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200 

OHMS 

I PER 

filo ..VOLT 

Model 630 -NS 
VOLT-OHM-MICROAMMETER 

RIPLETT SUSPENSION MOVEMENT 
rt pro a . no /ewe t .. . 

no hair springs ... thus NO FRICTION. 

OUT 
PUT 

ARMATURE 
SHIELDED ASSEMBLY 
RAR.RING 
MAGNET 

s99R5 
SUGGESTED 

U. t..A. USER NET 

1200 ,t CON 

120/ 
`.10 rz 

+ 
= ,,, 

1 
'\1p0 =irk 

Iz \ .1011.104K.12 
KV '11 Itit 

Y 
Y 

(1.4) 

FACTS MAKE FEATURES 

2 
3 

200,000 OHMS PER VOLT D.C. for greater accuracy on high re- 
sistance circuits. 20.000 OHMS PER VOLT A.C. 

5µa SUSPENSION METER MOVEMENT. No pivots, bearings, hair- 
springs, or rolling friction. Extremely RUGGED. Greater sensitivity 
and repeatability. 

62 Ranges, usable with frequencies through 100 Kc. Temperature 
compensated. 11/2% D.C. ACCURACY, 3% A.C. 

Low voltage ranges and high input impedance make the 630 -NS especially useful in 
transistor circuit measurement and testing. Input impedance, at55 volts D.C. and above, 
is higher than most vacuum tube voltmeters. 

The unit is designed to withstand overloads and offers greater reading accuracy. 
Reads from 0.1µa on 5µa range. Special resistors are rigidly mounted and directly 
connected to the switch to form a simplified unit. Carrying cases with stands are 
priced from $9.90. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

ONE -PIECE 
CAST FRAME 

v SUSPENSION 
RAND 

62 RANGES 

TUBE 
FOR COIL 
SWING LIMI 

CONICAL 
SPRING 
ANCHOR 

ZERO 
ADJUSTER 

D.C. VOLTS 
0-0.6-3-12-60-300 - 

1200 at 100,000 Ohms /Volt. 
0-0.3-1.5-6-30-150 - 
600 at 200,000 Ohms /Volt. 
0 -0.150 at 60µa 

A.C. VOLIS 0 -31 - 0U -1[00 at 
10,000 Ohms Volt. 
0- 1.5 -6 -30- 150 -600 at 
20,000 Ohms, Volt. 

DB -20 to /7 In 10 ranges. 

D.C. MICRO- 
AMPERES 

0 -5 at 300 !VW. 

0 -60 -600 at 150 MV. 
0 -120 at 300 MV. 

D.C. MILLI- 
AMPERES 

0 -6 -60 -600 at 150 mv. 
0- 1.2 -12- 120- 1200at300 MV. 

D.C. 
AMPERES 

0 -6 at 150 MV. 
0 -12 at 300 MV. 

OHMS 0- 1K- 10K -100K (4.4- 44 -44U 
at center scale) 

MEGOHMS 0 -1 -10 -100 (4400- 44.000- 
440.000 Ohms center scale) 

OUTPUT: Condenser in series with A.C. Volt , 

ranges. 

630 630-0 630-PL 630.AP0 630.L 630,MA RSM1MS 630-PLK 630.0 631 
310 -C 

800 666 -N 

>.. THE WORLDS _MOST COMPLETE LINE OF V- O -M'S. AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK. 
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NEW FOR '65 

INTERNATIONAL MODEL 440 
CITIZENS RADIO TRANSCEIVER 

The Model 440 introduces a distinctive 
new panel and engineering concept to the 
line of International Citizens Radio trans- 
ceivers. Designed for base or mobile use, 
the Model 440 is packed with outstanding 
performance features. The most dis- 
criminating CB operator will acclaim 
its dependable day after day operation. 
Silicon transistors and tubes are combined 
in a new hybrid circuit for optimum per- 
formance. The International Model 440 
operates from 6/12 and 115 vac power 
sources. Complete with crystals, dynamic 
microphone with coil cord. 

WRITE TODAY FOR THE NAME OF 

VI 

MOM 
ST MIA 4MI3 

ACTAA 

ix [P 

VA 

IST If AMP 

uu 

AVC 

New Hybrid Circuits Combining Silicon 
Transistors And Tubes 
New Zener Speech Limiter 
Distinctive New Panel Design 
Frequency Synthesized Crystal Controlled 
23 Channel Operation 
Transistor Power Supply 
Dual Conversion Receiver 
Illuminated Channel Selector Dial 
Ideal For Mobile Or Base Installations 
Ten Tubes 
Five Silicon Transistors 
Two Power Transistors 
Eleven Silicon Diodes 

YOUR NEAREST INTERNATIONAL DEALER. 

s n}/s1 
MIC AMP 

FCC Citizens Radio license required. All use must 
conform with Part 95, FCC Rules and Regulations. 

JUNE, 1965 
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Radio - Electronics 
SEMI -ANNUAL INDEX 

71 Index for January -June 1965, inclusive 

JUNE 1965 VOL. XXXVI No. 6 

Over 55 Years of Electronic Publishing 

EDITORIAL 
29 Electronics and The Aged 

AU DID -HIG 
COVER STORY 36 

45 

56 

62 

ELECTRON 

Hugo Gernsback 

H FIDELITY -STEREO 
What Is Electronic Music? James Seawright 

A composer -engineer describes the field and its future 

Output Circuit Protection for Transistor Amplifiers Peter E. Sutheim 
How manufacturers guard against shorted outputs 

Intercom from Table Radio Joseph L. Barry 
All you need is the audio section 

Iquipment Report: Norelco 150 Carry- Corder 

ICS 
49 Semiconductors for Illumination? Cyril Hilsum 

A gallium arsenide laser taillight for your car? 

42 Build a Solid -State Muscle Stimulator. Sam Breskend 
Easy to build and safe to use 

GENERAL 

RADIO 

22 Service Clinic Jack Darr 

40 Professional Printed Circuits Without Photography Elmer C. Carlson 
Dry -transfer resist and symbols make neat boards 

44 Thyratron with Black Box 

53 What's Your EQ? 

Dellroye D. Darling 

W. G. Eslick 

F. J. Mivec 

Melvin H. Shad bolt 

-- 38 Modifying the Knight C -100 CB Transceiver 
Adding stepup transformer between speaker -mike and 
first transistor helps a lot 

Now -A 117 -Volt Transistor Radio 39 
5 2 Come Along on a CB Service Call 

Emergency job in a truck 

TELEVISION 
30 

SQo 
We Built a Home Video Tape Recorder 

Low-cost kit -built job really works! 

54 Color TV Checks with No Instruments Jack Darr 
First aid for ailing color sets 

TEST INSTRUMENTS 
34 New Transistor Voltmeter is Stable and Drift -Free V. H. Laughter 

Has cross -coupled circuit with both positive and negative feedback 

5 8 Equipment Report: Low -Cost Strip Chart Recorders Eric Leslie 
New instruments open up new roads for low -budget labs 

THE DEPARTMENTS 
20, 73, 77 Corrections 

12 Correspondence 
82 New Books 
77 New Literature 

86 New Patents 
74 New Products 
83 New Semiconductors & Tubes 
4 News Briefs 

78 Noteworthy Circuits 
80 Technicians' News 
63 Technotes 
85 Try This One 
53 50 Years Ago 

Member, 
Institute of High Fidelity 

Radio -Electronics 
is Indexed In 

Applied Science 
& 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. 

GERNSBACK PUBLICATIONS, INC., 154 W. 14 St., N.Y. 10011. AL 5 -7755. Board Chairman Hugo Gernsback, President M. Harvey Gernsback, Secy. G. Aliquo, Treas. Charles A. Raible 
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Choose Your Tailor-Made 
Course in N.T.S. "PROTECT 

METHOD" ELECTRONICS! 
Now! N.T.S. - one of America's oldest leading home -study and resident j, 
technical schools - offers you GREATER CAREER OPPORTUNITIES 
IN ELECTRONICS. N.T.S. "Project Method" home training lessons -y 
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 

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 
eqiipment. Become 

a TV -Radio Technician, 
an electronics field engineer, 

or succeed in your own business. 

CHOOSE YOUR FIELD- INSURE YOUR FUTURE! 

1 

2 

3 

4 

ELECTRONICS -TV- RADIO -SERVICING & COMMU- 
NICATIONS A basic course thoroughly covering 
fundamentals of electronics, radio, TV servicing 
and communications. 
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. 
FCC 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. 
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. 

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

7BASIC ELECTRONICS Gives you the fundamen- 
tals 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 Kits. THERE ARE NO KIT DEPOSITS. 
Everything included in 

your 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. 

NATIONAL 

r.rrrrr 

SCHOOLS 

Sample Lesson 

WORLD -WIDE TRAINING SINCE 1905 

4000 S. Figueroa St., Los Angeles, California 90037 

NATIONAL TEC__I.AL SCHOOLS (j 
4000 S. Figueroa St., Los Angeles, California 90037 

Please Rush FREE Electronics "Opportunity Book" 
and actual sample lesson on course checked below 

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

FCC License 
Dept. ' Radio Servicing (AM -FM- Transistors) 
206-65 , Television Servicing (Including Color) 1 Stereo, Hi -Fi and Sound Systems ' Basic Electronics Electronics Math , 

IName Age t 
r 

I 
I Address 
I City 

Check here if 
Training at L.A. 

1 Check here for Hi School Department Catalog 
only. 

mg 

State Zip 
itiointerested ONLY in Classroom 

RADIO -ELECTRONICS, June 1965, Volume XXXVI, No. 6. Published monthly at Ferry Street, Concord, N. H. 03302. Second -class postage paid at Concord, N. H. SUBSCRIPTION RATES: U. S. 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: $6.50 for 1, $12 for 2, $16.50 for 3 years. Single copies: 500. Q 1965, by Gernsback Publications, Inc. All rights reserved. 
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NEWS BRIEFS 
EEE GOES TO FIVE DAYS 

The annual convention and show 
of the Institute of Electrical and Elec- 
tronics Engineers ran from March 22 
through March 26 this year, one day 
longer than previous conventions. This 
was necessary to accommodate the 80 
technical sessions with a total of more 
than 350 papers, the largest amount 
of material ever to be handled at one 
of these conventions. 

The range of subjects was al- 
most as wide as the number of ses- 
sions, papers being read on subjects 
from the development of artificial or- 
gans for the human body to industrial 
power rectifiers. 

More than 1,000 exhibitors dis- 
played $20 million worth of the latest 
electrical and electronic equipment. 
They filled the New York Coliseum 
completely, with a spill -over of 62 ex- 
hibits in the New York Hilton Hotel, 
in which most of the technical sessions 
were held. 

The number of engineers attend- 
ing dropped to 59,000, as compared 
with 64,000 last year. The main factor 
in the decreased attendance was con- 
sidered to be the growing specializa- 
tion of the profession, which has led 
to the development of new meetings 
and conventions dealing with small 
portions of the field. Another reason 
suggested was the increase in admis- 
sion prices ($2 for a member and $5 
for a nonmember, as compared with 
$1 and $3 last year). 

DOCTOR URGES CAUTION 
IN LASER RESEARCH 

"Potential hazards" may lurk in 
laser beams, Dr. Edmund Klein of 
Buffalo told the American Chemical 
Society. Laser beams, he said, can 
cause damage to the eyes, brain and 
other organs in a way that may not 
be immediately apparent. 

Research on animals indicated 
that laser irradiation that caused only 
superficial external effects created 
much greater internal damage. Thus, 
researchers should "err on the side of 
safety in precautionary measures" in 
work with lasers. 

Potentially, Dr. Klein said, the 
laser is a very valuable surgical tool, 
and that "very encouraging results 
have been obtained with lasers in the 
management of detachment of the ret- 
ina, a very delicate eye operation." 
In cancer surgery, however, he said, 

4 

a great deal of additional animal and 
basic study must be done before the 
laser's value can be assessed. 

COLOR CONVERTER WITHDRAWN 

The electromechanical color con- 
verter developed by Scope, Inc. (RA- 
DIO- ELECTRONICS, January 1965, p. 
33), has been taken off the market, 
"at least temporarily," by Conar Di- 
vision of the National Radio Institute, 
after a national mail -order test. Pro- 
duction and shipping problems were 
given as the reasons for abandoning 
the device. Conar is developing a non - 
mechanical three -color converter 
which it hopes to have ready within 
the year. 

SINGLE- FREQUENCY LASER 

PRODUCES HIGH POWER 

The use of FM techniques has 
produced a laser that puts out all its 
power on a single frequency. The or- 
dinary laser oscillates at a number of 
equally spaced frequencies. To con- 
centrate the output power of the laser, 
Stephen E. Harris and Russell Targ 
of the Optics Department of Sylvania 
Electronic Systems, Mountain View, 
Calif., developed the FM approach. 
The laser is phase- modulated at a fre- 
quency nearly equal to the difference 
between the frequencies put out by the 
free -running laser. 

The output of the FM laser is 
then passed through a second phase 

modulator, 180° out of phase with the 
first one. After passing through the 
modulator, the output is a single opti- 
cal frequency, bearing no trace of the 
original FM. This new super -mode 
laser, conceived by Gail Massey of 
Sylvania Electronic Systems, makes it 
possible for the first time to compress 
all the energy in the previously exist- 
ing frequencies into a single, mono- 
chromatic signal, with nearly the full 
power of the laser concentrated in it. 

SCHIZOID CHILDREN HELPED 

BY "TALKING TYPEWRITER" 

A computerized "talking type- 
writer," which can be programmed vo- 
cally or visually, has been credited 
with amazing success in experiments 
with schizophrenic children in a hos- 
pital in Cooperstown, N.Y. The chil- 
dren can make the machine "talk" 
through a loudspeaker by punching 
keys. The machine was conceived by 
Dr. Omar Khayyam Moore, a beha- 
vioral scientist at Rutgers University. 
The hospital staff tentatively attribute 
the progress to the fact that the ma- 
chine has removed the human factor 
in communications. 

