wilmington, 

Del.) 

OUTPUT 

QI 

INPUT 

2N35 2N34 

BATT 
12v 

OUTPUT 

470,11 

In most multivibrators, the transistors conduct 
alternately, so power is consumed whether the de- 
vice is on or off. Here they conduct simultaneously 
or are cut off together. Power is switched off when 
the multivibrator is off. 

When Ql conducts, it feeds a negative pulse to 
the base of Q2 which then conducts also. If Ql 
is cut off, so is Q2, because of lack of forward 
bias. 

A positive signal at the input drives both 
transistors to conduction. A negative pulse switches 
them off. The two output terminals provide a choice 
of outputs of either polarity. 

THERMOMAGNETIC DEVICE 
PATENT No. 3,121,625 

Siegfried R. Iloh, 240 Forest St., Belleville, 
N.J. 

This device uses magnets controlled by heat. 
It may be used to close venetian blinds automati- 
cally, to point solar devices toward the sun, and to 
Steer satellites. 

A bar magnet (shaded in the figure) is piv- 
oted to rotate within a ferrite ring. The ferrite has 
a permeability that falls with temperature. It also 
exhibits a low Curie temperature (at which perme- 
ability reaches unity). The magnet can rest in any 
position when the ring's temperature is uniform. 

When heat falls on the ring (arrows), the 
area H becomes nonmagnetic. Therefore the bar 
magnet rotates to the position shown. Cooling tins 
radiate heat away from the ring. END 

WHEN YOU ORDER BY MAIL 
Be sure to include your name and address. Use 
your zip code number if you know it. Type or 
print if you can -if not, write clearly. Don't send 
cash! Remit by check or money order. Include 
allowances for postage charges if you know the 
weight of what you're ordering. Mention you 
saw it in RADIO -ELECTRONICS. 

ELECTRONICS 
Engineering- Technicians 

The Nation's in- 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 
Electronics Engineering Technology (15 Months) 

creased demand El Electronics Engineering (B.S. Degree) 

for Engineers, 
ID Electrical Engineering (B.S. Degree) 

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. 

HEALD'S 
ENGINEERING COLLEGE 

Est. 1863 -101 Years 
Van Ness at Post, RE 

San Francisco, Calif. 

Approved for Veterans 
DAY AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Your Name 

Address 

City 

State 
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Radio -Electronics arket center 
"TAB ", 

*NEWEST 
Piv /Rms 
650/35 

..- 
.05 _ 

Piv /Rms 
400 280 

.15 
Piv /Rm 
800'560 

.35 
ALL TESTS 

SILICON 750MA* 
TYPE! LOW 

Piv /Rms 
100'70 

.09 
Piv /Rm 
500 350 

.19 
Piv /Rm 
900/630 

.45 
AC & DC 

DIODES 
LEAKAGE 

Piv /Rms 
20012140 

Piv /Rms 
600/420 

.23 
- Piv /Rms 

1000'700 
.65 

& FWD 

Teeteii 
Gtd] 

Piv /Rms 
30014210 

Piv /Rms 
700'490 

27 
Piv /Rms 

1100 /770 
Query 

& LOAD! 
1 Piv 

770Rms 575C $i@ 16 foror$11 

"TAB" * SCR's * TRANSISTORS * DIODES!!! 
Full Leads Factor' Tested & Gtd! U.S.A. Mfg. 
PNP, HiPower 15Amp Round T036 Pckg! 
2N441 442. 277, 278, D5501 up to 
50 volts VCBO 51.25 , . 5 for $5 
2N278, 443. 174 up tc 80v 2 for 55. 
PNP Diamond 3A- 2N155, 156, 235, 242, 
254, 255, 256 257, 301, 351 c35 G. , 4, $1. 
PNP/Signal up to 350Mw TOS c25 6 for $1 
NPN N670 IF, RF, OSC. 705. 

- 
c25 L, 6 for $1 

PNP 2N670/300Mw 035 C/, for 
PNP 2N671 Twatt 50 , for 

25 Silicon PNP 
Sink 

6 
Finned 

25 r', 5 for Si 
TABI 

Diodes 
es Fwd 

Regulators 
$1 !w 6 for 

Ze000r 
Diodes 

Di 
to 

Fwd Regulators (watt 5 for $1 
Zenner Diodes Tp to One Watt 6150v 5 

51.45 
@. 34 

for '' Zener Diodes Ten Watt 6 150v 51.45 @, for Si Zener Diodes lwatt o Tolerance Si 
$2 

@ , 3 
Zener r Diodes 

or 
T010 oi, Kit $2 ed, 3 for $5 

T036 or T03 or TO10 Mica Mtg Kit 030 @. 4 for' 
Sil. Pressfit 184 up to 100 Piv 4 for 51 
Micro or Muwitch CSD 35 Amp /AC -DC 3 for 51 

Silicon 
D.C. 
Amps 

3 
12 18+ 
75 

100 
240 _ 

D. C. 
Amps 

3 
12 
18 
35 

100 
240 

Power 
SOPiv 
35Rms 

.08 
.30 
.20 
.70 

1.65 
3.75 

300Piv 
210Rms 

.29 
1 00 
1.10 
2.15 
3.75 

11.70 

Diodes Studs 
100P,v 
7ORms 

.14 

.55 

.30 
1.00 
2.05 
4.75 

14 40097 
280Rms 

.30 
1.35 
1.50 
2.45 
4.60 

19.80 

& P.F. 
15OP9v 
305Pms 

.17 

.70 
.50 

1.35 
2.50 
5.75 

3504mps 

1.45 
Query 
2.75 
5.50 

27.90 

°° 
200Piv 
140Rms 

.24 

.85 

.75 
1.50 
3.15 
8.75 

600Piv 
42OR48s 

1.70 
Query 

3.30 
8.00 

Query 

2N1038 
2N1046 $3 40 

T039 @3 for 
1040 $1, 041 $1 
2N11907 

$1.75 (i.s., 4 for S6 
ZENER AUTO IGNITION 50 to 60v /1O w tt...51 
2N538. 539, 540 3A /TO1O /Small Pckg 

3 for $1 c50 a/ , . 

"SCR" SILICON CONTROLLED RECTIFIERS: 
PRV 7A 16A 25A PRV 7A 16A 25A 
25 .30 .50 .85 250 1.85 2.25 2.60 
50 .50 .75 1.00 300 2.00 2.45 2.80 

100 .90 1.35 1.6) 400 2.50 2.90 3.35 
150 1.00 1.65 2.00 500 3.25 3.60 4.00 
200 1.30 1.90 2.3. 600 3.50 4.35 4.60 

Silicon Diodes 38,6 Amp Studs Untested 12 for 51 
Glass Diodes 1N34'48 60 64 Untested 20 for $1 

Our 18th year. S2 Min. order "TAB" 
TERMS: Money Back Guarantee. 

F.0 B. N.Y C. Add shpg charries 
shown subject to change. 

111 -GJ Libery St., N. Y. 6, N. Y. 
SEND 25c Phone: REctor 2 -6425 for CATALOG 

g:( CATAl00, 
148 PAGES. NEARLY 4,000 BARGAINS 

OPTICS SCIENCE MATH 

Completely 1965 edition. New 
items, Categories, illustrations. 148 new, 

pages packed with a rly 
4Ó0O Items. Dozens of electrical and elec- tromagnetic parts, accessories. Enormous 
selection of Astronomical Telescopes, 
Microscopes, Binoculars, Magnifiers, Mag- 
nets, Lenses, Prisms. Many war surplus 
items: for hobbyists. experimenters, 
workshop, factory. Write for catalog "EH". 