RUSSIANS STUDY CYBERNETICS 

"Inexhaustible opportunities" in 
the development of radio -electronics, 
cybernetic machines and computers 
were seen by Dr. Vladimir Siforov, 
president of Russia's Popov Society, 

continued on page 6 

Super -Mode Laser Showing FM Laser Plus External Phase Modulator 

u LASER 

MIRROR TUBE 

How the multi - 
mode output of a 
laser is first turned 
into a frequency - 
modulated spec- 
trum, then to a sin- 
gle- frequency (su- 
per -mode) output. 

INTERNAL 

PHASE MODULATOR 
EXTERNAL 

PHASE MODULATOR 

FM LASER OUTPUT SUPER -MODE 
SPECTRUM 

PHASE 

SHIFTER 

100 

Mc /sec 

RF 

OSCILLATOR 

OUTPUT SPECTRUM 
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1141:1cDf. 5,000 FIRMS 
HAVE 

EMPLOYED 
DEVRY TECH 

ELECTRONICS 
GRADUATES... 

There Must be a Reason! 

Something new! 

LEARN AUTOMOTIVE \- 
and Maintenance 
ELECTRICITY AT HOME! 
Here's another great opportunity for the man 
who wants his own business or a bigger pay 
check with a brighter future. It is a NEW DeVry 
program that gives you the advantage of earning 
while you learn. 

Prepare in spare time at home for profitable 
jobs which can take you all the way from 
trouble- shooting on the electrical systems of 
automobiles, marine engines, trucks, tractors 
and other gasoline engines, to the general main- 
tenance of electrical equipment in the home or 
in light industry. 

DeVry's new program "brings the classroom 
to your home" through the magic of AUDIO- 
VISUAL AIDS: Lectures recorded by DeVry in- 

structors combined with colorful 8 x 10" trans- 
parencies to make learning easier. You get the 
advantages of "programmed" learning through 
modern texts which are also handy for future 

111R-* \ 1 
- I 5 

- . 

reference. To develop practical skill, you get 
and keep valuable shop equipment and manuals. 
This includes building the brand -new DeVry 
Transistorized Automotive Analyzer and the DeVry 
Silicon Battery Charger - ideal "tools" for 
earning extra money as you go. 

This new program covers the entire electrical 
systems in automobiles and other vehicles, in- 
cluding transistorized ignition systems, alterna- 
tors and regulators, and other applications. In 
the maintenance field, it covers lighting, electric 
motors, controls, wiring - even transistors. The 
graduate from this program can be either a 
specialist as a troubleshooter on the electrical 
system of an automobile, or handle electrical 
lighting, heating, alarm and control systems. It 
is ideal for "one man" maintenance departments. 

Check coupon at right and mail it today for 
FREE facts. 

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 tell us that DeVry training is "Tops." Get the fall story of 
DeVry Tech and the advantages it offers, by filling in the coupon 
below. The two free booklets pictured below tell of many fine oppor- 
tunities for trained men in electronics: the great variety of jobs, from 
research, production, operation, maintenance and servicing of elec- 
tronic 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, "brass -tacks" 
problems with actual electronic equipment. 

Here's good news: you don't need advanced education or previous 
technical experience to get started. If you can follow simple directions, 
you should be able to prepare with DeVry's help for real rioney in a 

field that may offer the opportunity of your lifetime. 

Employment 
ServiceWith many employers so enthusiastic about 

DeVry Tech graduates, it's no woider our Em- 

ployment Service can help our graduates get started in electronics, cr can assist 
them toward promotions later. 

FREE! 
SEND COUPON 

FOR BOOKLETS 

ON ELECTRONICS 

AS A CAREER 

Real 

Earnings 

ACCREDITED MEMBER OF NATIONAL HOME STUDY COUNCIL 

DeVry Technical Institute 

J U N E , 1 9 6 5 

Chicago Toronto 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago, Ill. 60641, Dept. RE-6 -V 

I AM INTERESTED IN ELECTRONICS. Please give me your two 
free booklets, "Pocket Guide to Real Earnings" and "Electronics in 
Space Travel "; also include details on how to prepare for a career 
in this field. The following opportunity fields (check one or more) 
interest me: 

Space & Missile Electronics Communications 
Television & Radio Computers 
Microwaves Industrial Electronics 
Automation Electronics Broadcasting 
Radar Electronic Control 
I AM INTERESTED IN AUTOMOTIVE AND MAINTENANCE ELEC- 
TRICITY. Please supply further information. 

NAME ACE 

ADDRESS APT 

CITY STATE 
Check here if you are under 16 years of age. 

Canadian residents: Write DeVry Tech of Canada. Ltd., 
2095A 970 Lawrence Avenue West, Toronto 19, Ontario 

ZIP 
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1. More "look- alike" exact replace- 
ment models than any other brand. 
Over 350 needles, 225 cartridges. 

2. Easy -to -use reference material. 
E -V computer -printed catalogs make 
proper needle /cartridge selection easy, 
fast and accurate. 

3. Highest standards. Rigid quality 
control and inspection cuts call- backs, 
gives full value to every customer. 

Stock and sell E-V needles and cartridges 
for more pro /its. Pick up your 

FREE replacement guide at your nearby 
Electro -Voice distributor today! 

ELECTRO- VOICE, INC. 
Dept. 657E, Buchanan, Michigan 49107 

gikartt *CC 
SETTING NEW STANDARDS IN SOUND 

6 

NEWS BRIEFS continued 

in a specially arranged address to 
members of the Institute of Electrical 
and Electronics Engineers at their re- 
cent convention. The Popov Society 
is an organization that resembles the 
IEEE. 

Speaking on computers, Dr. Si- 
forov suggested that cybernetic ma- 
chines and control equipment were 
among the major strides in Soviet sci- 
entific research during the last 20 
years, the others being transistors and 
quantum electronics (maser -laser de- 
vices). 

Dr. Siforov pointed out the im- 
portant development of self- program- 
ming machines, and looked to devel- 

opment in this type of equipment as 
being particularly important in the 
future, mentioning cybernetic ma- 
chines that might be able to teach, 
and calling attention to the work be- 
ing done in pattern- recognizing in- 
struments. He quoted, though he did 
not suggest he agreed with, a Russian 
author who looked forward to "cyber- 
netic machines with more cells than 
human brains," which might presuma- 
bly, therefore, be more intelligent 
than the human being. Dr. Siforov did 
suggest, however, as his own opinion 
that research might make entirely 
new breakthroughs in the realm of 
fundamental science, and that "new 
Maxwells will find new forms of mat- 
ter- motion . . . fantastic to us now." 

SYNCOM 
22,300 MILE 
ALTITUDE 

SYNCOM II 
22,300 MILE 
ALTITOOE 

INDIAN 
OCEAN - 

ASMARA 
ETH?OP A 

k*H0 LINE 

,FORT MONMOUTH 
NR'A JERSEY 

RADIO -ELECTRONICS is published by 

Gernsback Publications, Inc. Editorial, Adver- 
tising, Subscription and Executive offices: 154 
West 14th Street, New York 10011. 
Subscribers: When requesting change of ad- 
dress please furnish an address label from a 

recent issue. Allow one month for change of 
address. 

ADVERTISING REPRESENTATIVES: East: 
John J. Lamson, Eastern Sales Manager, 
RADIO -ELECTRONICS, 154 West 14th Street, 
New York 10011, 212 -Algonquin 5 -7755; 
Midwest: P. H. Dempers Co., 740 North Rush 
Street, Chicago, Illinois 60611, 312 -MI 2 -4245; 
Southeast: Neff Assoc., 15 Castle Harbor Isle, 
Ft. Lauderdale, Fla. 33308, 305-LO 6 -5656; 
J. Sidney Crane, Assoc., 22 8 St., N. E., Atlan- 
ta, Ga. 30309, 404 -TR 2 -6720; Texas /Arkansas: 
Media Sales Co., 2600 Douglas Avenue, Irving, 
Texas 57060, 214 -BL 5 -6573; West Coast/ 
Oklahoma: Husted -Coughlin, Inc., 1830 W. 8th 
Street, Los Angeles, Calif. 90057, 213-389- 
3132; Husted -Coughlin, Inc., 444 Market 
Street, San Francisco, Calif. 94111, 415 -GA 

1 -0151; United Kingdom: Publishing & Dis- 
tributing Co., Ltd., Mitre House, 177 Regent 
St., London W.1, England. 

LONG -DISTANCE 
PHONE CALL 

Using two Syncom 
communications satel- 
lites (built by Hughes 
Aircraft), Brig. Gen. J. 
Wilson Johnson, Com- 
mander of the Army 
Satellite Communica- 
tions Agency "telcom- 
med" from Fort Mon- 
mouth, N. J., with a 
staff office stationed in 
Asmara, Ethiopia. The 
voice link spanned three 
continents and two 
oceans, traveling west- 
ward around the world 
in the longest telephone 
call ever made via satel- 
lites- 17,000 miles. 

THIN -FILM TECHNIQUES MAY 
BRING SOLID -STATE TV SCREEN 

According to Dr. Fred Chernow 
of MIT, thin -film techniques may 
make picture -on- the -wall TV practi- 
cal. In 3 years, he said, thin -film elec- 
troluminescent units have been im- 
proved from a type with a 4 -hour life 
to one with a half -life of 1,000 hours, 
with brightness increased from 10 to 
100 times. Devices capable of TV res- 
olution have been developed. 

Dr. Chernow is carrying on re- 
search for Electro -Tec Corp. of Or- 
mond Beach, Fla., whose president, 
George J. Pandapas, recently stated, 
"An acceptable TV screen can be de- 
veloped, using this technique, within 
3 to 5 years." 

NEW HEARTS FOR HUMANS 
FORECAST BY SCIENTISTS 

The artificial human heart is 
"definitely out of the realm of science 
fiction." This statement was made by 

continued on page 8 
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Your ticket to a good job in electronics. 

These men will tell you how to get it! 

Matt Stuczynski, Senior Transmitter 
Operator, Radio Station WBOE. 

"The Commercial FCC License is a `must' 
for a career in broadcasting. I took Cleveland 
Institute's Home Study Electronics Course 
and, thanks to CIE's 'Auto -Programmed' 
teaching method, passed the First Class FCC 
License Exam on my first try! I now have a 
good job in studio operation, transmitting, 
proof of performance, equipment servicing." 

Chuck Hawkins, Chief Radio Technician, 
Division 12, Ohio Dept. of Highways. 

"My CIE Course enabled me to pass both 
the 2nd and 1st Class License Exams on my 
first attempt ... even though I'd had no 
other electronics training. I'm now in charge 
of Division Communications and we service 
119 mobile units and six base stations. its 
an interesting, challenging and extremely 
rewarding job." 

How about you? If lack of an FCC License is holding you back, 

it's time you looked into Cleveland Institute of Electronics 
Home Study. All you have to do is send us the coupon ... and 

in a few days, you'll have the complete story. And remember 

... Cleveland Institute backs their programs with this exclusive, 

money -back warranty : "A CIE License Course will quickly 

prepare you for a Commercial FCC License exam. If you com- 

plete the course but fail to pass the exam on your first attempt, 

CIE will refund all tuition." 

Get started now. Send coupon for free booklet "How 
To Get an FCC License." There's no obligation. 

Cleveland Institute 
of Electronics 

1776 E. 17th St., Dept. RE -5 Cleveland, Ohio 44114 
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Glenn Horning, Local Equipment Supervisor, 
Western Reserve Telephone Company. 

"I owe my 2nd Class FCC License to Cleve- 
land Institute. Their FCC License Program 
really teaches you theory and fundamentals 

. . is particularly strong on transistors, mo- 
bile radio, troubleshooting and math. Our 
Company has 10 other men enrolled with 
CIE and it's going to help every one of them 
just like it helped me." 

CIE 
Cleveland Institute 
of Electronics 
1776 E. 17th St., Dept. RE -5 
Cleveland, Ohio 44114 

Yes! I want to know how to get a Commercial FCC License. Please send 
me your FREE booklet ... without obligation. 

HOW TO GET A 
COMMERCIAL 
FCC LICENSE 

My Occupation is 

Name 

Address 

City 

L 

Age 

County 

State Zip 

A leader in Electronics Training ... since 1934 

1 

-I 

7 
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NEWS BRIEFS continued 
Dr. E. F. Murphy, chief of the Re- 
search and Development Division, 
Prosthetic and Sensory Aids Service 
of the Veterans Administration. 

In opening a day -long symposium 
on artificial organs and prosthetic and 
sensory aids at the IEEE convention, 
he also discussed the problems facing 
researchers in the field of artificial 
limbs and kidneys as well as aids for 
the blind and deaf. 

No less than three papers at the 
session discussed the possibility of ar- 

tificial hearts, and one speaker, Dr. 
Yukihiko Nose of the Cleveland Clin- 
ic Foundations, described experiments 
with artificial hearts for animals. In 
one case, the subject, a calf, was kept 
alive with an artificial heart for 30 
hours. 

TV SERVICE COMPLAINTS DROP 

The Better Business Bureau of 
Philadelphia reports a drop of co- 
plaints from 597 in 1963 to 500 in 
1964. The drop, according to the BBB, 
was not due to any major reform 

THIS GREAT NEW SIGNAL GENERATOR IS A 

`MUST' FOR YOUR SHOP... 

Model 1500 SIGNAL GENERATOR 
You'll use the 
Model1500 day - 
in, day -out to 
troubleshoot: 

1/ AM, FM and 

TRANSISTOR RADIO 

Ii BLACK /WHITE and 

COLOR TV 

7/ COMMUNICATIONS 
and HI-FI EQUIPMENT 

SPECIAL FEATURE! 
Separate high level audio 
output for troubleshooting 
Hi -Fi sets and video ampli- 
fiers 

The multitude of varied consumer electronic products on the market 

todaY an ever 
skill ...ands makes the needs 

demand 
for a fast operating rating atnd accurratersignal 

generator greater than ever. You'll find the new Model 150C Signal 

outputtsignal generating source svpro provided for point -to -point signal 

injection 
troublebin minutes. ThekModel 

circuits 
1500 

stage-by-stage 
soyinvaluable 

pin- 

point 

sa 

alignment ... all alignment is achieved with precision generator marker generator. No longer do you have to rely on your ear for 

accuracy ...quickly and without guesswork. In addition, the Model 

range and accuracy than any other 
1500 provides modulated signals with adjustable control. The Model 

1500 offers more versatility, 
signal generator in its price class. 

Slightly higher in the West ._,._ 

SPECIFICATIONS 
Seven overlapping bands cover all pop- 

ular frequencies required in your daily 

work - ..115KC to 110MC 

A 
change the 

generatorioutput from pure 
change the g 
RF sine wave cycle 

ontrol four adjust- 

able 
RF, 

able output level 

Modulated signals to check RF, IF, 

for 
An accurate marker Pgene 

a or and 
alignment work ...all 
radio f ue orr 

frequencies are 
lidentified 

on the 

videdato 40heckclaud 
audio 

audio driverr,,uaudio 

output and video amplifiers 

convertor and detector 

Operates on 110 -120 volt 60 cycle 

e Line i o aced . 
. safe to operate with 

equipment any 
Smooth output attenuator level control 

cable a 
Permnently output 

los noo 
cable 

change over necessary 

Insulated test clips permanently con- 

nected to the chassis for simplicity 

and convenience 

Large, easy -to -read precision etched 

scale with vernier tuning knob 

convenient storage oncompartment 
with 

/e zciìfziiJ ELECTRONICS CORPORATION 
l manufacturers of qualify electronic products 

111 Roosevelt Avenue, Mineola, New York 
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movement by unethical members of 
the TV service industry, but to less 
publicity on the activities of the or- 
ganizations fighting unethical opera- 
tions, and therefore to less public 
attention. 

Philadelphia BBB appliance - 
sales- and -service complaint man Wil- 
liam Henderson reported that one of 
the largest categories of complaints 
was unsatisfactory service and instal- 
lation. Next, guarantee or contract 
not fulfilled, promised adjustment not 
made (very often failure of the tech- 
nician to return as promised). A third 
and large category -unjustified com- 
plaints- amounted to 30% of the 
total. 

CALENDAR OF EVENTS 
International Federation for Information Pro- 
cessing (IFIP) Congress '65, May 24 -29; New 
York Hilton Hotel, New York, N. Y. 

Third Annual San Joaquin Valley CB Jamboree, 
June 5 -6; Wildwood Beach Country Club, San 
Joaquin River at Highway 41. 

First Annual IEEE Communication Convention 
(including Globecom VII), June 7 -9; University 
of Colorado and National Bureau of Standards 
Laboratories, Boulder, Colo. 

Chicago Spring Conference on Broadcast and 
TV Receivers, June 14 -15; O'Hare Inn, Des 
Plaines, Ill. 

73rd Annual Meeting, American Society for 
Engineering Education, June 21 -24; Illinois 
Institute of Technology, Chicago, III. 

San Diego Symposium for Biomedical Engi- 
neering, July 6 -8; US Naval Hospital, San 
Diego, Calif. 

FIRM SEEKS INJUNCTION 
AGAINST NEW CB RULES 

Lafayette Radio Electronics Corp. 
has announced that it intends to seek an 
injunction to force the FCC to drop the 
new Citizens -band rules ( RADIO ELEC- 
TRONICS, May 1965, page 4). Whether 
the company would be joined by others 
was not known at the time of writing. 
Lafayette's stand is based on the prop- 
erty rights of the many who bought CB 
equipment in good faith and were per- 
mitted to remain in peaceful possession 
and use of it for a considerable time be- 
fore any crackdown, as well as on the 
public -interest features of the use of CB 
radio as a hobby. 

Lafayette requests all Citizens - 
band clubs (and individual CBers 
where there are no clubs) to contact 
the company and supply information 
that could help in conducting the case. 
It would be particularly helpful to 
know: 

The number of members in each 
club, and, if readily available, their 
names, addresses and (most important) 
the dollar value of their equipment. Al- 
so desired are letters from club mem- 
bers and individual CBers stating the 

continued on page 10 
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Summer Special PHOTOFACT LIBRARY Easy -Buy Offer! 

NO MONTHLY PAYMENTS 

BONUS EXTRA! 

this deluxe Four- Drawer FILE 

CABINET (with full -drawer suspension) 

worth x55.00- available only with 

your purchase of a PHOTOFACT Library 

consisting of 200 SETS... 
plus valuable Free extras! 

DUE UNTIL OCTOBER 15,1965! 

order today and pay later - use the 

Library now to boost your earning power 

Take advantage of our Summer Special- easiest terms 
ever puts a PHOTOFACT Library into your shop now for 
guaranteed increased daily earnings. No monthly pay- 
ments until Oct. 15, 1965 -you get immediate shipment. 
BONUS EXTRA -you get absolutely FREE with your order, 
the deluxe 4- drawer File Cabinet worth $55.00, plus val- 
uable extras described below ! 

OWN A PHOTOFACT LIBRARY THE EASY -BUY WAY: 

$10 down Payments begin Oct. 15, 1965.30 months to pay 

No interest or carrying charges Prepaid transportation 
Add -on privilege of a year's advance subscription to cur- 
rent Photofact data, on the same Easy -Buy contract 
Save 304 per Set -special $1.95 price applies on Easy -Buy 
(instead of regular $2.25 price) 

PLUS: In addition to the deluxe File Cabinet, you get a com- 
plete Color TV Servicing Course, 2nd Class Radiotelephone 
License Course, Transistor Radio Servicing Course, and Test 
Equipment Guide! 

4 WAYS TO SELECT YOUR PHOTOFACT LIBRARY 

1. Complete your present PHOTOFACT Library 
2. Order a PHOTOFACT "Starter" Library - 

200 Sets of your choice (only $12.66 per 
month, starting Oct. 15, 1965). 

3. Order by brand name and year -see the 
handy selection chart at your distributor. 

4. Order a complete PHOTOFACT Library -get 
FREE File Cabinets to accommodate the 
entire library, the Courses listed above, plus 
an 8- volume Set of "101 Ways" Test Instru- 
ment books worth $18.50. 

deluxe 
full - 

suspension 
feature; 
drawers 
open all 
the way 

Offer for Limited Time Only -Act Now! 

A PHOTOFACT LIBRARY PAYS ITS OWN WAY - 
ORDER TODAY AND GET THE FREE BONUS EXTRAS 

See your Distributor for the Summer Special 
Easy -Buy details or send coupon today! Ask 
also about a Standing Order Subscription to 
current PHOTOFACT and Specialized Service 
Series -FREE File Cabinet also available! 

HOWARD W. SAMS & CO., INC. 

r Howard W. Sams & Co., Inc. Dept. REF -6 

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

Send details on Summer Special Easy -Buy 
e 

Plan 

I 

My Distributor is: I 
I 
I 
I 

1 J 

Shop Name 

Attn 

Address 

City 

L 
State Zip 
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Have you tried new QUIG® 
connectors? 

connector! 
wire spring 

Not dust another and different . 

QUIG is brand new 
a layer of flux, and 

The 3 -in 
need is heat) 

Copperweld wire_inner 
core, 

you n 

acket of solder . 

possible! 

Makes 

outer jacket soldering P 

Makes one 

Once again, Sprague helps the TV -radio 
service industry by solving two increas- 
ingly serious problems ... parts replace- 
ment in those "inaccessible" chassis 
nooks, such as crowded tube sockets, 
as well as soldering onto the delicate 
circuitry of printed wiring boards. 

Mechanically sturdy and electrically 
reliable, the revolutionary QUIG pro- 
vides fast, expertly -soldered connections 
as easy as A -B -C! 

OSnip 

Lead 

OSlip on 

QUIG 

Ten times 
actual size 

OHeat QUID, 

Connection Made! 

NOBODY ELSE HAS owe CONNECTORS... 

DU GET 'EM ONLY FROM SPRAGUE PRODUCTS! 

QUIGS are now being packed with Sprague Atom® Capacitors 
at no extra cost to you! Whenever you need tubular electro- 
lytics, insist on pre -packaged Sprague Atoms from your parts 
distributor and you'll automatically get your QUIG component 
connectors ... the biggest 
boon to the service techni- 
cian since the soldering gun! 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
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SPRAGUE® 
THE MARK OF RELIABILITY 

NEWS BRIEFS continued 

amount of money they have invested 
in CB equipment. If this money is in- 
vested for hobby purposes, the CBer 
should state whether he has any sub- 
stantial recreational pursuits other than 
CB communication with other CB li- 
censees, and whether their communica- 
tions naturally center around their 
equipment and its use, making it diffi- 
cult to avoid reference to such equip- 
ment. 

If the CBer is retired, that should 
be mentioned in the letter. And if he is 
disabled or has a health problem that 
may require contact with a hospital, 
a doctor or some other individual on 
whom he relies for help in an emer- 
gency, this should be mentioned spe- 
cifically. 

Address all letters to Robert Laub, 
Lafayette Radio Electronics Corp., 111 
Jericho Turnpike, Syosset, N. Y. 11791. 

TWO COLOR SYSTEMS 
FOR EUROPEAN TV? 

The Vienna color conference, 
called to try to decide on a single color 
system for all Europe, broke up with- 
out agreement, but with most of the 
participants agreeing on one or the 
other of two systems. (The various 
systems were described and the back- 
ground of the conference covered in 
RADIO -ELECTRONICS, January 1965, 
page 40, and March 1965, page 58.) 

The system backed by a small ma- 
jority of the delegates was the French - 
sponsored SECAM. Already approved 
by the Soviet Union before the confer- 
ence started, it got the votes of most of 
the other East European countries, and 
Luxembourg, Spain, Greece and Mo- 
rocco. A number of African countries 
formerly under French influence also 
voted for it. Since these have no im- 
mediate prospect of even black -and- 
white TV, it may well be that when TV 
comes to them, it will come in color, 
without going through a black -and- 
white phase. 

The proponents of NTSC and 
PAL joined to support a new concept, 
QUAM, or quadrature amplitude mod- 
ulation. The term describes both NTSC 
and PAL, and those who favor it be- 
lieve that the two systems can be oper- 
ated compatibly with each other by 
making slight modifications in equip- 
ment. Thus a country might use PAL 
for domestic TV, switching to NTSC 
to join an international network. 

QUAM is supported by Britain, 
West Germany, the Netherlands, the 
Scandinavian countries, Italy, Ireland, 
Switzerland, Austria and Iceland. 

Among the nations present from 
outside the European TV sphere, Bra- 
zil plumped for QUAM (NTSC ver- 
sion) . There were also abstainers, in- 
cluding Belgium (sandwiched between 
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French SECAM and Netherlands 
QUAM) and Yugoslavia. Pakistan 
made a declaration of double independ- 
ence by "refusing to abstain." 

Color is expected first in Britain. 
The Soviet Union has set October 1967 
-the 50th anniversary of the Russian 
Revolution -as the starting date. In 
his article in the January issue of this 
magazine, Eugène Aisberg expected 
that France and Germany might also 
have color television by that year. 

C. J. LeBEL DIES AT 59 
Sound recording engineer C. J. 

LeBel died April 14, of a heart ailment. 
At the time of his death he was presi- 
dent of the Audio Instrument Co. and 

+c vice president of Audio Devices, Inc. 
Mr. LeBel had been a leader in the 

audio field since the mid -30's, when he 
helped found Audio Devices. He was 

} director of research on hearing aids for 
Maico from 1942 to 1945. In 1948 he 
became the first president of the newly 
founded Audio Engineering Society, 
and was its secretary from 1951. He 
was a member of the Acoustical So- 
ciety of America, the SMPTE and the 
IEEE. 

SIR EDWARD APPLETON DIES V 
The man who, perhaps more than 

any other, deserves the much -shared 
title of "inventor of radar," died in 
Edinburgh April 21, at the age of 72. 

Sir Edward Victor Appleton was 
the discoverer of the ionospheric layers 
that reflect radio waves, and only his 
own modesty prevented the present 
"F" layer from being called the Apple- 
ton layer, as the lower layer is named 
after Heaviside, who first suggested the 
existence of the layers discovered by 
Appleton. 

Sir Edward did much more work 
in the science of ionospheric research, 
which, he may be said to have founded, 
and was awarded the Nobel Prize for 
his work in that field, as well as other 
high honors from Britain and the U.S. 

During World War II, Sir Ed- 
ward directed the British Department 
of Scientific and Industrial Research. 
In 1949, he became principal and vice 
chancellor of Edinburgh University. 

END 
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As 2-Set 
Coupler, Gives 
Each Set Min. 
of 7db Gain 

Use it to 
Cut Snow on 

Weak Channels 

Extends 
Rabbit Ear 
Range 
in Mediwm 
Signal 
Areas 

Boosts 
Signals 
to a 

4 or 6 Set 
Coupler 

THIS IS THE ALL NEW WINEGARD 

BC -107... MOST VERSATILE BOOSTER- 

COUPLER IN ITS PRICE CLASS 

What makes the BC -107 such a special 
booster- coupler? Well, for one thing, 
the BC -107 eliminates the 3 to 4db loss 
inherent in 2 set couplers. In fact, it 
actually gives a 7db boost to both sets 
connected to it. Now you can easily con- 
nect 2 sets to one antenna in fringe areas 
and get perfect reception on both sets - 
in color or black and white. An extra 
set of terminals lets you use the BC -107 
as a booster for 1 set with a minimum 
of 12 db gain. 

This powerful, transistorized unit also 
has linear frequency response across 
both TV and FM bands and an exact 
match into 300 ohms. This means No 

Smear, No Ghosts, No Picture Degrada- 
tion, No Interference Between Sets. 

Works with TV and FM signals from 
25 to 45,000 microvolts. Has one 300 
ohm input, three 300 ohm outputs, no- 
strip terminals, 110V-AC cord, and a 
brand new casing of high impact poly- 
styrene, specially designed for the neat- 
est, simplest indoor installation possible. 

Write today for complete details or ask 
your distributor about the BC -107 from 

newnumber 
. . . Hottest 

new number in the Red 41 

Hot Booster -Coupler list 
Market. 