CLIP AND MAIL COUPON TODAY 
EDMUND SCIENTIFIC CO., Barrington, N. J 
PLEASE SEND ME FREE CATALOG "EH" 
Name 
Address 
City State - SUB CARRIER DETECTOR 

for the reception of 
background music programs (continuous music 
without commercials) now being transmitted as 

hidden programs on the FM broadcast band from 
coast to coast. Use with ANY FM tuner. Detector 
plugs into existing multiplex output of tuner or 
easily wired into discriminator. 

Kit with Pre -tuned Coils 
No Alignment Necessary S45.00 

SELF POWERED DETECTOR $75.00 
Complete crystal -controlled sub carrier receiver 

with usable sensitivity of 1 microvolt 
Kit 5169.00 Wired Unit 5219.00 

MUSIC ASSOCIATED 
Sound systems since 1950 

65 Glenwood Road, 
Upper Montclair, New Jersey 

phone 744 -3387, area code 201 
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Rectifiers & Transistors 
750 ma Silicon diodes Silicon Power Diode Studs 
"Epoxy" or "Top Hat" 3 amps 

PIV PIV Ply Ply 
50 5d 600 25g 25 6c 300 30d 

100 7c *700 30d 50 80 400 35d 

200 10e *800 38¢ 100 140 500 45¢ 
400 15C *900 48c 150 18d 600 554 

500 200 °Top Hat 3nly 200 250 All Tests 

Full Leads, Tested, Guaranteed, American made 
10 Watt Silicon Zener studs, 5v -130v, any voltage 

$1.25 ea. 

10 Watt Silicrn diffused stud power regulators & 

double anode clippers, 10v -120v, any voltage $1.49 ea. 

1 Watt Zener diode, 6v -200v 750 ea. 

Hi- Voltage- Silicon epoxy diode, 2t/2" x 3/e" X 1/2 ", 
Hoffman -3000 PIV- 200ma. $1.95 ea. 

Hoffman -6000 PIV- 200ma. $4.50 ea. 

Thermistor, glass bead, 1200 ohms, 600 °F, 2/$1.00 

20 Watt Germanium 
(Internal Heat Sink) 

2n1038 6 for $1.00 2n1042 4 for $1.00 

2n1039 4 for $1.00 2n1043 3 for $1.00 

2n1040 3 for $1.00 2n1044 .. 2 for $1.00 
2n1041 2 for $1.00 2n1045 700 

150 Watt Germanium Hi -Freq Power 

100 Volts, 10 amp. 100 Volts, 20 amp. 

2n1046 $1.50 ea. 2n1907 $1.95 ea. 

150 Watt Germanium Power 
2n1021 $1.00 
2n1022 $1.25 
HF Silicon- 2n702 -100mc 

402 

2n250 . 3 for $1.00 
2n251 . 2 for $1.00 
2r456 704 
2n457 804 
2n458 904 2n703 -150mc 604 

Germanium Switching Tran istors, 150mw, Long Leads, 

Tested 6 pnp -$1.00 6 npn -$1.00 
Small- signal Transistors, hort printed circuit board 

leads, assorted numbers, ested 15/$1.00 
Ger Mesa transistor, PNP, 10 /$1.00 
HF Silicon tetrode, 3N35 -$1.00 ea. 

Nickel Cadmium Battery 91/2" oz. 23 /e" x 1 /a" x 41/2 ", 
8 amp -hrs. -$1.95 ea. 

Silicon Controlled Rectifiers 
PRV 7 16 25 PRV 7 16 25 

amp. amp. amp. amp. amp. amp. 

25 .30 .60 .90 200 1.50 2.10 2.60 

50 .60 .90 1.10 300 2.30 2.70 3.10 

100 1.00 1.50 1.80 400 2.70 3.10 3.85 

150 1.30 1.80 2.30 500 3.45 3.95 4.45 

ALL TESTS, STUD TYPE 600 3.70 4.70 4.90 

Money back guarantee, $2.00 min. order, include 
postage, Catalogue 104 

ELECTRONIC COMPONENTS CO. 
Box 2902B Baton Rouge, La. 70821 

BRAND NEW 8YP4TESTTTUBE 

"A must for every serviceman" (Radio Elec- 
tronics, Jan. 1964 issue, page 32) -Only 
$17.95. Send check or money order for 
immediate delivery to: 

SAMSON KINESCOPE INC. 
250 N. Goodman St. 
Rochester N.Y. 14607 

4 

4 

SILICON RECTIFIER SALE 
IMMEDIATE DELIVERY 

FULLY GTD NEWEST TYPE 

AMERICAN MADE FULLY TESTED 

750 MA- SILICON "TOPHAT" DIODES 
LOW LEAKAGE FULL LEAD LENGTH 

PIV /RMS 
50/35 
.05 ea. 

PIV /RMS 
100/70 
.09 ea 

PIV /RMS 
200/140 

.12 ea 

PIV/RMS 
300/210 

.16 ea 

PIV /RMS 
400; ,ou 
.20 a 

PIV /RMS 
500/350 
.24 ea. 

PIV /RMS 
600/420 

.32 ea. 

PIV/RMS 
700/490 
.40 ea. 

PIV/RMS 
800 560 
.48 ea. 

PIV/RMS 
900/630 
.55 ea. 

PIV /RMS 
1006/700 

.70 ea. 

PIV /RMS 
1100'770 

.75 ea. 

ALL TESTS AC & DC & FWD & LOAD 
SILICON POWER DIODE STUDS 

D.C. 50 PIV 100 PIV 150 PIV 200 PIV 
AMPS 35 RMS 70 RMS 105 RMS 140 RM5 

3 .12 no .18 ea .22 ea .30 ea 
12 .45 .65 .75 .90 
35 .90 1.15 1.50 1.70 
50 1.60 1.90 2.30 2.80 

300 1.75 2.15 2.55 3.15 

D.C. 300 PIV 400 PIV 500 PIV 600 PIV 
AMPS 210 RMS 280 RMS 350 RMS 450 RMS 

3 .40 ea .45 ea .55 ea .65 ea 

12 1.10 1.35 1.50 1.70 
35 2.35 2.55 3.00 3.50 
50 3.50 4.20 5.25 7.00 

100 3.75 4.60 5.65 8.00 

"SCR" SILICON CONTROLLED RECTIFIERS "SCR" 
7 16 25 7 16 25 

PRV AMP AMP AMP PRV AMP AMP AMP 

.50 .85 1.20 250 2.30 2.65 3.10 25 

.85 1.20 1.40 300 2.60 3.00 3.40 
100 1.35 1.80 2.20 400 3.00 3.40 4.15 

200 1.75 2.40 2.90 600 4.00 5.00 5.25 

Money Back guarantee. $2.00 min. order. Orders 
F.O.B. NYC. Include check or money order. Shpg. 

charges plus. C.O.D. orders 25% down. 

Warren Electronic Components 
230 Mercer St., N. Y., N. Y. 10012 OR 3 -2620 

TUCO TUCO 
rRN.1'ruh yI 'i, 2.N27,1;, 2N257, 2N1292. 
2N12:I.l. "\U'::.,, 2N 2N2:;:, 00 

"'r l ol" 2S17 d:1 2N174 1.50, 2N1100 ....$2 50 

2,307 .75. 2X382 . tan. 2N443 1 25 

''i'airchild" 2N691i .77.. 2N6117 100 
"l'hileo" 2N15110 2.50, 2N207b .50, T6204 Sil. 1,00 

2N35, 2N113, 2N64, 2N147, 21214, 2N356. 2N357a. 
2N358a, 2N362, 2N377a, 2N381. 2N385, 2N388. 2N404. 
'2N-113, 2N414, 2N417, 2N440. 2N460, 2N558, 2N5e7. 

\0711, 2N1000, 2N1008. 2X1265 3 /SAO 
DIODES: 1N34a, 5N54, 1N90, CG150, 1N57, 

1N126 10/$(.00 
N2115, 1N204. 1N205. 1N207. 1X208. PS770 7/$1.00 
\al, 1N92, 1N93, 1N127a, 1N217, 1N276, 1N411 3 /51.00 
n .Assorts^_ Diodes. all excellent $1.00 

TIFIERS: 1N1033. 1N11181. 1X1694, 1N2109. 1,3191. 
I N:39311, 1N4011. 1N14117. T$132, TM44, 2E4 60 

7,i:NERS: SV3143a. SV3372. 1N420. HB2, PS1 3791 40 

7.112. 1N704a, 1N752a, IN821. 1N824. 1N938, SV176 75 

IN150S, 1N1000, 1N1003. 1N1604. 65305 T1 .. 1 50 

I N2813. 1N2840b, 1N28430, 1,29820, 50M200Z ....5 00 

1115156Z5, 10M100Z5, 10M150Z5, "Motorola" 3 50 

1X3212. 1,1372. 1N2492, Studs, "Motorola" 2 50 

PM Sub -Min Radio Kit. 3 Transistors. Schematic ..5 00 

:3 Watt Amplifier Kit, 5 Transistors, PC Board 
6 00 Schematic and Instructions 

27 MC Citizens Band Receiver Kit, PC Board. 
8 GO Schematic and Instructions 

Transistor Checker Kit with schematic 5 00 

MINIMUM ORDER $3.00_POSTAGE FREE USA 

TRANSISTORS UNLIMITED COMPANY 
462 Jericho Turnpike Mineola L.I., New York 

516 -747 -7221 

U TV TUNERS REBUILT 

FAST SERVICE $050 
Color or Black & White ONLY* J 

Includes All Parts Except Tubes 
1 

1 Aligned to Factory Specifications 
C 

+ 

90 Day Full Warranty 
*Practical repaira 

Ship tuner complete with tubesb . roken parte, tuner cover. 
Give model t and 

et 
state complaint. 

VALLEY TV TUNER SERVICE PO 9 -4730 
5641 -4 Cahuenga Blvd., North Hollywood, Calif. 

OTO 

SERVICEMEN & DEALERS 
Let us be your main source of supply on all 

DELCO and BENDIX AUTO RADIO PARTS 

Send part numbers wanted, 
factory discounts- shipped COD. 

LARANCO DISTRIBUTORS 
P.O. BOX 108, BAYCHESTER 

STATION; BRONX, N.Y. 10469 

FINEST 
ELECTRONICfSGOV'T 
SURPLUS BARGAINS 

AA i HUNDREDS OF TOP QUALITY 
ITEMS - Receivers, Transmitters, 
Microphones, Inverters, Power Sunnite& 
Meters, Phones. Antennas, Indicators. 
Filters, Transformers, Amplifiers. 
Headsets. Converters, Control Boxes, 
Dynamotora, Test Equipment, Motors, 
Blowers. Cable, Keyers, Chokes, Hand- 
sets. Switches, etc., etc. Send for Free 
Catalog -Dept. BE. 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1105 LIMA, OHIO 

RADIO -ELECTRONICS 
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Can You Solve This Equation in One Step? 

X 
You ran with the Alsynm Slide Rule. Professional ID Seale Model. 

.o7s Ì 
Solve the most complex math problems 
-cube roots -logarithms quickly, eas- 
ily. The perfect answer for the elec- 
tronic hobbyist, designer, engineer. Not 
a toy but a truly professional tool. 
Work like the pros with the Alsynco 
Rule. 
Bonus offer! Self- teaching illustrated course on slide rule 
technology regularly $2.00. With slide rule only $4.95 ppd. 
No l'O.D. Send post card for free literature. 
Alsynco RE -1 171 S. Main St., Natick, Mass. 

Engineering 
Slide Rule 

with instruc- 
tions -ONLY 

$400 

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 
hare on band. BRILLIANT 
COLOR( 

Complete booklet -gives theory of opera- 
tion, all construction details, schematic, VV 

and sample color filters..- 

Essential Parts Kit- 
9a95 Includedades all special parts -- coils, delay 9 

line, crystal, color filters. Add 51.00 
for sets over 16 ". 

COLORDAPTOR 1798 Santa Cruz, 
Menlo Park. Calif. 

New RCA 1698 
Monotron Tube 

5 " 6 000-:-C3 
(.)00 1 9 Cí2340 
7vg 

Pattern Generated 

Simplified Video Pattern Gen- 
erator. toe this tube with a few 
parts from your junk box to 
construct a signal source for test 
purposes. with instructions 

Only $9.95 Postpaid, U.S.A. 
FREE Catalog 

Denson Electronics Corp. 
Rockville, Conn. 

WHEN YOU ORDER 
MERCHANDISE BY MAIL 

Be sure to include your name and ad- 
dress. Type or print if you can -if not, 
write clearly. Don't send cash! Remit 
by check or money order. 

C. B. ANTENNAS 
Tel Star Ground Plane GP -11 
4 Radials $12.95 

Tel Star Super Ground Plane GP -11 
8 Radials $16.95 

Dealers wanted 
KOMET ELECTRONICS 

P.O. Box 222 W. Main Street 
F.O.B. Tilton, New Hampshire 

r-- 
LOW -COST BUSINESS AIDS 

FOR RADIO -TV SERVICE 
Order books, invoice forms, job ticket 
books, service call books, cash books and statement books for use with your rub- 
ber stamp. Customer file systems, book- 
keeping systems, many others. Write for 
FREE 32 PAGE CATALOG now. 

OELRICH PUBLICATIONS 
L 6556 Higgins Rd., Chicago, III. 60656 

--9zee taeay!--i 
CLIP AND MAIL COUPON TODAY 

BARRY ELECTRONICS, 512 Broadway, N.Y. 12, N.Y. 
PLEASE SEND ME FREE CATALOG "RE" 
Name 
Address 

I -City State 

JANUARY, 1965 
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RADIO- ELECTRONICS does not assume respon- 
sibility for any errors which may appear in the 
index below. 
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Sarkes Tarzian, Inc. (Tuner Service Div.) 62 
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Sylvania (Subsidiary of General Telephone & 

Electronics) 67 
Tall Company, The 74 
Tarzian, Inc. Sarkes (Tuner Service Div.) 61 
Triad Distributor Div. (Div. of Litton Indus- 
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Philadelphia Wireless Technical Institute 
Tri -State College 
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FAMOUS BC -645 TRANSCEIVER 
15 Tubes 435 to 500 MC 
Can be modified for 2.wnc r o ,munication. ice or rode. on ham hand 420-45t1 
(oc. citizens radio 460 -470 

-1lixet and mobile 450- 60 me. television experl mental 470 -500 m c 15 ubes (tunes alone worth 
7 7Fe than sale prIeelt_- 

. 4-7117. 2-7E6. 2 -- 
liv11. 2-955 and I--WE. . BRAND :ll GA. ' Now covers 4011 NEW fro, Inc. Brand n w BC-045 with tube 
supply in factory ralrtnn. 