Ulnega . uil (Y(). 
3013 -G KIRKWOOD BOULEVARD BURLINGTON, IOWA 
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IF THE RCA MARK VIII C -B TRANSCEIVER 

1550 GREAT AT orrespondence r 

9 crystal -controlled transmit and 
receive channels 

Tunable receiver for reception of 
23 C -B channels; dial marked in both 
channel numbers and frequency 

Exceptionally good voice reproduction 
Highly selective superheterodyne 

receiver with one rf and two if 
amplifier stages 

Electronic switching -no relay noise 
or chatter 

Illuminated "working channel" feature 
Light and compact -only 3th inches 

high, weighs only 8 pounds with mike; 
fits easily under the dashboard of even a 
compact car 

Improved Automatic Noise Limiter 
to reduce effects of ignition and similar 
interference 

...HOW COME THE NEW MARK NINE IS 

WORTH $2000 MORE? 

It has all the Mark VIII features - 
PLUS these additional features... 

Combination "S" Meter and Relative 
RF Output Meter. "S" Meter indicates the 
relative strength of incoming signal in 
"S" units. RF Output Meter (EO) 
indicates relative strength of the signal 
being transmitted. 

Spotting Switch. Permits precise manual 
tuning of receiver without use of receiver 
crystals. Receiver can be tuned 
(or "spotted ") quickly to any incoming 
channel for which you have a transmit 
crystal. This means, when you 
buy crystals for extra channels. 

*Optional distributor 
resale price. 

12 

you can ( if you wish) omit the RECEIVE 
crystals and buy only TRANSMIT crystals. 
This feature alone pays the price difference 
if you use a number of channels. 

External Speaker Jack. Lets you connect 
an external speaker to the set, so incoming 
calls can be heard in remote locations. 
GET THE FACTS. Write for free 
descriptive folder on either the Mark VIII 
or Mark Nine to: Commercial Engineering, 
Department F39R, RCA Electronic 
Components and Devices, Harrison, N.J. 

AVAILABLE THROUGH YOUR AUTHORIZED RCA 

C -B RADIO DISTRIBUTOR 

The Most Trusted Name in Electronics 

COLOR TV CORRECTION 

Dear Editor: 
In my article "Color Television 

Throughout the World" (January 1965), 
I wrote that the SECAM color receiver 
would cost "only a few percent more 
than black -and -white." What I had in- 
tended to say was that a SECAM color 
receiver is a little more expensive than 
the NTSC type, rather than a black -and- 
white receiver. 

I regret the inexactitude, and trust 
that you will draw it to the attention of 
your readers. 

E. AISBERG 
Paris, France 

THE FET: SOME FURTHER NOTES L/ 
Dear Editor: 

Since I wrote my article, "Tube 
Impedances with Transistors" (May, 
page 49), there have been several no- 
table improvements in FET state -of- 
the -art. 

1. FET's now have input imped- 
ances of the order of 1013 ohms. [Ray- 
theon has just announced FET's with 
input impedances of 1011 ohms -100 
times higher.- Editor] 

2. Gain- bandwidth products of 
400 me have been attained. 

3. Unit prices are now below $5 
for experimental FET's. 

DAVID L. PIPPEN 
Las Cruces, N. M. 

OPPOSES NATESA EXEC'S VIEW 

Dear Editor: 
This is in regard to a portion of 

the letter from Frank J. Moch, execu- 
tive director of the National Alliance 
of Television & Electronic Service 
Associations, to President Johnson, 
protesting the intended inclusion by 
some TV manufacturers of 5 -year 
warranties on their products. [Techni- 
cians' News, March, 1965]. 

I wonder if the last washer and 
automobile Mr. Moch purchased were 
chosen for their minimum warrantai 
coverage, so he would be able to pa- 
tronize the local appliance repairman 
and auto mechanic to the fullest ex- 
tent? 

As an electrical engineer who has 
seen some friends subjected to terrific 
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Want a magic formula for success in electronics ? 

You woñt find it here! 

If you work in electronics, you know why we can't offer 
you an easy way to success. There isn't any. Elec- 
tronics is a demanding field. To earn more money, 
you need more technical education -especially in the 
areas of electronics that have changed so much in 
the last few years. Getting more education isn't easy, 
especially if you hold down a full -time job and have 
family obligations. 

CREI Home Study Programs offer you a practical way 
to get more education -and the right kind of education 
-without going back to school. You benefit almost 
immediately because you study the material technical 

JUNE, 1965 

Accredited Member of the National Home Study Council 

CREI 
Founded 1927 

organizations want their employees to know. You 
choose the specialty that matches your interests and 
employment objectives. CREI Programs cover every 
major area of electronics from communications to 
servomechanisms and computers, even nuclear en- 
gineering technology. And you study at home, set 
your own pace, apply your knowledge daily on the job. 

You're eligible if you work in electronics and have a 
high school education. Our FREE book gives all the 
details. For your copy, mail coupon today or write: 
CREI, Dept. 1406C 3224 Sixteenth St., N. W., Wash- 
ington 10, D. C. 

SEND FOR FREE BOOK r -+ 

L 

ELECTRONICS' 
The Capitol Radio Engineering Institute. 

Dept. 1406C 3224 Sixteenth St., N. W. 

Washington 10, D. C. 

Please send me FREE book describing CREI Pro- 

grams in Electronics and Nuclear Engineering 

Technology. I am employed in electronics and 

have a high school education. 

Name Age 

Address 

City Zone State 

Employed by 

Type of Present Work 

E.4 
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TUNER REPAIRS 
Includes ALL parts (except tubes(... 
ALL labor on ALL makes for com- 

plete overhaul. 

S 
5i 

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 
Tel: 332 -6055 
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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 

CORRESPONDENCE continued 

gouge jobs by members of the profes- 
sion that Mr. Moch represents, I can 
hardly blame the consumer for seek- 
ing some protection. 

It seems to me that Mr. Moch is 
another of an increasing number of 
persons who would oppose the achieve- 
ment of higher quality levels because 
of possible financial repercussions to 
themselves. 

KENNETH CONLEY 
Albuquerque, N. M. 

FURTHER COMMENT ON 
"ANONYMOUS" LOUDSPEAKERS 

Dear Editor: 
I found the article on anonymous 

speakers (February R -E) rather inter- 
esting. However, the point missed by all 
concerned is that hi -fi manufacturers 
who spend large sums in pursuing the 
ultimate in audio reproduction do not 
seem to care that their high -quality 
equipment is sold with some inferior 
merchandise, so long as they reap the 
profits. 

The speaker is the weakest link in 
the whole chain and, unless manufac- 
turers of hi -fi equipment are willing to 
specify the speakers to be sold with 
their amplifiers in a package deal, the 
nontechnical customer might just as 
well invest his money in some other 
"prestige product." 

What the hi -fi industry needs is a 
conscientious willingness to satisfy the 
nontechnical customer. The technical 
customer is usually in a position to dis- 
regard the color brochures and evaluate 
the equipment before purchase. 

T. S. SUNDERAM 
New York, N. Y. 

Agreed. But who will supply the 
conscientiousness? We won't lapse into 
cynicism, spouting "Caveat emptor!" all 
around, but it has always turned out to 
be the consumer's responsibility, not the 
maker's, to see that the merchandise he 
buys is what he wants. (There are a few 
brilliant examples of manufacturers 

ELECTRIFY THAT FENCE. . 

safely, reliably, and inexpensively. 
Build this low -cost fence charger 
using an SCR pulse -generator. 
Pulses at high voltage, low current, 
once per second. Keeps cattle in, 
people out. And it's absolutely safe! 
Full build -it- yourself instructions. 

COMING IN . . . 

July RADIO -ELECTRONICS 

ALL NEW 
better than ever \\ O GENUINE 

OISE" 
WON'T AFFECT 

PLASTICS 

NON- 

FLAMMABLE 

NON -TOXIC 

NO 

CARBON 

TET 

VOLUME 

CONTACT 

Only 

In 6 -oz. Spray Cans 

CLEANS, LUBRICATES, 
RESTORES AND PROTECTS 

Volume Controls, Push Button Assem- 
blies, Band Switches, Relays and other 
electrical contacts. 
Conforms rigidly to ALL Federal, State, 

Municipal Laws and Regulations! 

All NO -NOISE Aerosol Products 
NON- FLAMMABLE, NON -TOXIC, 

NO CARBON TET 

rf 

Tuner -Tonic 
with PERMA -FILM 

WON'T 

AFFECT PLASTICS 
Economical -a little does 
a lot. Cleans, lubricates, 
restores all tuners includ- 
ing wafer types. Non -toxic 
and non -flammable. For TV, 
Radio and FM. 

Buy EC -44 FOR 
ALL ELECTRICAL CONTACTS 

IN 6 OZ. SPRAY CAN 

NO PRICE INCREASE! 

FREE 
5" PLAS EXTENDER 

PRODUCTS. with All NTIC O -NOI 
Es NE 

Push -button assembly for pin- 
point application. 

Introducing ALL NEW 
"NO- NOISE" 

TAPE -RECO 
HEAD CLEANER 
For true hi- fidelity. Cleans heads. 
keeps residual noises to minimum. 
Will not affect plastics, non -flam- 
mable, non -toxic, not ourbon tet. 

ALL PRODUCTS 
FREIGHT PREPAID and SOLD 

with MONEY -BACK GUARANTEE 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 

RADIO- ELECTRONICS 
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TRADIT OVAL HOUSE OF GOOD TASTE NEW YORK CITY PAVILION 

F'ODAK PAVILIOIN 

Sar`9 
cörtr9tar' 

r.Jp r . ..rír.JP :J 
i96JC':JCi 

rn:: 

I1T1 
MODERN HOUSE OF GOC ) TASTE 

r,, 

THE WORLD'S FAR HOUSF 
HOUSE OF JAPAN 

JFD 

JAPAN ESE 
LOG PERIODIC EXHIBITS 

The Fair -est TV Antenna of Them All 

Wherever you see television at the N. Y. World's Fair, chances are there is a JFD LPV Log Periodic antenna nearby. 
Ft's only natural. Fair exhibitors had to have perfect color reception- that's why they chose the JFD LPV above 
all other antennas. 
Millions of Fair -goers are noticing and remembering this preference by the Fair's major exhibitors-opening the 
door for more LPV sales by you. 
More good reasons why no other antenna -log periodic "look- alike" or otherwise -can come close to the patented 
JFD LPV Log Periodic in performance, prestige and profits. 

JFD ELECTRONICS CORPORATION 
15th AVE. AT 62nd ST., BROOKLYN, N. Y. 11219 

J U N E , 1965 15 
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You get more 
for your money 
from NRI- 
America's oldest and largest Electronic, 
Radio-TV home -study school 

Co-n3a-e f you like. You'll find -as have so 
mEn/ -housands of otters -that NRI training 
can'- ke beat. From the delivery of your first les- 
sons n the remarkable, iew Achievement Kit we 
send yDu, to "bite size," easily -read texts and 
care=u y resigned training equipment ... NRI 
ghes nu more value. 

Shown below is a dramatic, pictorial example of 
all of the training materials included in just one 
NRI Course. Everything you see pictured below is 
included in low -cost NRI training. Other major 
NRI courses are equally complete. Text for text, 
kit for kit, dollar for dollar -your best home - 
study buy is NRI. 

RADIO -ELECTRON ICS 
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GET A FASTER START WITH NRI'S 

NEW EXCLUSIVE ACHIEVEMENT KIT 

The day we receive your enrollment application we 
mail out your Achievement Kit. It contains everything 
you need to make an easy, fast start in the Electronics 
training of your choice. This attractive, new starter kit 
is an outstanding, logical way to introduce you to home - 
study as NRI teaches it ... an unparalleled example 
of the value of NRI training ... training that is backed 
up by a dedicated staff and the personal attention you 
should expect of a home -study school. It is your first 
of a number of special training aids carefully devel- 
oped by the NRI laboratories to make your adventure 
into Electronics absorbing, meaningful. What's in the 
Achievement Kit? Your first group of lesson texts; a 

rich vinyl desk folder to hold your study material; the 
industry's most complete Radio -TV Electronics Dic- 
tionary; valuable reference texts; lesson answer sheets; 
pre- addressed envelopes; pencils; pen; engi- 
neer's ruler -even postage. No other school 
has anything like the NRI Achievement Kit. 

OUR 50th YEAR OF LEADERSHIP 

LEARNING BECOMES AN ABSORBING 

ADVENTURE WITH NRI TRAINING KITS 

Electronics comes alive with NRI training kits. What 
better way to learn than by doing it? That's why NRI 
pioneered and perfected the "home lab" technique of 
learning at home in your spare time. You get your 
hands on actual parts and use them to build, experi- 
ment, explore, discover. NRI invites comparison with 
training equipment offered by any other school. Begin 
NOW this exciting program of practical learning. It's 
the best way to understand the skills of the finest 
technicians -and make their techniques your own. 
Whatever your reason for wanting to increase your 
knowledge of Electronics ... whatever your field of 
interest ... whatever your education ... there's an 
NRI instruction plan to fit your needs, at low tuition 
rates to fit your budget. Get all the facts about NRI 
training plans, NRI training equipment. Fill in and 

mail the attached postage -free card today. 
No salesman will call. NATIONAL RADIO 
INSTITUTE, Washington, D.C. 20016. 

IN ELECTRONICS TRAINING 

This is an example of material included in just one NRI course. Other courses are equally com- 
plete. But NRI training is more than kits and "bite- size" texts. It's also personal services whict 
have made NRI a 50 year leader in the home -study field. Mail the postage -free card today. 

JUNE, 1 9 6 5 
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New RCA WR -64B 

Color Bar I Dot / 
Crosshatch Generator 

COLOR BARJDOT /CROSSHAtCH 

GEnERATOP 

WP-64E 

e ,oati ÍLlare 

rATTERN ïtit?JMá fuN 

THE ESSENTIAL COLOR -TV 

TEST INSTRUMENT 

Now in a new model with more features for greater stability and versatility 
Crystal- controlled RF 

stable picture carrier. 
Three additional crystal oscillators 

are used to produce the sound carrier, 
color sub -carrier signal and the three 
patterns. 

Convenient front -panel gun killing 
switches to aid individual gun testing as 
well as convergence and purity adjust- 
ments. 

Sound -carrier signal unmodulated for 
accurate adjustment of fine tuning con- 
trol of TV receiver... accurate setting of 
the fine- tuning control is essential for 
checking the performance of the receiver. 

oscillator for Generates all necessary test patterns: 
COLOR BARS for checking and aligning 
color circuits; CROSSHATCH for adjust- 
ing vertical and horizontal linearity and 
raster size; and DOTS for accurate con- 
vergence. 