$19.50 .shipping weight 23 11,.. SPECIAL!.... 

D UHF Antenna a Assembly '2 IV input 52.45 
5.50 Complete Set of 10 Plugs Control Box 5.50 
2.23 

SPECIAL "PACKAGE" OFFER: nr'.e 13 'rr.in -'''i, cr. Itrnamoto, and all accessories , l,tllI.1'TF.. BRAND NEW, 
0$29.50 

ARC -3 RECEIVER! 
Complete with All tubes Exc. Used $21.50 

Like NEW ........533.50 Cryslal-controlle0 17 -tube superhet. tunes from 100 to 156 MC.. AM.. on any 8 preselected Channels. 28 -volt DC power input. Tubes: 1 -9002, 6 -6405, 1- 125H7, 3- 12507, 1 -9001 1.12H6, 2- 125N7. 1.12517. 1 -1246. 
110 V A.C. Power Supply Kit for above 15.00 Factory Wired and Tested 19.95 

ARC -3 TRANSMITTER 
Companion unit for above tunes 100 to 156 MC o any s me,eleeted channels. 9 tubes. crystal c 

on 
trolled. provides tone and v modulation. 28V DC Power input. Complete 

voice 
all $¡195 Tubes, 3 -6V6. 2 -832A. 1- 125H7, 1.6J5. a 2 -616. 

Ene. 
Used Only Like 

e 
condition ,.$28.50 ARC -3 PUSHBUTTON CONTROL BOX 55.95 

SCR -274 COMMAND EQUIPMENT ALL COMPLETE WITH TUBES Like Type Description Used NEW BC -453 Receiver 190 -550 KC $14.95 $18.95 BC -454 Receiver 3 -6 MC 15.95 19.50 BC -455 Receiver 6 -9 MC 13.95 19.50 BC946 Receiver 550 -1500 Ku Complete with all Brand New, in original packing $44.95 1. r 1.5 to 3 MC. Receiver Brand New $19.95 
110 Volt AC Power Supply Kit for all 27-1 -o and ABC -5 Receivers. Complete with utetai x.8.95 tnstruelions 
Factory wired. tested. ready to operate .$12.50 
SPLINE!) TUNING KNOB no. 274 -5 and .alti'.', RECEIVERS. Fit- BC-433. BC -454 and 49 0 others. Only 

2.1 to 3 Ale Transmitter. Brand New., 512.95 BC -457 TRANSMITTER -4 -5.3 Me. plete with . ll tube, and e 
r 
ystal, BR.NO NEW $10.75 1.Ihe New .$7.95 M TRANSITTER -5.3 to 7 Mc. Complete th 

1 

an tube, and crystal. $12.95 1NI) NEW 
I.i I:, New 5].95 13C -696 TRANSMITTER 3.4 Mc Complete with Crystal. Like New $11.95 
Br' -436 \lodulator .USED 3.45 NEW 5.95 .ALI, :A<CEsSOR1ES :13' 111. \n1.E FOR .41304'17 

MICROPHONES Checked Out. Perfect 
T -17 carbon Hand 511ke. 
Fur. l'.ed $4.45....... .Brand New 57.95 RS -38 X,IVI' r, p,e Carbon Il:uI Mike. 
l'. s, t " -,el $3.95 I ike New 55.75 
HEADPHONES Checked Out, Perfect Model Description EXC. BRAND 
05 -23.. Nigh Impedance USED 5EW 

52 75.. 55.45 HS -37 -Low Impedance ......... 3.35., 5.45 H-160 .Low Imp. If2a l .90.. 7.95 U. ..High Imp. 12 units) 3.75 
HEAD. 

7.95 SETS. BRAND ohm Low Impetlante HEAD SETS. BRAND NEW. PER PAIR 53.99 Cords. with PL55 plug and J026 Jack .99 Earphone Cushions for shove -pai .50 

APN -12 3 -INCH SCOPE 
Has vertical and horizontal sweep 

i:It locus and intensity controls. 
Coaxial antenna changeover motor. Complete with 11 tubes and 3JP1 
CR Tube. For 115 V. 400 Cycle AC 
and 24 V DC. Circuit nia- $14.95 gram included. LIKE NEW. 

TG -34A CODE KEYER 
Selfcontained automatic unit. reproduces code practice signals recorded on paper tape. By use 
Of built -In speaker. provides 
code- praCtice signal s s to one or 
more persons at pee from 
5 to 25 WPM. 

Like New, 
Tested $29.50 

Set of 15 Rech :sen,. e.lr 
Practice Lessons, BRAND NI. NV, 
original packing ......P.U.R 

BC -929 3 -Inch Scope, with all tubes, 
BRAND NEW $14.95 
Conversion instructions, with diagram, for 110 V 
AC operation $.65 

EE -8 FIELD PHONES 
Checked out, perfect working or- der. Complete with all parts. Exrel- 
LIKECNEW! Each $14.50 

SCHEMATIC DIAGRAMS Fort 
most 

e rep, nt 650 
Please include 25% Deposit with order -Balance C.O.D., or Remittance in Full. 5Ot Handling Charges on all orders under $5.00. All shipments F.O.B. Our Warehouse. N.Y.C. All Merchandise subject to Prior Sale and Price Change. SEND FOR FREE CATALOG. 

CONTINENTAL RADIO CO. 
Telephone: CO 7 -4605 

75 Leonard St. New York 13, N. Y. 
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-------)Classified Ads 4- 
COMMERCIAL RATE (for firms or individuals offering commercial products or services): 55¢ 
per word . . . minimum 10 words. 
NON -COMMERCIAL RATE (for individuals who want to buy or sell personal items): 30¢ per 
word . . . no minimum. 
Payment must accompany all ads except those placed by accredited advertising agencies. 
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable 
ads not accepted. Copy for February issue must reach us before December 14th. 
WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York) 
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to 
omit Zip Code if space does not permit.) Count each abbreviation, initial, single figure or 
group of figures or letters as a word. Symbols or groups such as 8x10, COD, AC, etc., count 
as one word. Hyphenated words count as two words. Minor over- wordage will be edited to 
match advance payment. 

General 
TV SERVICE ORDER BOOKS for use with your 
rubber stamp. Duplicate or triplicate. Low cost. 
Write for FREE 32 PAGE CATALOG and Special 
Rubber Stamp Offer. OELRICH PUBLICATIONS, 
6556 W. Higgins, Chicago, III. 60656. 
72 page Illustrated Government Surplus Radio, 
Gadgetters Catalog 200. MESHNA, Nahant, 
Mass. 
SAVE! Complete directory to electronic and oth- 
er mail order discount catalogs. Hundreds 
listed. $1.00. McCORMACK SERVICES, Box 
204W, Verona, N.J. 
FREE SONG 'HIT' COPY to you, five friends. 
Send names, addresses: NORDYKE Publishers, 
6000 -29 Sunset, Hollywood, California 90028 
GET -A- BRAKE, for forming and bending sheet 
metal up to 1/16 inch thick and 12 inches wide. 
$9.95 plus postage. Send money order or check 
to F. A. SCHLUM CO. 639 Englewood Ave., Buf- 
falo. 14223, New York. 
APPLIANCE -LAMP -Stove -parts. Wholesale cata- 
logue 250. SECO 112 South 20th St. Birming- 
ham, Alabama 35233 

Canadians 
GIANT SURPLUS BARGAIN PACKED CATALOGS. 
Electronics, Hi -Fi, Shortwave, Amateur, Citizens 
Radio, Rush $1.00 (Refunded). ETCO, Box 741, 
Dent. R. Montreal. Canada. 
CANADIANS Have you seen ELECTRON, Cana- 
da's own Service and Hobby magazine? Sub- 
scription $3.50. ELECTRON, Box 796, Montreal, 
Canada. 
TRANSISTOR AND SEMICONDUCTOR SPECIAL- 
ISTS. Free winter catalogue contains reference 
data on over 300 types. J. & J. ELECTRONICS, 
Box 1437, Winnipeg, Manitoba. 

G -R, H -P, L &N, etc,. Special tubes, manuals, 
military electronics. ENGINEERING ASSOCI- 
ATES, 434 Patterson Road. Dayton 19. Ohio. 
PRE -WAR NATIONAL NC -100 or 100 -A receiver. 
Coil- changing mechanism and its associated 
coils must be in good condition. Set does not 
have to be in electrical working condition. 
State asking price. Editor, RADIO- ELECTRON- 
ICS, 154 W. 14th St., N.Y., N.Y. 10011. 
QUICK CASH ...for Electronic EQUIPMENT, 
COMPONENTS, unused TUBES. Send list now! 
BARRY, 512 Broadway, New York, N. Y. 10012, 
212 WALKER 5 -7000. 

SERVICES 
METERS- MULTIMETERS REPAIRED and cali- 
brated. BIGELOW ELECTRONICS, Box 71 -B, 
Bluffton, Ohio. 
RCA TEST EQUIPMENT, Authorized Repair & 
Calibration Center, Nationwide. EDWIN BOHR/ 
ELECTRONICS P.O. Box 4457 Chattanooga, 
Tenn. 37415. 
SPEAKER RECONING. Satisfaction Guaranteed. 
C & M RECONE CO., 18 E. Trenton Ave., Mor- 
risville. Pa. 
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. 
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INVENTORS! Convert your idea into cash. Let us 
help you get the highest price for your patented 
or unpatented invention. For free details about 
our personalized services, write HANOVER IN- 
VENTION BROKERAGE, Dept. 317, 120 Liberty 
St., New York 6, N.Y. 
TV TUNERS Rebuilt and Aligned per manufac- 
turers specification. Only $9.50. Any Make UHF 
or VHF. We ship COD Ninety day written guar- 
antee. Ship complete with tubes or write for 
free mailing kit and dealer brochure. JW ELEC- 
TRONICS, Box 51 D, Bloomington, Ind. 

Business 
Opportunities 

SELL CB EQUIPMENT -Dealerships available to 
aggressive people who can sell Citizens Band 
Radio full or part time. KNOX ELECTRONIC, 
Dept. RE -1, Galeburg, Ill. 61401. 
HIGH WEEKLY EARNINGS! Address -mail letters 
featuring real merchandise. Get $10 with every 
order -keep $8 profit. Supplies furnished. Free 
particulars. MODERN MERCHANDISING, Box 
357. Oceanside. N.Y. 
$50 per 1000 possible. Addressing 1000 en- 
velopes. Longhand- typewriter Home -spare time. 
Free particulars. GENERAL ENTERPRISES. Box 
303, Island Park, New York 
ELECTRONICS TECHNICIANS -preferrably TV 
servicemen with closed circuit experience 
wanted by the expanding and interesting Corn - 
munity Antenna TV Industry. Openings in var- 
ious parts of the country. Write (include resume) 
to TELESYSTEMS CORPORATION Personnel 
Placement Department, 113 S. Easton Road, 
Glenside. Pa. 
Be a part time employment counsellor. $1 name 
address. Employment Division. Box 3667 Fuller- 
ton, Calif. 

Audio Hi-fi 
Component quotations -tapes Mylar 1800' post- 
paid $1.59 each. BAYLA, Box 131RE Wantagh, 
N.Y. 
SAVE 30 -60 %. Stereo music on tape, FREE! 
50 page discount catalog. Blank tape, recoders, 
Norelco speakers, SAXITONE, 1776 Columbia 
Road, Washington. D.C. 20009. 
DISCOUNT RECORDS - All labels. Free list. 
Write CLIFF HOUSE, Box 42R12, Utica, N.Y. 
WRITE for highest discounts on components, 
recorders, tapes, from franchised distributors. 
Send for FREE monthly specials. CARSTON, 
125 -R East 88, N.Y.C. 10028. 

SCOTCH RECORDING TAPE at Big Discounts: 
1200 feet Mylar 7 .990. BROOKLINE ELECTRON- 
ICS 2831 West 23rd St. Brooklyn, New York 
11224 
FREE Tape Recording Handbook. Money- saving 
prices. POFE ELECTRONICS, 1716 -RE Northfield, 
Muncie, Indiana. 
TAPE recorders, Hi -Fi components, Sleep- learn- 
ing equipment, Tapes, Unusual values. Free 
catalog. DRESSNER, 1523 Jericho Turnpike, 
New Hyde Park 5. N.Y. 

TAPE RECORDER BARGAINS. Brand new, latest 
models, $10.00 above cost. ARKAY SALES, 22 -05 
Riverside Avenue. Medford, Mass. 02155 
LOW LOW QUOTES, DYNA. A. R. GARRARD ... 
Hi -Fi, Roslyn, Pa. 19001 
RENT STEREO TAPES -over 2,500 different -all 
major labels - free brochure. STEREO -PARTI, 
1616 Terrace Way, Santa Rosa, Calif. 
Attention -ANTIQUE EDISON CYLINDER Phono- 
graphs released from storage. Complete, work- 
ing, $80.00 EACH. TRACEY STORAGE, 114 State. 
BREWER, MAINE. 
McGEE RADIO COMPANY. Big 1965 176 -page 
catalog sent free. America's best values hi -fi- 
amplifiers- speakers- electronic parts. 1901 Mc- 
Gee Street, Dept. RE, Kansas City, Mo. 64108. 
Satire, Sound Effects, Madrigals. Tape, Disc 
Catalog SOUNTAGE; Box 176; Levittown, New 
York 11756 