Color- phasing adjustments may be 
made with this instrument in the home 
without a scope. 

The standard of the Color -TV servicing 
industry: much of the practical informa- 
tion available for trouble -shooting color 
circuits is based on the RCA Color Bar 
Generator. 
Only $189.50* 

ASK TO SEE IT AT YOUR AUTHORIZED RCA TEST EQUIPMENT DISTRIBUTOR 

*Optional distributor resale price. All prices subject to change without 
notice. Prices may be slightly higher in Alaska, Hawaii and the West. 

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

0 alhi The Most Trusted Name in Electronics 

CORRESPONDENCE continued 
genuinely and publicly concerned about 
what their products are used with, but 
they are rare.) 

Sales through the larger discount 
houses are a major part of several hi- 
fi manufacturers' total business, and 
they will think many times before tak- 
ing a stand that will cut off those out- 
lets for their products. 

The purpose of the article was to 
dramatize the need for critical investi- 
gation by the purchaser before he com- 
mits himself to a several- hundred -dollar 
outlay with which he may be bitterly 
disappointed. -Peter E. Sutheim 

MORE "IMPORTS" DATA 

Dear Editor: 
Many thanks for the "Japanese 

Transistor Radio and Tape Recorder 
Guide" in the April issue. 

Brothers International Corp. has 
not imported or distributed the Shera- 
ton and Sovereign radios since 1963. If 
these are still imported under the same 
name by another firm, we do not know. 

A few Summit (Summit Interna- 
tional) and Starlite (Starlite Electron- 
ics Corp.) recorders are identical right 
down to color. Parts for them may be 
ordered from either place. The only dif- 
ference may be in part numbers, since 
each firm uses its own system for iden- 
tifying parts. 

It is true, as you stated, that some 
importers do not answer requests for 
information. And it is not uncommon 
to receive your letter back, marked 
"MOVED, LEFT NO FORWARDING AD- 
DRESS." 

Utica, N. Y. 
GEORGE MISHLANIE 

END 

CORRECTION 

If you hook up the FET amplifier 
as in Fig. 6 of "Tube Impedances with 
Transistors ", May, page 51, you will 
get an ellipse or a straight line, depend- 
ing on the phase of the signals. You 
won't get the superimposed traces un- 
less you use a dual -trace scope. The au- 
thor specified a dual -trace scope with 
the input signals applied to the two ver- 
tical input channels. Our artist used a 
standard scope drawing and the error 
was not noticed until called to our at- 
tention by Mr. Albert C. W. Saunders, 
electronics instructor of Belmont, Mass. 

Incidentally, it appears that manu- 
facturers have not standardized the base - 
wiring codes for FET's. For example, 
Texas Instruments and Atlantic Instru- 
ments & Electronics use the base -wiring 
code shown in Fig. 7. At least one manu: 
facturer (Crystalonics, Inc.) connects 
the drain, source and gate to leads 1, 2, 
and 3, respectively, when reading clock- 
wise from the index tab. Check the 
manufacturer's data sheet before hook- 
ing up an FET. 

RADIO -ELECTRONICS 
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LIVE BETTER ELECTRONICALLY with LAFAYETTE RADIO ELECTRONICS 
HI -FI AND CB EQUIPMENT Headquarters 

401111011, 

NEW! LAFAYETTE 70 -WATT COMPLETE 

AM -FM STEREO RECEIVER 

Just Add Speakers and Enjoy FM, FM Stereo 
and High -Quality AM Reception 

A powerful 70 -Watt Amplifier plus Complete Preampli- 
fier Control Facilities plus a Standard AM Tuner plus a 

sensitive FM Tuner plus an FM Stereo Tuner -all on One 
Compact chassis Amazing FM "Stereo Search" Circuit 
Signals Presence of Stereo Broadcasts Tuned Nuvistor 
"Front End" provides Greater Sensitivity, Lower Noise 

Bar -Type Tuning Indicator for AM and FM Variable 
AFC Control Imported 

TAKES REELS 

UP TO 7" 

Model HB -500 

1395 
99- 3027WX 

Model 1.R -800 

19950 
99-0005WX 

Small ... Quiet ... Powerful! 

NEW! LAFAYETTE SOLID -STATE 

DUAL CONVERSION 5 -WATT 

CB TRANSCEIVER 
With Authentic Mechanical Filter 

Only 3" high -fits easily in any car 
Special multi -stage noise limiting circuit ends problem 
of mobile noise 
The same output as the most powerful tube unit yet 
uses only 1 /50th of the battery power 

The Perfect Unit For Mobile! 
12 Crystal Transmit and Receive Positions 23 Chan- 

nel Tunable Receiver With Spotting Switch 3 -Stage 
Transmitter Rated For Full Legal Power Dual Conver- 
sion Receiver with 5/10 wV Sensitivity Multi -Stage 

Automatic Noise Limiting Circuit Rugged Silicon Mesa 

Transistors Compact- 3 "Hx11r/,6 "Wx6'%6 "D 12V DC 

Mobile Operation (Negative or Positive ground) 117V 

AC operation when used with Matching Solid -State AC 

Power Supply (Optional at $16.95) 

$ adaptable to 
stereo playback 

DYNAMIC 
MICROPHONE 

THE WIDELY ACCLAIMED LAFAYETTE 

RK -137A TAPE RECORDER 
FEATURING TRACK STEREO PLAYBACKt - TRACK MONAURAL RECORD PLAYBACK 

With Electronic Track Selector 
Switch, VU Recording Level 
Meter and Pause Switch For Instant Editing 

Includes Lightweight carrying case, dynamic mic- 
rophone, 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 Imported 

FREE! 
1965 CATALOG NO. 

See The Largest Selection 

Stereo Hi -Fi - Famous Brands plus 
Lafayettes own Top -Rated Components 
Citizens Band Equipment 
Tape Recorders Ham Gear 

JUNE, 1965 

Model RK -137A 

8950 
99-1511WX 

Model HB -400 

1695° 
99 -3001 WX 

LAFAYETTE 

NEW! LAFAYETTE 23- CHANNEL 

5 -WATT CB TRANSCEIVER 

Double Side Band Full Carrier 

17 -Tube Performance with 13 Tubes 
Low Noise Nuvistor "Front End" 
5 Double -Tuned If Transformers 
Meets All FCC Requirements 

Frequency Synthesized Circuit Provides 23 Crystal -Con- 
trolled Transmit & Receive Channels -No Extra Crystals 
to Buy Continuous One -Control Channel Tuning Full 
5 -Watt Input Push -To -Talk Microphone & Electronic 
Switching Dual Conversion Receiver With 3/10 µv 
Sensitivity Delta Tuning Offers "Fine Tuning" of 
±2.5Kc on Receive Illuminated "S" and RF Output 
Meter Variable Squelch, Variable Noise Limiter, AGC 

Built -in 117V AC & 12V DC Power Supply "Vari- 
Tilt" Mounting Bracket for Easy Mobile Installation 
Plug -in Facilities For Lafayette Selective Call Unit 

With Advanced 

"Range- Boost" 

Circuit 

LAFAYETTE RADIO ELECTRONICS 

I Dept. J F -5, P.O. Box 10 
Syosset, L.I., N.Y. 11791 

RADIO ELECTRONICS Send me the 
FREE 1965 Lafay Lafayette Catalog 650 

me 650 516 PAGES. (Prices do not include shipping charges). 

I 
I Name 

I Address 

E 
City State Zip I a um - - - - - - - E. - 

in Our 44 -Year History 

Radio's, TV's and Accessories 
P.A. Equipment; Intercoms 
Test Equipment Optical Goods 
Auto Accessories Musical Instruments 

21 

www.americanradiohistory.com

www.americanradiohistory.com


MODEL 222 

HOT ROD 

SOLDERING GUN 
The perfect answer to 
all Radio, TV and elec- 
tronic soldering jobs. 
222, with Wen's exclusive ATR (Au- 
tomatic Thermal Regulation), is a 
power packed, lightweight precision 
instrument that gives you more 
than just dual heat. It gives you an 
effective and efficient range of heat 
up to 200 watts. The Wen Hot Rod 
Soldering Gun can deliver the heat - 
power found in a 200 -watt soldering 
device on a current draw of only 110 
watts surge and 55 watts working. 
Feature for feature, there's not a 
better soldering gun to be found 
anywhere. Check 'em off. 

Exclusive ATR (Automatic 
Thermal Regulation) permits 
heat -power to be automatically 
adjusted to the correct level 
for the job being done. 
Tip automatically adjusts heat - 
power up to 200 watts. 
New CS 1200 heat element in 
the tip puts heat -power on the 
work. 
Economy performance -more 
heat -power, less current draw. 
Lighter weight, more compact - beautifully balanced. 
ONLY $7.95 

Model 222 K -5 Kit, with rugged cus- 
tom fitted case, contains flat iron 
and plastic cutting attachments 
which seal plastic bags, remove 
wood dents and perform dozens of 
accessory jobs. Kit also contains 
fine soldering tip for delicate solder- 
ing jobs. Only $11.95. 

PRODUCTS, INC. 
5810 Northwest.Highway 
Chicago, Illinois 60631 
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SERVICE CLINIC 
By JACK DARR Service Editor 

Time Shavers 
I'm not drunk. I mean shavers. A 

lot of little gadgets will shave time off 
every service job. If you're not using 
them, you're not getting full value from 
your bench time. 

Most of them are so simple that 
you don't think of them, unless you're as 
lazy as I am. All the world's labor -sav- 
ing devices were invented by lazy men, 
so get in there and start figuring. 

"Idiot curds" pasted on mirror can save 
you a lot of trouble while converging color 
sets from behind! 

One of the first things is a set of 
extension cables: yoke, picture -tube, 
high -voltage, speaker, etc. For one 
thing, you cab fix big consoles a lot fast- 
er if you can leave the tube and speaker 
in the cabinet and put only the chassis 
on the bench. Most of the cables are 
simple. A lot of yokes, for example, use 
the same fitting -a nice, standard octal 
plug and socket. If they use odd plugs, 
you can get a set of the plugs and sock- 
ets from the distributor for about 30-40 
cents apiece and make up your own. 
You can buy any of these, too, ready - 
made, at radio parts houses. 

Color sets? Ideal! You can get ex- 
tension cables for yoke, HV, CRT and 
convergence yoke, plus speaker connec- 
tions, and so on. So quit trying to find 
troubles in color chassis while squatting 
painfully on the floor, or sitting on a 
very sharp- cornered toolbox because 
it's the only thing in the shop that's low 
enough! Also, this ends working on big 
color chassis while they're cocked up at 
odd angles inside the cabinet so that the 
cables will reach! 

The mirror on a stand is almost in- 
dispensable, especially on color sets. You 
can also get 'em with a spring clip so 
that they can be fastened to the back of 
a chair, the cabinet of another set and 
so on. Very handy. (Only one thing: I'd 
recommend that you add something to 

your mirror, as I had to! See the photo. 
Don't think you can't get confused 
while you're trying to get a set to con- 
verge!) 

The little test picture tubes can 
save a lot of time in the crowded verti- 
cal chassis, portables and so on, where 
you can't get to the parts, PC boards, 
etc. 

Cheap but handy: a 6 -inch PM 
speaker in some kind of box, with about 
4 feet of line cord on it. Put alligator 
clips on the ends and use it as a substi- 
tute speaker for any TV set, radio, PA 
system (with certain power limits, of 
course; it won't handle over 50 watts, 
say!) . Saves letting the speaker flop 
around on the bench, and punching holes 
in the cone when you turn the chassis 
over. 

The "clothespin" antenna clips 
come in handy on your shop antenna. 
For the sets with little pins on the an- 
tenna lead, get one of the terminal 
boards used on the set's back cover. 
Slip the pins into the clips, and hook 
your antenna to the screws. This alone 
can save you up to 10 minutes of lost 
time when the antenna keeps falling off! 

My real favorite is nothing but a 
bunch of short test leads, with alligator 
clips on both ends. Make up about four 
pairs, from 18 inches to about 4 feet in 
length. Hang 'em on a hook on the front 
of the bench where you can get at them 
quickly. You'll be surprised how many 
times a day you'll use them! 

Also get some of the little slip -on" 
test clips for your instruments. These 
slip onto prods or probes, and let you 
hang the probe on the terminal while 
taking measurements, instead of using 
up one perfectly good hand holding it in 
place! The ground lead should always 
be an alligator clip, of course, never a 
test prod. 

You can make all kinds of handy 
hookups with these things, all the way 
from clipping in test electrolytic capaci- 
tors, resistors etc. to making up inter- 

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. 

RADIO- ELECTRONICS 
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LOOK! 
A New Electronics Slide Rule 

with Instruction Course 
IL,IN 
It,l2n 

A 

T 'ii'I1H:«,14y..:.4;.... 
41C, fililJeiholih111diblJdilil.i. 

D 

Ln 

nlililililil a LSn' 6 

,.I...tiI,. 

.1I, 
ilndaiollilih1iLmdmrda,00!.,,},mn, 

aillllllllll1' 
. r 

o ?p, ',4,II;Pii14a;oV"""'t1HHlHWwL/ 
.,. 

; UIII'ilUl'U¡'14+VilÌ'l'Itid+pUl'IÌ 

0 
9 

i ,.. 

Front 

,.` ,;. , . . 
o 

- 
-t. : -, 

) 
. I ß , . , .. . `. x" --... = l':I.ilr1lirlrl i ,. . 

m 
, ., 

. .. 
. } 

I ,I.,i 
® . 

I.7li;l,.l¡,I, 
® ® ,o . 

C. 

,á ;,. . . . 
®' 

W ® 

,I;11{.l 
>. . ,,. 

,I! 
,m 

> 

..,w. ..«- 

I . : ` -p iC. i - 
h I : 

_.. an- 1.r1 c..r 
° . . 

..... 

,. . ., _ 

Here's the first truly professional slide rule designed especially 
for electronic engineers, technicians and students. No longer 
must you struggle along with a general purpose slide rule . . . 

this new CIE Electronics Slide Rule* will enable you to solve 
electronic problems quickly ... accurately. It's an all -metal 10" 
measuring instrument that can be used for conventional com- 
putation, too. 
This patented Electronics Slide Rule is made to our rigid speci- 
fications by Pickett Inc.... has special scales for solving 
reactance and resonance problems ... locates decimal points 
... has widely used electronics formulas and conversion factors 
on the back of the rule for instant reference. 
A four lesson AUTO -PROGRAMMED Instruction Course comes 
with each rule . . . includes clear diagrams and step -by -step 
explanations to make learning fast, easy. Several hundred prac- 
tice problems deal with widely occurring situations in electronics 
... teaches many short cuts ... lists the best settings for solving 
complex problems. Slide rule, instruction course and handsome 
top -grain leather carrying case . . . all yours for just $14.95. 
Cleveland Institute of Electronics, Dept. RE -111, 1776 E. 17th 
St., Cleveland, Ohio 44114. 

SATISFACTION Warranty i 
The Electronics Slide Rule with Instruction 
Course is available only from Cleveland Institute AO 
of Electronics, and .is covered by CIE's exclusive -4111 

"Satisfaction Warranty." Order it now ... use it . for ten full days. Then, if you're not completely .4 
satisfied, CIE will refund full payment. *U.S. Patent 410 0' 3,120,342. 

X4444444444444444444 
JUNE, 1 9 6 5 

electronics 

Electronics and 
Tour Slide Rule 

C 

SEND COUPON TODAY 

I.- 

to: Cleveland Institute 
of Electronics 

1776 East 17th St., Dept. RE-Ill. Cleveland, Ohio 44114 
Please send FREE brochure only ... without obligation. 
Please send me your Electronics Slide Rule with Instruction 
Course and leather carrying case. I am enclosing $14.95. 

Name 
(Please Print) 

Address County 

City State Zip 
A leader in Electronics Training ... since 1934 
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SERVICE CLINIC continued 

connecting leads for sets with oddball 
plug and cable connections. In fact, I 
once took a very short one, wound it 
around the bench light, and then clipped 
the two ends to a schematic diagram, to 
hold it up so that I could trace out a 
certain tricky circuit. 

The uses of these things are limited 
by nothing but your imagination and in- 
genuity, so have at it! 

Warmup drift in Coronado TV 
I have a problem to which I cannot 

seem to find a solution. On a Coronado 

45TV2- 43- 9061B, the horizontal sync is 
off when the set is turned on. If it is 
locked in sync then, as it warms up it 
drifts out again. All components in the 
horizontal oscillator and afc circuits 
have been replaced and sync pulses to 
the afc are normal. In the sync separa- 
tor stage, the screen of the 6BE6 is low, 
and the plate voltage of the 12AT7 is 
about twice that shown on the schemat- 
ic. M.Z., Lake View, Iowa 

Your trouble seems to lie in the 
horizontal sync separator (Fig. 1) or in 
the afc, rather than in the oscillator it- 
self, from the description. The incorrect 
voltages on the sync separator tubes 
should be the clue. These are fed from 

short, short story 
about a great new mobile 

Cap acity-matched 
to car body for 

excellent, low 
VSWR. 

brand new loading 

techniques for 

more effective 

center loading 

the 

beauty of 

this baby 

is its 

18" length! 

ru$ged professional 
- 

type 21/2" stainless 
steel shock spring 

M -130 

"Mighty Mite" 
3 /a" snap -in mount - 
no soldering 

M -131 

"Maggie Mite" 
Gutter clip mount - 
hang it anywhere 

the antenna 
12435 Euclid Ave., Cleveland, Ohio 44106 

Export Div.: 
64 -14 Woodside Ave., 
Woodside 77, N.Y. 
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At last -a high -performance mo- 
bile CB antenna you can mount 
on your roof where it belongs, 
without making your car look like 
a space satellite! 

M130 
"Mighty Mite" 

18" Mobile CB antenna 

specialists co. 
A division of A/S Industries, Inc. 

"stripes of quality" r r . 

68E6 
SYNC SEP 

FROM 
VIDEO 
AMPL 

FROM 

VIDEO 
DET 

1/2 l2AT7 
SYNC PHASE INV 

6 

.047 

68K 2.2K 

3.3K 

2.2K 

20 

IK 

130V 245V 

TO RIZ AFC 

Fig. 1- Resistor values in sync circuits are 
often critical. When the 820,000 -ohm resis- 
tor in the diagram here changes value, the 
circuit can go completely haywire. 

the 130 -volt line, through the 820,000 - 
ohm resistor. If this has changed in 
value, it will upset the whole sync sepa- 
rator circuit. From the "time constant" 
of the trouble, it is almost certainly 
thermal in nature, and very likely due 
to a resistor. Check all the resistors as- 
sociated with this stage after the set has 
been turned on long enough for them to 
warm up. You might encourage them a 
little by connecting an ohmmeter across 
them and heating them up with the tip 
of a soldering iron, one at a time. 

Grid capacitors in any of the sync 
circuits should be checked very careful- 
ly for leakage. All voltages are critical 
in sync circuits, and even the slightest 
leakage can upset bias voltages, causing 
sync troubles. 

CBS 817: Snivets? No. 
I've got vertical dark lines on the 

left side of the raster. Signal or no sig- 
nal doesn't seem to make any difference. 
Pulling the rf amplifier or oscillator 
tubes doesn't make any difference; pull- 
ing the 1st i.f. amplifier tube kills them 
completely. -R. F., Flint, Mich. 

This is pulse pickup from the hori- 
zontal sweep, sometimes (incorrectly) 
called "snivets ". It does look like snivets 
at times. This is obviously getting into 
the circuits in the input of the first video 
i.f. 

Shield the yoke leads by wrapping 
metal foil around them. Wrap a bare 
wire around the foil and ground both 
ends. Be sure that all shielding on the 
high -voltage cage is tight. Also replace 
any shields missing from i.f. tubes. You 
may have to add shielding on the 
video i.f.: plate on the bottom, etc. 

Negative picture 
The picture on a Zenith goes nega- 

tive when the contrast control gets to 
halfway. Bad picture tube ? -J. R., Eas- 
ton, Pa. 

Not always! Check the video ampli- 
fier tube, video detector and coupling 
capacitors. 

Feed a 400 -cycle audio signal into 
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the video amplifier grid: if the 400 -cycle 
modulation makes good sharp bars on 
the screen, the CRT is OK. Don't re- 
place the CRT until it's been tested on a 
good CRT checker. 

"Permanent" magnetism in 
21CYP22 color CRT 

We've got an RCA CTC7A chassis 
that has us puzzled. There are colored 
areas on the screen, near the center, 
left side. Each area is only one color: 
red. green or blue. More intense at left. 
fading toward the center. 

The colored areas disappear in any 
part of the picture that is black. Using a 
degaussing coil seems to make no perm- 
anent difference in the pattern! Help! - 
J.S., Kirksville, Mo. 

We used to run into similar trou- 
bles in the metal -shell 21 AXP22's, but 
they were more understandable. I re- 
member one. a perfectly good tube, that 
would do this, and we eventually had to 
replace it. The colors kept coming back. 

The CTC7 uses the glass 21CYP22 
tube, so this can't be "bell- magnetism ". 
The only halfway legitimate reason I 

can see would be something like a mag- 
netized shadow mask- or some sort of 
external magnetic field close to the 
tube. Look around inside the cabinet 
very carefully, and try demagnetizing 
that side of the set. It can't be in the 
chassis. since this is on the right side 
(viewed from the front). 

Also, check the positioning of the 
deflection yoke. the convergence yoke 
and the statics. plus the little hairpin 
magnets (if this set has them). If noth- 
ing helps, I'm afraid it means a tube 
replacement! (Incidentally, the speaker 
hasn't been replaced with a larger one, 
has it ?) 

Vertical Sync in Admiral 20G6 
1 have two Admiral 20G6 chassis 

in the shop with the same complaint! 
Slow vertical roll and general vertical 
instability after warmup. Voltages and 
waveforms look all right. Seems to he 
mostly on channel 12. -D.T., Racine. 
Wis. 

This is a hit unusual but, come to 
think of it, nothing is really unusual in 

WOW AND FLUTTER 
and how to measure them with- 
out specialized or unusual 
equipment. Read how to make 
practical, repeatable, accurate, de- 
pendable tests for turntable speed 
variations -the easy way -with 
just a scope and a test record! 

Coming in . 

July RADIO -ELECTRONICS 

JUNE, 1965 

"A professional 
quality TV 
system priced 
for the home ?" 

"Try this!" 

"I understand that professional TV systems 
use 75 ohm coax." 
"That's right. Because coax minimizes interference 
and ghosting." 
"How's that ?" 
"It's shielded- doesn't pick up noise. Also, it's 
unaffected by changing weather conditions. 
With 300 ohm twinlead, moisture can play 
havoc with the signal." 
"So, that's it." 
"What's more, you can feed coax thru all types 
of surfaces, even near metal, without interfering 
with performance." 
"I'd like to have a system with TV outlets all over 
the house- bedrooms, kitchen and patio." 
"The new two -transistor Blonder -Tongue Vamp 2 -75 
is easy to install and it can deliver sharp, clear 
pictures to as many as 8 TV outlets." 
"Sounds real professional. What about the cost ?" 
"The rugged, weatherproof amplifier with remote 
power supply lists for only $44.95." 
"I'm on my way to my dealer." 

(This message was paid for out of the gross profits of 
BLONDER- TONGUE, 9 Ailing St., Newark 2, N.J.) 

25 

www.americanradiohistory.com

www.americanradiohistory.com


[ Instant delivery of 

oato hundreds of differ- 
types of multipole plugs, soc- 

kets & connectors. 

Banana plugs and 
jacks. More than a 

hundred configurations. Bunch pin, 
transverse slot, leaf spring, rigid 
handles, unbreakable handles, 
quick acting, with or without strain 
relief. Available in over 20 colors. 

Dozens of types of 
alligator clips, In- 

cluding ultra- miniature & micro - 
mesh. Available plated and stain- 
less steel, Insulated, non -Insulated, 

in colors. 

Microphones, 
headsets, earphones 

for the professional & 
industrial user - including heart- 
beat microphones. 

SERVICE CLINIC continued 

TV work, is it? So let's see. To rule out 
"station trouble" check on another set: 
see if there is much difference between 
vertical sync on channel 12 and that on 
other channels. Check the sync -video 
ratio at the video output; should be 
75% video, 25% sync. 

There are a couple of factory mod- 
ifications on this chassis. Fig. 2 shows 
one of them, and Fig. 3 the other. 
They're aimed at "eliminating the pos- 
sibility of vertical roll under certain 
interference conditions." Apparently 
they hold the sync more stable. By the 
way, don't forget to check all those very 
large resistors around the 6BU8 -just 
on general principles! 

6BU8 
AGC- 
SYNC-SEP 

TO TO IOOK 
AGC BUS SY C 

3 8 INV TO AGC 
CONI 6 9 

F 0M 
VIDEO 
DET 

FROM 
VIDEO PL 
PLATE CKT 

'RANGE-FINDER" 

Sound con- 
trol boxes. 

Complete with volume control & 
driver units, with acoustical head- 
set. As engineered and manufac- 
tured for a major American airline. 

Request: Plug, socket, connector, 
test prod catalog G. 

General catalog, including miniature 
switches, H. 

Professional & 
consumer micro- 
phones, headsets 
transformers. 
Catalog I. e 

SOUND 
RYE SOUND CORPORATION 

119 Elm Street, Mamaroneck, N.Y. 
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470PF 

FROM 
VERT 
OSC 
PLATE 

6EM5 
VERT OSC- 
OUTPUT 

VERT 
OUTPUT TRANS 

50 t 
50011 150 tt 

470K VERT = ¡ 47011 
LIN t 

t 
BOSI / 270V 

HEIGHT - // 

Ì5 
MEG 

YOKE 

YELLOW 

-CONNECT-- 
BREAK-- 
1265V 

Fig. 3- Second modification: move B+ 
feedpoint for vertical oscillator triode to 
red wire on vertical output transformer 
(better filtering there). 

in the background, and the volume con - 
IBREAK LEAD & trol has no effect on it. 

INSERT CAP & Taking out the 15-ft. extension 
RES AS SHOWN 

clears this up completely. It's got all the 
technicians around here baffled. What to 
do ? -L. B., Oak Park, Mich. 

This is a cute one! Don't think I've 
ever run into exactly this same thing be- 
fore! However, it ought to be easy to 
cure. Let's see. 

First, this is rf pickup -no doubt of 
that. So, we've got one of two things: 
The rf may be being detected by an oxi- 
dized joint in a plug or socket, or, more 
likely, it may be getting inside the radio 
chassis and running around the bottom 
on a long lead to a speaker selector 
switch, etc. (Fig. 4). 

If this is the case, it is getting into 
an audio amplifier grid circuit, and being 
detected by grid -leak action. Then it's 
amplified and fed to the phones. Since 
the volume control has no effect on it, it 
must be getting in past that point. 

Fig. 2 -First modification: add parallel 
100,000 -ohm resistor and 470 -pf capacitor 
in pin -9 -grid circuti of 6BU8. 

Rf pickup on earphone extension 
1 have a set of stereo earphones 

with 5 -ft leads. The phones work per- 
fectly when plugged into the radio jack. 
I bought a 15 -foot extension lead, so 
that I could sit in my easy chair. Now, 
on phonograph, tape, FM or AM radio, 
I can hear an AM radio station about 2 
miles away from the house! It's always 

FEEDBACK FROM 
OUTPUT TRANS 
SEC 

LONG LEAD MAY 
RADIATE INSIDE CHASSIS \ RF INTER FERENCE \N 

II 

II 

II 

Il 

II 

II 

II 

AMPLIFIER 

BAD 
PLUG -JACK 
CONTACT MAY 
RECTIFY RF 

Fig. 4 -Long earphone or speaker leads can pick up rf and radiate it under chassis to 
amplifier circuits. Sometimes oxidized connector contacts demodulate rf and feed modu- 
lation direct to .phones. 
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Cure: bypass the speaker (ear- 
phone) leads at the point where they 
come into the chassis. Use a small capac- 
itor, say about 250 pf. This will have no 
effect on the audio signals. If necessary, 
bypass at the audio grid (right at the 
grid pin of the socket) , using about the 
same -size capacitor. You may have to 
add small low- resistance rf chokes in the 
earphone leads. As a last resort, you 
could shield the extension lead, ground- 
ing the shield at the chassis end. 