Electronics 
7" TV TEST TUBE -$6.99. Tubes 6146- $2.95; 
6211 (12AU7 equiv.) 390, 3 for $1. Germanium 
diodes, tested, equiv. 1H34, 1N60 etc., 30 for 
$1. Tophat silicon rectifiers, 750MA -1000 PIV 
750. Transistors, tubes, resistors, condensers. 
etc., bargain priced. Free catalog. ARCTURUS 
ELECTRONICS, Dept. RE, 502-22nd St., Union 
City, N. J. 07087. 
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. 
DIAGRAMS FOR REPAIRING RADIOS $1.00. Tel- 
evision $2.50. Give make, model. DIAGRAM 
SERVICE, Box 1151 RE, Manchester, Conn. 
TV CAMERAS, transmitters, converters, etc. 
Lowest Factory prices. Catalog 100. VANGUARD, 
190 -48 -99th Ave., Hollis, N.Y. 11423. 
GOVERNMENT SURPLUS JEEPS -$62.50. Volt- 
meters - $1.05, Transmitters - $6.18, Oscillo- 
scopes, Walkie- Talkies, Multimeters. Typical 
Surplus Prices. Exciting Details Free. Write: 
ENTERPRISES, Box 402 -F20, Jamaica, N.Y. 
11430 
PROFESSIONAL ELECTRONICS PROJECTS - 
Organs. Timers. Comouters, etc. -$1 up. Cata- 
log 250, refundable. PARKS, Box 1665, Seattle, 
Wash. 98125. 
DON'T BUY any special purpose or industrial 
transmitting tubes until you receive our special 
quotations. Lowest prices in USA. Cash paid for 
brand new tubes of all descriptions irrespective 
of age or quantity. UNITED RADIO CO., Newark 
N.J. 
SALVAGE CIRCUIT BOARDS packed with dozens 
of transistors, diodes, miniature transformers, 
capacitors etc. Assortment "A" $5.00. "B" $4.00, 
"C" $3.00, all different, postpaid. ENGINEER- 
ING ASSOCIATES, 434 Patterson Road, Dayton, 
Ohio 45419. 
RADIO & TV TUBES 330. Free List. CORNELL, 
4217 -E University, San Diego, Cailf. 92105. 
Dim, Bright, Control. Plugs into lames. etc. UFes 
standard bulbs $1.90 each + 10¢ WEILER LABO - 
RATORYS, Huntingdon, Penna. 
RESISTORS, newest type metal -film, Copper Cir- 
cuit Board, Capacitors, Terminal Blocks, Free 
Catalog, FARNSWORTH ELECTRONIC COMPO- 
NENTS, 88 Berkeley, Rochester, New York 14607 
Buried Treasure -Coins. Located by Elect -onic 
Goldmaster Metal Detectors. Write: WHITE'S 
ELECTRONICS, Dept. RE, Sweet Home, Oregon. 
Free Literature. 
16 TESTED Transistor plans -250: "Radio Oper- 
ator's Handbook" 500. Catalog. LABORATORIES, 
1131 -B Valota, Redwood City, California. 
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., 469R Jericho Turnpike, Mineola, N. Y. 

TV Cameras Semi- Conductors Tubes FREE cata- 
log SPERA ELECTRONICS 32 -20 37th Ave. Long 
Island City, N.Y. 11100 
Order transistors, parts of any project in RE. 
Send 250 for Interchangeability guide listing 
3000 transistors. BRANDWEIN CO., 306 W. 100 
St.. N.Y.C. 
FREE catalog: Wholesale electronics parts and 
equipment. WESTERN COMPONENTS, Box 2581, 
El Caion, California 
TRANSISTOR IGNITION! Coil, ballast 7.95 Free 
parts lists. TRANSFIRE Carlisle 20, Mass. 01741 
TUBES. SAVE! Comprehensive catalog free. 
STEINMETZ, 7519 Maplewood, Hammond, Ind. 
46324 
NEW SUPERSENSITIVE TRANSISTOR locators 
detect buried gold, silver, coins. Kits, assem- 
bled models, $19.95 up. Underwater models 
available. Free catalog. RELCO - A25, Box 
10563, Houston 18, Texas. 
CAPACITORS Clerine! 40 MFD 330 AC $5.95 Fila- 
ment transformers Stancor 117/107 volts 60 
cycles Secondary 6.3 volts C T @ 6.0 amps 
$3.95 all new -postpaid. GOODMAN 5826 South 
Western Chicago, Illinois 60636 
DIAGRAMS, plus complete service information. 
Television #2. Radio, Hi -Fi, etc. $1. SERVICAIDE, 
Box 3412, Harrisburg, Pa. 17105 
PRINTED CIRCUIT BOARDS. Hams, Experi- 
menters. Catalog 100. P/M ELECTRONICS, Box 
6288, Seattle, Wash. 98188. 

RADIO -ELECTRONICS 
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EDUCATION/ 
INSTRUCTION 

LEARN ELECTRONIC ORGAN SERVICING. New home study course covering all makes elec- tronic organ Including transistors. Experimental kits -schematics -trouble- shooting. Accredited NHSC -GI Approved. Write for free booklet. NILES BRYANT SCHOOL, 3631 Stockton Blvd., Dept. F, Sacramento 20, Calif. 

HIGHLY -effective home study review for FCC commercial phone exams. Free literature! COOK'S SCHOOL OF ELECTRONICS, Craig - mont, Idaho 83523. 

FCC LICENSE in 6 weeks. First Class Radio Tele- phone. Results Guaranteed. ELKINS RADIO SCHOOL, 2603E Inwood, Dallas, Tex. 

SLEEP LEARNING. Hypnotism! Tapes, records, books, equipment. Details, strange catalog FREE. RESEARCH ASSOCIATION, Box 24 -RD, Olympia, Wash. 

Musical instruments organs tuned with ordinary 3 speed record player- copyrighted instruc- tions. $3.00. PULFORD GREAVES, Box 33, Dear- born, Michigan. 

PIANO Tuning learned quickly at home. Tre- 
Infordmation Iflee.uEMPIRE SCHOOLnOFc PIANO TUNING, Dep't. RE Box 327, Shenandoah Sta- tion, Miami, Florida 33145. (Founded 1935.) 

BUSINESS AIDS 
JUST STARTING IN TV SERVICE? Write for FREE 32 PAGE CATALOG of Service Order books, invoices, job tickets, phone message books, statements and file systems. OELRICH PUBLI- CATIONS, 6556 W. Higgins, Chicago, Ill. 60656. 
1,000 Business Cards, "Raised Letters" $3.95 postpaid. Samples. ROUTH RE12, 2633 Randle- man, Greensboro. N C. 21406. 

WHEN YOU ORDER 
MERCHANDISE BY MAIL .. . 

Be sure to include your name and ad- 
dress. Use your zip code number if you 
know it. 
Type or print if you can -if not, write 
clearly. 
Don't send cash! Remit by check or 
money order. 
Include allowances for postage charges 
if you know the weight of what you're 
ordering. 
Mention you saw it in RADIO- ELECTRON- 
ICS 
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PRINCIPLES OF FEEDBACK DESIGN, by G. Edwin 
and Thomas Roddam. Hayden Publishing Co., Inc., 
850 Third Ave., New York 22, N.Y. 53,4 x 83/4 in., 
238 pp. Cloth, $8.75 

Covers the subject completely with 
reasonably simple mathematics, and in the 
clear style of Wireless World author Thom- 
as Roddam. 