High voltage, no raster: 
Hoffman Mk 10 

I've got a Hoffman Mark 10 TV: 
No raster, due to missing high voltage. I 
get a good arc at the plate of the 1B3, 
and the boost voltage checks only 370 
instead of the 550 on the schematic. 
Damper tube was replaced, and the hor- 
izontal oscillator seems to be working 
properly (waveforms OK, etc.) May he 
yoke trouble, but I can't get any data on 
it.-P. M., West Lafayette, Ind. 

You may be right in suspecting the 
yoke. While we do have one symptom 
that says "Possible 1B3 filament trou- 
ble" ( "rf" arc on plate, no dc output), 
we also have other symptoms, which 
could be more definite: low boost, for 
the main one. 

FLYBACK (PART) 

ORIGINAL 
YOKE 

HORIZ 
DEFL 
COIL 

Fig 5 -Hook up 
known -good hori- 
zontal yoke wind- 
ing in place of 
suspected one. 

SUBSTITUTE 
YOKE 

HORIZ 
DEFL 
COIL 

Try substituting another yoke for 
the original. You don't have to put it on 
the tube. Just set it on the bench along- 
side the set and hook the horizontal 
windings up in place of the originals 
(Fig. 5). If the yoke is bad, this substitu- 
tion will bring the boost voltage back 
up, also the high voltage. Better turn 
down the brightness to keep from burn- 
ing the CRT screen, or turn the set off 
quickly once you get that bright vertical 
line! Incidentally, this yoke is 20 mh ver- 
tical, 43 mh horizontal inductance, if 
you do have to replace it. Common 
values, and there are several standard 
yokes with them. 

RCA transistor radio: too much 
current 

An RCA 8 -BT -7J radio is supposed 
to draw 8.5 ma, according to the service 
data in Sams 364 -10. This one draws 18 

JUNE, 1 9 6 5 

ma from a well filtered 9 -volt dc source. 
Filters all checked, and I can cut it to 
3.0 ma by disconnecting the output tran- 
sistor.-W. E., Cupertino Calif. 

Check the service data again. I 
think you'll find they specify 8.5 ma with 
no signal input. On a strong signal, the 
drain will increase. Check the base volt- 
age on the output transistor; this regu- 
lates collector current and is critical, 
down to 0.1 volt or even less. The base 
bias resistor may have shifted or some- 
thing. I doubt if the transistor is defec- 
tive; while it could happen, it's rare. 
Most output transistors go dead all over 
when they fail. END 

AUTOMOBILE 
"TEST BENCH". . . 

Now . . . service your car with 
the Knight KG -375 auto -analyzer. 
This compact and versatile instru- 

ment measures dwell angle, engine 
rpm, spark intensity, electrical 
system voltage and current. Great 
news for the professional or home 

mechanic, hot -rodder, auto enthusi- 
ast. Full details. 
COMING IN 

July RADIO -ELECTRONICS 

NOW...Courier 23 
WITH 

ANGE BOOS 
r_ 

23 CHANNELS 
24 AKFEATURES 

DUAL CONVERSION TRANSISTOR POWER SUPPLY 

gia $18950 
slightly higher west Of 

including all crystals, mounting brack- 
ets, power cords and noise -cancelling 
microphone 

7 e 
Send for details .. . 

Name 

Address 

City State 

® @0n 
. electronics communications, inc. 

dept. REG, 56 hamilton ave., white plains, n. y. 

World famous manufacturers of quality CB & BB equipment including Courier 1M, Courier 23, 
Courier 12, Courier 308, Courier 50 FM, Port-A -Lab, Transistorized Power Supply, Linear Amplifier. 

27 

www.americanradiohistory.com

www.americanradiohistory.com


1 

MALLORY Tlps for Technicians 

Why Mallory Mercury Batteries 
work better in transistor radios 

LISTENING HOURS PER PENNY 

with Mallory Mercury Battery 

with zinc -carbon battery 

9 

il11144, 

SERVICE LIFE: 11-2 VOLT PENLIGHT CELLS 

- At,rie 14 

HOURS OF SERVICE 

I 

0 1 

Mercury 

Zinc -carbon 

2 3 4 5 

STORAGE: YEARS 

6 7 8 

There are a lot of good reasons why more and more 
people are using mercury batteries in their transistor 
radios. And the reasons boil down to this -they're a 
better value, and they give better performance. 

To get a comparison between mercury batteries and 
ordinary zinc -carbon batteries, let's look at a typical 
transistor radio. This radio uses size "AA" penlight 
batteries and has a current drain of 15 milliamperes. 
The Mallory Mercury Battery is the ZM9 and the zinc - 
carbon type would be the NEDA type 1115. The ZM9 
retails for 85¢ versus 25¢ for the 1115. Got the picture? 

Here's where the fun begins. The ZM9 will operate the 
radio for 170 hours versus only 35 hours for the zinc - 
carbon battery. This means that for one penny you'll 
get 2 hours of listening pleasure using the ZM9 versus 
1.4 hours for the zinc -carbon battery. In other words, 
it costs you 0.71 cents per hour to use the zinc -carbon 
compared to only 0.50 cents for the mercury battery. 

We're not through yet. Let's get back to listening pleas- 
ure. The mercury battery has essentially a flat discharge 
curve. This means that it presents a more constant volt- 
age to the transistors. Result : you don't have to keep 
turning the volume control up while you're listening 
AND the radio sounds better because there's far less 
distortion. 

Had enough ? There's one more important point. Suppose 
you put the batteries in the radio and use it only slightly. 
Those 25¢ zinc -carbon batteries go "dead" in a few 
months whether you use them or not. But the mercury 
batteries can be stored 2 to 3 years and still deliver 
dependable power. Plus the fact that Mallory Mercury 
Batteries won't leak in your transistor radio. 

We've used this "Tip" to illustrate the superiority of 
Mallory Mercury Batteries in transistor radios. But 
this superiority extends to thousands of other applica- 
tions. So whether you're building test equipment, heart - 
pacers, or satellites, see your Mallory Distributor. He 
has a Mallory Mercury Battery that will do exactly the 
job you want done. 

For the name and address of the Mallory Distributor 
nearest you, write to Mallory Distributor Products 
Company, a division of P. R. Mallory & Co. Inc., P.O. 
Box 1558, Indianapolis, Indiana 46206. 

Batteries Capacitors Controls Resistors Semiconductors Switches Vibrators 
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Radio -Electronics 
Hugo Gernsback, Editor -in -Chief 

ELECTRONICS AND THE AGED 
...Electronic Nerve Stimulation Can Be Very Helpful... 

T i I:CTRONICS HAS NOT DONE too much for man as far as 
the problems of the aged are concerned. While it is 
true that nearly one hundred years ago faradization 

(a medical tern.' derived from Michael Faraday, meaning 
to treat or stimulate with induced electricity) was tried out, 
nothing much carne of it. The effects were not permanent 
and it was often necessary to apply the electric current over 

tr a long stretch of time. Earlier, Benjamin Franklin had been 
one of the first to experiment with electric shock for health 
purposes. 

Not so long ago in Brooklyn, N.Y., a man fell down and 
was thought to he dead. He was quickly rushed to the hos- 
pital, where physicians tried cardioversion (electrically - 
timed heart stimulation) on the subject. They succeeded in 
getting his heart going again by electric shocks and the man, 
fortunately. is still alive today. 

Although a few other ills besides heart failure are 
treated by electronics today, there are many others that 
could be treated electronically and a 
possible cure obtained. 

Thus. for instance, the aged. particu- 
larly people over 80, 85 and 90, may 
have trouble walking. Often the legs 
give out entirely and the subject can 
no longer walk normally. Thus. ex- 
President "i ruman. in 1964. fell in the 
bathroom, broke lour ribs and suffered 
a few facial injuries from his glasses. 
In 1960, the late Winston Churchill 
broke a bone in his back in an acci- 
dental fall in his London home. Two 
years later, he slipped and fell getting 
out of bed in Monte Carlo, fracturing 
his left femur. This is where electronics 
could be of great help. 

There are two sets of muscles in the 
legs, the flexor muscles and the ex- 
tensor muscles. Very often in the aged 
there has been nerve deterioration, and 
while the legs are perfectly able to sup- 
port the subject, the nerves no longer 
function and the muscles need direct 
stimulation. Fortunately, each muscle 
has a "motor point" on the overlying skin. 

The muscles could be stimulated by electrodes, one placed 
over the flexor muscles of the thigh, which bring it forward, 
and one on the extensor muscles on the back of the thigh. 
Another pair of electrodes would be placed on the lower 
leg. The electrodes could be held in place by a sleeve -like 
appliance around each thigh and around each calf. The 
electrodes would be placed on the inside of the sleeves and 
would be made of flexible mesh or gauze. Each electrode 
would be connected to the transistorized power supply. 
The alternation of impulses would be worked out in this 
power supply and would be subject to control by the user 
and by an on -and -off switch and a regulating rheostat. The 
transistorized power supply would raise the output of a 
3 -volt battery to 50 to 60 volts. This should be about the 
size of a portable transistor radio and could be carried in the 
pocket of trousers or jacket. A thin insulated conductor 

ON -OFF 
SWITCH 

VOLTAGE 
REGULATOR / 

SPEED 
CONTROL 

/I 

MESH 
WIRE \. 
ELECTRODES 
INSIDE 

would connect the sleeves and the power source. The flexor 
and tensor muscles would be stimulated alternately, as in 
normal walking. All this does not present a problem. 

The transistor device would have to be engineered in 
such a way that it would give a sinusoidal or some other ap- 
propriate current to stimulate the muscles. This stimulation 
would have to be periodic so the muscles would be stimu- 
lated when the subject was walking. A switch on the transis- 
torized supply would be shut off when the subject was not 
walking. Actually what is needed here is a more complex 
supply that will send a series of pulses (approximately 40 
per second) gradually increasing in intensity up to the point 
of full muscle contraction, then decreasing as the muscle 
relaxes. In other words, each step would call for the applica- 
tion and increase of power. A similar device is used for chest 
muscle stimulation to permit breathing in paralysis cases. It 
is felt that once the subject became used to the apparatus he 
would in time be able to walk again normally. 

Many problems would have to be 
overcome as to proper dosage. What 
type of current should be used, how 
strong and how often would be prob- 
lems for the physician and engineer. 

Impotence in the aged is another 
problem for which electronics already 
has the solution. The U.S. Department 
of Agriculture is now using an appa- 
ratus with animals for insemination 
purposes.* There is no reason why a 
miniaturized apparatus of this type 
could not be used in a modified ver- 
sion of an "electronic male pessary." 
This would be inserted by the subject 
into the rectum. It could be very small, 
11/2 " long and t/z " in diameter. The 
pessary should be adjustable to regu- 
late the intensity of the current to the 
patient. The pessary would induce a 
normal erection, the same as the device 
used by the Department of Agriculture 
in animal insemination. If properly en- 
gineered and worked out, a pessary of 
this type would he of great help to the 

aged. Since such apparatus has been used for many years 
with animals, there is no reason why apparatus of this kind 
for human use could not he worked out soon. It should not 
only work well with the aged. but also prove its value for 
younger men who for some reason have become impotent 
and require stimulation. 

Electro- ejaculation on an experimental basis on human 
patients has already been reported by urologists (see the 
Journal of Urology, May 1962, and "Electrically Caused 
Ejaculation" by R. Stiller in SEXOLOGY Magazine, De- 
cember 1962), but no practical application of this research 
has been made. According to these researchers, "electro- 
ejaculation may well be the answer to many of the urological 
problems in the field of sexual difficulty that are now 
unanswered. " -H.G. 

FABRIC 
OUTSIDE 

TO CALF ELECTRODES I 

JUNE, 1965 

ADJUSTING 
STRAPS 

See SEXOLOGY Magazine, November 1951, "Electrical Ejaculation in 
Animals," Frank; and July 1956, "Electrical Sex Stimulation," Frank. 
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WE BUILT A 
HOME " " ̂  TAPF RECORDER 

First low -cost factory kit shows great promise 

By MELVIN H. SHADBOLT 

MIIIIIIMMIMMEMWOMMIRMala HOME VIDEO RECORDING HAS BEEN AL- 
most here for several years ... but until 
now only as promises. It all started in 
the summer of '63, when a British com- 
pany announced plans to manufacture 
and distribute a revolutionary new $177 
home video tape recorder -the Telcan. 

First releases in the U.S. came as a 
filmed report shown on NBC's "Today" 
program. Taped portions of a horse race 
looked quite impressive. However, live 
demonstrations in London and later in 
New York City proved only slightly less 
than disastrous. One of Telcan's devel- 
opers announced that it was necessary 
to demonstrate the recorder prematurely 
to create the public support needed to 
persuade some company to purchase 
Western Hemisphere manufacturing 
rights. Though Cinerama, Inc. did pur- 
chase the rights, apparently there were 
more problems than originally appeared, 
since nothing has been heard from either 
concern for over a year. 

At the time of the first releases 
there was much skepticism among engi- 
neers and technicians. The price seemed 
completely out of reason . . . perhaps 
$500 would have been more realistic. 
This at least would have allowed a little 

Fig. I- Underside of VKR 500. At extreme left, motor and takeup reel slip -clutch. 
Nearer center, motor starting capacitor and capstan flywheel assembly. At extreme right, 
feedout reel spindle and brake. 

more margin for working out remaining 
bugs, and perhaps would even have 
made the recorder profitable to market. 
At any rate, the Telcan announcement 
did prod a number of companies into 
greatly accelerating their stagnant de- 
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VKR 500 uses standard 3/4-inch tape at 7.5, 10 or 12.5 feet per second. 

velopment programs -many of which 
were started over a decade ago! 