PRACTICAL OSCILLOSCOPE HANDBOOK, Vol. 1 

-Introduction /Basic Tests and Measurements; Vol. 
2- Industrial and Laboratory Tests and Measure- 
ments, by Rufus P. Turner. John F. Rider Publisher, 
Inc., 116 W. 14 St., New York, N.Y. 10011. 5V2 x 
81/2 in., 225 pp. Paper, $5.90 

Volume 1 explains in the clear and 
simple language we have come to expect 
from Turner what the oscilloscope is, how 
it works, and how to make ordinary, serv- 
ice -type measurements with it. Volume 2 
describes more advanced uses, beginning 
with the features of professional oscillo- 
scopes and going on to recording from the 
scope, and then discusses checks of various 
physical quantities, conponents and per- 
formance, at the professional level. 
RADIO OPERATING QUESTIONS AND ANSWERS 
(13th edition), by Jules L. Hornung and Alexander 
A. McKenzie. McGraw -Hill Book Co., 330 W. 42 
St., New York, N.Y. 10036. 51/4 x 8 in., 598 pp. 
Cloth, $8.25 

An old, reliable standby brought up to 
date. Candidates for FCC commercial li- 
censes will find complete information on 
theory, regulations and operating practice. 
ELECTRONIC TRANSFORMERS, by Harold M. 
Nordenberg. Reinhold Publishing Corp., 430 Park 
Ave., New York, 10022. 6 x 9 in., 298 pp. Cloth, 
$13.50 

Describes the construction, test, design 
and maintenance of all types from tiny 
transistor to large power transformers. This 
is written for engineers and lab personnel 
who use transformers. END 

CLASSIFIED ADVERTISING ORDER FORM 
Please refer to heading at top of classified section for complete data concerning terms, frequency discounts, closing dates, word count, etc. 

1 

6 

11 

16 

21 

26 

31 

2 

7 

12 

17 

22 

27 

32 

3 4 5 

8 9 10 

13 14 15 

18 19 20 

23 24 25 

28 29 30 

f @ .30 Non -Commercial Ratel 
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ADDRESS 

CITY STATE 7IP 

SIGNATURE 
MAIL TO: RADIO -ELECTRONICS, CLASSIFIED AD 
DEPT., 154 WEST 14TH ST., NEW YORK, N.Y. 10011 

JANUARY, 1965 

FREE WOR'ra of 
Transistors 

Z 5 
Rectifiers 
Precisions 
t on 
Coils. etc. 

SI 

FREE Coils, etc. 

U Li OF L YOUR Include 250 for handling 
CHOICE 

BOTH FREE WITH EVERY $10 ORDER 

New! 'PANCAKE' Transistors 
IN THE NEW TO46 MICRO CASES 

} Silicon Epitaxial Planers } 70% n retail tt Only 1/16" high } Gold nover leads 

LIKE W. VCR.. 
FREe 

RFE 
AS T.0\\' .\ti 

02N706 
0257708 

.4 20 

.3e 20 

me 
20 200 
30 480 

SALE 
51.00 

1.00 
$ 0 0 

02N807 .5 60 1205 80 1.00 ,1 \ 
02N9955 .36 15 140* 100 1.00 1.1' 
02N9965 .3e 12 100* 120 1.00 
02N1e13 .8 50 120* 80 1.49 
02N1893 .8 100 120* 70 1.69 
02N2049 .8 50 300 85 1.69 
02N2845 .5 50 300 85 1.49 02N2005 .36 25 130 100 1.00 
'Maximums pNPs 

TESTED SEMI- KON- DUCTORS J 10 -2AMP POWER RECTIFIERS, 50 to 400V, studs S1 
Q 2 TRANSISTORS, 2N497, 2N498, made by'theem $1 

1 -85W 2N424, .li,.,,,. o(i, meas, by Transitroh $1 
3 -1 -WATT ZENER DIODES, gold axial leads 6V ..$1 
4 TRANSISTORS, 2N35, i>' sylvania, NPN, TO -22 SI 
3 -300MC TRANSISTORS, 2N1264, by Sylvania . . $1 
2 500MC, 2N964, nintasiai. ,nc,a. pnp, TO -18 cases si 
2 1N429 ZENER REFEREN'S. o volt, by Transitron $1 
4 "MICRO" TRANSISTORS, 2N131A, RF, IF, Pup $1 
4 CK721 TRANSTRS, ' :o,, ;, i,,,ninum cases, pnp . $1 
3 2N341 NPN SILICON ONE WATT, by Transitron $1 
3 -20 WATTERS, 2N1038 to 2N1042, w /sink ...$1 
4 20 WAITERS, -N1320, PNP, stud, made by "CBS"$1 
5 SUNBATTERIES, Op to 1" sizes, lite sensitive ..$1 
5 -2N107 TRANSISTORS, pnp audio, by 'G.E.' .$1 

Di 1 -20 WATTER, 1 "' siiirnn. mesa, 2N1648 S1 
1 2N1613 3W NPN SILICON, 120MC, by "Rheem" $1 4- 2N1059 TRANSTRS, "p", by Sylvania T022 case $1 
10 PRINTED CIR. TRANSTRS, 2N94A, 194, 212 $7 
3 -2N255 TRANSISTORS, " equals, TO3 cases . $1 
6 -LAMP 400V t'p ̂ >' rer,llìers. made by Sylvania $1 
2 -2N718 NPN SILICON PLANARS, by Fairchild $i 
1 -25AMP SCR, i "'' l'ic $1 
2 -25AMP POWER RECTIFIERS, stud Si 5 -3OMC TRANSISTORS, 2N247, by sylvania . 3- 2N329Á NPN TRANSISTORS, by $1 

by 
b Raytheon $1 

TRANSI TOR" 198 PHOTO SENSITIVE 
TRANSISTORS 2.98 

2N998 type. in- ONLY ternallycon- 
flected as Darlington Am- 2N986 type silicon npn plifiers 4 lead. Silicon planar. T018. bvcbo npn planar: 5W. 100S/13- 100V. 3.1 microamp per CO. T018 Worth $15 ft. candle 

SEMI- KON- DUCTORS by PÁKY 
Thousands Bot -No Chance to Test 'Em 

10 CK -722 TRANSISTORS, I'M'. male tq' Raytheon $i 
15 PNP TRANSISTORS, rf.if-audio s,vuebing Power$1 
15 NPN TRANSISTORS, rf-if- audio. switching powerS1 
25 SEMIKON- DUCTORS, rect. diodes, transistors Si 
10 POWER TRANSTRS, 2\155 style. TO -3 cases $1 
25 GERMANIUM DIODES, ,ilicon too, glass. leads $1 
25 TOP HAT RECTIFIERS, `iiicon long leads .. $1 

-íO-36 gold cases ....$i 
-1 15 PNP a NPN SWITCHING TRANSISTORS - - -51 

3 -50 WATT TRANSISTORS, 

0 
10 TEXAS PNP SWITCHING TRANSISTORS ...$1 
30 TRANSISTORS, a, i switching, rf, To -5 cases S1 

PHILCO TRANSISTORIZED 

2 
n /J 

CRYSTAL OSCILLATOR yy 
VXVx Crystal fregs: io tt, (iUmc. t:se as freq. standard, marker, osc, etc. Wired, printed WORTH tcuit, ONLY 2 x 2 x 0/" With crystal thermiator, 1200MC transis 'tor, etc. $5.50 

WORLD 
S 

DOLLAR POLY PAKS FAMOU 
35 TWO WATTERS, resistors. 5rs, io,, $1 
75 ASST. HALF WATT RESISTORS, s%'o too .. il 30 SPRAGUE MYLAR "iniessors. asst. values, volts 

$1 

10 ELECTROLYTICS, FI' & tuhulars, to 500mf $1 
40 PRECISION RESISTORS, a.sortetd 51 
60 CERAMIC CONDENSORS, discs. npos to .05mf $1 G 40 WORLD'S SMALLEST RESIST, 5cí too. 1 /lilW $1 
4 TRANSISTOR TRANSFORMERS, asst, worth $25 $1 
50 ONE WAITERS, resistors, asst. values, 5<70 loo $1 
60 TUBULAR CONDENSORS to .smr to 1í:v $1 
60 TUBE SOCKETS, receptacles, audio, plugs, etc. S1 30 POWER RESISTORS, to sow to 24Kohms 51 
50 MICA CAPACITORS, to olmr, slivers too $1 
50 RADIO & TV KNOBS, t st. 'lors, styles $1 
10 TRANSISTOR ELECTROLYTICS, io to 100mr 51 
525 RADIO 'n' TV SURPRISE, wide variety $1 50 COILS 8 CHOKES, RF. IF, ose, peaking, etc. 
60 HI-C) RESISTORS, 1/2. 1, 2W to 1 meg, 5%'o too si n 10 PHONO PLUG 'n' JACK SETS, tuners -amps 51 
40 DISC CONDENSERS to .01 to 1KV $1 

FREEIGIANT SPRING CATALOG ON: 
Li SEMICONDUCTORS 

_P_A_RTS _01 _PAKS 

O LY 
TERMS: send check, money order. add postage- average wt. per pal 1 lb-. Itated 
net. 30 days. C.O.D.-25'; deposit. 

AKS "PAK -K NG' "OF T94H2ER 

MASS. 
WORLD 

P 
113 
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INTERNATIONAL 

750 -HM1 

CITIZENS BAND 

TRANSCEIVER 

114 

REMOTE 
CONSOLE 

TEST 
SWITCH 
POSITION 

A 

IE 

F 

G 

H 

J 

K 

L 

M 

CHECKS 
FUNCTION 

RF Amplifier Cathode 
1st Converter Screen 
2nd Converter Screen 
2nd Rec. Osc. Grid 

1st IF Amp. Cathode 
2nd IF Amp. Cathode 
2nd IF Screen 
Rec. "S" Meter -Trans. 
Audio Out 
1st Audio Plate 
2nd Audio Cathode 
Audio P.A. Cathode 
Buffer Grid 
Rec. Relay Voltage- 

TEST 
SWITCH 
POSITION 

CHECKS 
FUNCTION 

Trans. P.A. Bias 
N Trans. Osc. Grid 

0 Trans. Adder Grid 
P Channe Osc. Grid 
Q Power Supply 8+ 

Voltage 
R Reflected RF Power 
S RF Power Output 
T Bat. +Volts Neg Gnd. 

U Bat. -Volts Pos Gnd. 

V Fil. Voltage Level 
W Percentage of Mod. 

X Rec. & Trans. Audio 
Level 

TOTALLY 

NEW! 
International's Executive 750 -HM2 transceiver 

with 24 built -in test circuits, is truly the most 

versatile transceiver manufactured for Citizens 
Radio communication. At the turn of a switch, 

the test circuits provide a fast and positive check 
on the operating performance of receiving and 

transmitting circuits within the set. This "years 

ahead" test feature checks the filament, plate 

and input voltages, transmitter forward and re- 

flected power, modulation, etc. A 24- position 

switch, located on the transmitter /receiver unit, 

is used to select individual test circuits. Tune -up 

and servicing is easy. The transceiver has a 

sensitive and selective dual conversion receiver 

combined with a highly stable and efficient trans- 

mitter. The 23- channel crystal controlled transmit 
and receive frequency selector circuits are 

housed in the remote console. Features include 
a new delayed /expanded AVC, new speech clip- 
per /filter amplifier, new built -in S/ meter and 

transmit meter. Operates on 115 vac, 6 or 12 vdc. 

The 750 -HM2 includes remote console, speaker 

S/ meter, transmitter /receiver unit, push -to -talk 
microphone, cables, and mounting racks. 

Write today for the name of your nearest Inter- 

national dealer. Trade -in /trade -up to a 750 -HM2. 

18 NORTH LEE, OKLA. CITY, OKLA. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


J I N S I N 

IOUli1PIA011 

Now JENSEN brings you 
an advanced 12" version of the 

famous TRIAXIAL® loudspeaker 
Fourteen years ago Jensen introduced the G -610 TRIAXIAL 3 -way loudspeaker ... three acoustically and electrically independent loudspeakers in one unitary assembly. It made history 
as the first 3 -way system and embodied the first horn -loaded compression driver supertweeter to 
be used in a commercial high fidelity loudspeaker. When this 15' speaker was installed in a large 
enclosure, the sound was truly awe inspiring. We still make the G -610. 

Now Jensen has created the SG -300 TRIAX. It is scaled down in dimensions and will go 
in a compact shelf -size enclosure. It retains all of the important original concepts ... is even 
more advanced in its use of the FLEXAIR' high -compliance long -travel surround and SYNTOX- 6' magnetic structure in the woofer. Covers 20- 20,000 plus cycles with outstanding smoothness 
and clarity. Forty watt program, eighty watt peak rating. Especially convenient for built-in 
systems. The SG -300 may well be the ideal speaker for you. Write for Catalog 165 -K. See your 
dealer. $99.50 

TRIAX and TRIAXIAL are registered trademarks of Jensen Manufac- 
turing Co., and not descriptive words, and any use by others in reference in 
any way or form to loudspeakers is a violation of our trademark rights. 

JENSEN MANUFACTURING COMPANY / DIVISION OF THE MUTER COMPANY / 6601 SOUTH LARAMIE AVENUE, CHICAGO 36. ILLINOIS 
Canada: Radio Speakers of Canada, Ltd.. TorontoArgentina: Ucoa Radio. S.A., Buenos Aires Mexico: Fapartel, S.A., Naucalpan, Mex. 
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How "Computerized Testing" 
r kniwe eeiro #hQ rQlahi#v of RCA `P1/#p 

This engineer is studying final test 
result: of another production run of 

RCA Receiving Tubes. Nothing sur- 
prising here ... except for one thing: 
the pr3cuction rt.n had been com- 

pleted only hours before! 
A few years ago, a thorough 

quality Evaluation of a day's produc- 
tion run of a certain tube type took 

days, even weeks. But now, at RCA, 

it's done automatically, with com- 

puters, the same day. 
Computers in conjunction 

with the Special Tube Analyzing Re- 

corder (STAR) accumulate and store 
test data on every receiving tube type 

we make. 
Sample tubes from the pro- 

duction lot are individually analyzed 
on STAR. As many as 60 tests may 

be made quickly and automatically on 

each tube depending on the type. Test 

results are recorded simultaneously 
on a test sheet and on punched cards. 
The computers compare the results 
with predetermined standards, make 

"accept" or "reject" decisions and 
then add the results to the historical 
record of the tube type. 

Thus, in a mere half -hour of 

running time each night, a full day's 
receiving -tube output can be evalu- 

ated before it is released for ship- 
ment. Equally important, the test data 
for any day's production of a particu- 
lar tube type together with the his- 
torical record for that tube type are 
on the desks of the production, qual- 

ity- control and design engineers the 
followirg morning. With these data, 

the engineers can evaluate perform- 
ance, analyze trends and quickly initi- 
ate any :crrective measures necessary 
to assure the consistent quality of 

RCA R -3ceiving Tubes. 
"Computerized testing" is 

one more :eason why you can depend 

on RCA receiving tubes for your TV- 

Radio-Hi-fi service jobs. RCA receiv- 

ing tubes are available from your local 

Authorized RCA Tube Distributor. 

RCA Electronic Components 

and Devices, Harrison, N. J. 

The Most Trusted Name in Electronics 
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