Since mid '63, several companies 
have promised home video recorders in 
the very near future. The race has 
been won by Wesgrove Electrics Ltd., 
Nash House, New Street, Worcester, 
England. Their new VKR 500 is in kit 
form and being distributed in England 
and, very recently, in U.S. At least one 
importer is handling it: P.A.F. Enter- 
prises, 32 -34 E. 22 St., Bayonne, N.J. 
The price, in kit form, is $450; assem- 
bled, $650. 

The VKR 500, with several pic- 
tures recorded off -the -air, is shown in 
the photos. 

Although the new Wesgrove re- 
corder is supposedly an outgrowth of 
the old Telcan (at least, one of its di- 
rectors is one of the early developers of 
the Telcan recorder), comparison of 
photographs of the Telcan and the 
VKR 500 indicates that the Wesgrove 
machine has been completely revamped 
-at least mechanically. 

We had been negotiating with Wes - 
grove Electrics before public news re- 
leases, and fortunately were able to get 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


M Pictures of network TV program, recorded off the air on VKR 500. 

one of their early kits flown over in 
time to conduct a series of tests and 
experiments prior to general U.S. dis- 
tribution. 

My first impression on opening the 
kit was that it was nothing more than a 
glorified audio recorder -stereo, per- 
haps, because of all the transistors 
(22). Stripped of all fanciness and 
housed in a very plain plastic- covered 
plywood case, the major portion of the 
recorder's cost is apparently in the me- 
chanical and electrical components - 
both of high quality. Nothing has been 
spent to dress up the kit. 

Many of the features you would 
like to see, such as rewind provisions, 
quick changeability of tape speeds and 
handy access to all adjustments, just 
aren't to be found. The VKR 500 was 
designed primarily to meet the require- 
ments of the less critical lab or educa- 
tional, industrial or home experimenter, 
who can get along without such con- 
veniences, particularly when they could 
have delayed production for perhaps 
another year and increased cost consid- 
erably. The fact remains, the Wesgrove 
recorder is actually here -it does work 
-and best of all, it uses standard 1/4- 

inch audio tape. 

General features 
Using the 101/2-inch reels supplied 

and standard triple -play audio tape 
(0.5 mil), you have a choice of three 
speeds -7.5, 10 or 12.5 feet per sec- 
ond. Approximately 9,000 feet of 0.5- 
mil tape can be accommodated on the 
101/2-inch reels. Since the VKR 500 is a 
half -track recorder, a total of 40 min- 
utes of recording time is possible when 
operating at 7.5 ft /sec (20 minutes per 
track). The maximum size reel the re- 
corder will accept is 111 inches, which 
increases recording time to 1 hour (30 
minutes per track) . 

System frequency response is 1 kc 
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to 2 me for video and 50 cycles to 10 kc 
for audio. Input level for both video 
and audio is 1 volt p -p. The entire unit 
is only 193/4 x 91/4 x 101/2 inches and 
weighs 28 lb. Total power consumption 
is 200 watts, the larger part being con- 
sumed by the 1/ 0 -hp motor. 

The electronic portion is com- 
pletely self- contained on a 83/8 x 97/8- 
inch printed- circuit board incorporat- 
ing 22 transistors and 10 diodes. 

Mechanically, the tape transport 
is as simple and straightforward as pos- 
sible-no more complicated than that 
of an average audio recorder. Since 
there is no rewind, it is even simpler (un- 
derside shown in Fig. 1). 

Only four operator controls are 
provided on the tape deck proper: rec- 
ord /playback, stop /start, video azi- 
muth adjust and video playback gain 
control. 

The recorder can be operated on 
any of three systems: the 405 -line, 50- 
cycle British; the 625 -line, 50 -cycle Eu- 
ropean, or the 525 -line, 60 -cycle Amer- 
ican standard. When ordering, you 
must state which system you are plan- 
ning to use the recorder with. 

Conversion to any system is sim- 
ple. Primarily it involves changing the 
diameter of the dual pulley on the mo- 
tor shaft. This pulley drives the capstan 
flywheel and the takeup -reel slip -clutch. 
Since motor speed depends on whether 
it is used on 50- or 60 -cycle power, it is 
necessary to compensate by altering the 

STANDARD TRIPLE -PLAY 
AUDIO TAPE (.5M) TRACK N 

°2 
70M v(DEO 

1/4" 

M =MIL 

Fig. 2 -Width and location of audio and 
video tracks. Half tape width is used in 
each direction. 

-20M AUDIO TRACK N °2 
II 

70M 
API 

pulley diameter. For any country using 
120 -volt lines, one other modification is 
necessary -an outboard stepup auto - 
transformer for the British -made 240 - 
volt motor and power transformer. 

Principles of operation 
In the RECORD position, the tape is 

first erased by a permanent magnet 
which is rotated into position by the 
record /playback control. Erasing with 
dc eliminates possible interference with 
the wide -band video signal. The tape 
then passes the audio head, where an 
FM audio signal is recorded on a 20- 
mil -wide track just below the center 
of the tape (Fig. 2). Next it passes the 
video head, where the video signal is 
recorded near the bottom of the tape, 
70 mils wide. After leaving the video 
head, the tape passes between the cap- 
stan and pinch roller and on to the 
takeup reel. 

The video head is the only unusual 
item on the tape deck. It is made in two 
sections. On the oxide side of the tape 
is the gap. The section the tape passes 
over is in the form of a "V" (Fig. 3) . 

Although no information is given on the 
nature of the head, it is probably simi- 
lar to the design used by the Telcan re- 
corder- probably using a gap on the 
order of 1 micron (approx. 40 micro - 
inches). This is a typical gap on wide - 
band instrumentation recorders. 

The head is heated by feeding it dc 
through an 820 -ohm 1 -watt resistor 
attached to the back of the head by a 
heat sink. The purpose of this is con- 
veniently overlooked in the manual. 
However, a few tests indicated at least 
one possible answer. As the tape passes 
over the head, more stretch seems to 
occur on the side opposite the oxide. 
This could cause a heat transfer away 
from the head to the opposite side of 
the tape. Short runs made with the head 
heater removed showed no deteriora- 
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Fig. 3 -Head and capstan assembly. Audio head is at left, just right of tape guide post. 
Video head is in two parts (see text); coil part is in front with its shielded -cable connection 
going through hole in deck. Gap portion is in back (V- wedge- shaped block). Note end of 
heater resistor behind gap block. Tall post with knurled end in foreground is video head 
azimuth adjustment. 

Lion in the recorded picture. I can only 
assume that the heater is an attempt to 
prevent excessive contraction or expan- 
sion due to large temperature varia- 
tions. 

The coil portion of the head is on 
the opposite side of the tape. (Again, 
see Fig. 3.) This coil (used for both 
recording and playback) measures 
about 100 µh and has a self -resonant 
frequency near 2.5 mc. The dc resist- 
ance is 2.65 ohms. Although potted and 
molded in a plastic holder, close investi- 
gation under magnification indicates it 
is wound on a horseshoe -shaped pow- 
dered -iron core. The open end of the 
core, when mounted, virtually touches 
the back side of the tape and is lined 
up perfectly with the gap portion of the 
head on the opposite side of the tape. 
The reactance of the coil appears to 
vary from a fraction of an ohm at the 
low frequencies to well over 1,000 
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VIDEO 
INPUT 

ohms at the top recording frequency of 
2 mc. This indicates the tremendous 
gain vs frequency compensation re- 
quired in both record and playback 
amplifiers to record such a wide band 
of frequencies. 

I tried replacing the coil portion 
of the head with a standard video peak- 
ing coil. Although I had some local rf 
pickup and the output was down, I was 
pleased to find I could reproduce a pic- 
ture nearly as good as with the regular 
coil. This is just one more indication 
that it is well within possibility for the 
skilled experimenter to someday design 
and build his own video recorder -as- 
suming, of course, that he first pur- 
chases or somehow makes the narrow 
gap portion of the head. 

The video signal can be taken 
either from the detector output of any 
TV receiver or from the output of a 
CCTV camera. It is important to make 

-DC BIAS VOLTAGE 

TO MONITOR 
10012 

VIDEO SYNC 

15V P -P VIDEO 18V P-P 
IV P-P HEAD 

2 -STAGE VIDEO SYNC SYNC 
DRIVER DRIVER SEP VIDEO 

AMPL UNIT AMPL 

loon 

RECORD LEVEL 
ADJ 

v- DC 

22011 

VIDEO HEAD DC BIAS ADJ 

ANGE= 8 -18MA) 

2K 

Fig. 4 -Block diagram of video record section. 

certain the level falls between 0.7 and 
1 volt pp, otherwise proper video mod- 
ulation cannot be obtained within the 
range of the record -level control. The 
video signal is first amplified by a con- 
ventional two -stage amplifier (Fig. 4). 
The collector output of the second 
stage drives the "video driver unit" and 
also provides a monitoring signal 
which is fed back to the video amplifier 
in the TV set. From the emitter of this 
same stage, a signal of the opposite 
polarity feeds a sync separator, the out- 
put of which drives a separate amplifier 
to furnish the differentiated sync pulses 
to the head. It is important that the 
sync be properly modified to offset the 
poor low- frequency response of the 
low- inductance head coil. 

The video "head driver unit" is 
factory potted and sealed. No schemat- 
ics are shown, nor is there any informa- 
tion about what it is other than that it 
contains a transistor and certain critical 
inductances used to predistort the video 
signal. Its purpose is supposedly to 
maintain constant gain and frequency 
response. My guess is that it shouldn't 
be too hard to duplicate. (Perhaps 
that's the reason no schematic is given.) 
Record level is adjusted by varying a 
100 -ohm pot in series with the dc sup- 
ply feeding this unit. The dc bias needed 
to overcome the hysteresis loop of the 
tape is varied by adjusting a 2,000 -ohm 
pot in series with the bottom end of the 
head coil. 

The VKR 500 has no rewind 
mechanism. To rewind tape, you must 
swap reels and restart the recorder. 
During rewind, the tape does not pass 
the heads or between the capstan and 
pinch roller. (This would double the 
wear on heads and tape.) It rewinds at 
an average rate of about 2,500 feet per 
minute. 

During playback, two changeover 
switches, mounted directly on the print- 
ed circuit board, are switched to the 
proper mode and both heads (audio and 
video) are switched to their appropri- 
ate playback amplifiers. For the time 
being we are concerned only with the 
video portion of the recorded signal. 
(See Fig. 5.) The video from the head 
again passes through one of those "little 
black boxes," and, as before, no sche- 
matic is given. This preamp probably 
contains one or two transistors and the 
necessary critical inductances to equal- 
ize the video response back to normal. 
At the output of this stage, the signal 
divides. No attempt is made to preserve 
the sync portion through the video am- 
plifiers, since sync is amplified sepa- 
rately by a four -stage sync amplifier/ 
clipper circuit. The horizontal -sync 
pulses are preserved much better in the 
recording process than the low -fre- 
quency vertical -sync pulses, and there- 
fore require two stages fewer of ampli- 
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fication. The playback gain control is 
in the emitter circuit of the video out- 
put stage. This adjustment is a "top- 
side" control and can be set for proper 
contrast when monitoring the playback 
signal. The video output and vertical 
and horizontal sync pulses are all mixed, 
clipped and dc- restored in an R -C/ 
diode video -sync mixer. Its output is 
then fed to the first video stage of a TV 
receiver. 

If you want to feed conventional 
CCTV or amateur TV monitors, dis- 
tribution amplifiers or modulators, you 
will have to amplify this output with an 
additional amplifier cathode -follower 
combination to increase it to the stand- 
ard level of 1 volt p p across 72 ohms. 

During the first few playbacks, 
one further adjustment is necessary; 
video head azimuth. This can be con- 
sidered a "focus" control, if you like, 
since it affects the resolution of the 
playback picture. If it is misadjusted 
too far in either direction (causing the 
head gap to be not perfectly perpendic- 
ular to the tape), you will lose all fine 
detail -the picture will appear fuzzy. 
Once set, it will need only occasional 
touching up. 

Recording the sound 
So far I have neglected the audio 

portion, since primary concern is with 
the stranger, more difficult video por- 
tion of the VKR 500. The audio cir- 
cuitry is really rather simple. 

Audio is picked up at the speaker 
terminals of the TV receiver. Record- 
ing level is adjusted by the volume con- 
trol on the receiver. This signal fre- 
quency- modulates a multivibrator cir- 
cuit operating above the audio range. 
The output of the multivibrator is fed 
directly to an output amplifier stage, 
which is connected to a conventional 
audio head. On playback, the head is 
switched to a four -stage amplifier /lim- 
iter circuit, then demodulated and fed 
to a frequency- compensating output 
stage.This signal is then fed back into 
the TV receiver, preferably before the 
volume control, since no volume adjust- 
ment is provided. Since the audio is 
applied to the head on an FM carrier, 
it is not necessary to have a separate 
bias oscillator. 

Modification to the receiver 
Practically all receivers in this 

country use some form of automatic 
frequency control (afc) on the hori- 
zontal oscillator. Since that uses a slow - 
acting dc correction signal specifically 
designed to overcome many manmade 
disturbances, it will not provide satis- 
factory operation with the VKR 500. 
Due to the simple tape transport mech- 
anism, the horizontal sync stability will 
not remain absolutely constant. Tape 
stretch, flutter and line- voltage varia- 
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Fig. 5 -Block diagram of video playback section. 

tions all result in minor changes in tape 
speed and cause the sync to vary, some- 
times faster than the afc circuit can re- 
act. This causes bending and jitter in 
the playback picture. Therefore, to in- 
sure a stable and jitter -free picture, 
you must modify the horizontal circuit 
for a certain amount of "direct" syn- 
chronization. This can generally be 
done by connecting a small capacitor 
(10 to 50 pf) between the plate of the 
sync separator and the grid of the hori- 
zontal oscillator. The value of the ca- 
pacitor must be high enough to elim- 
inate the bending, yet low enough to 
prevent horizontal sync tearing. 

Weak points 
The weak points of the VKR 500 

are basically five: no rewind mechan- 
ism, critical signal /noise ratio toler- 
ances, inadequate shielding, some nega- 
tive smearing, and response and sync 
stability reduced noticeably at slow 
speed. 

The signal -to -noise tolerances de- 
mand that the record level be held as 
high as possible without causing white 
compression, otherwise the noise level 
increases very rapidly. If a choice has 
to be made, the record level should be 
set so white compression occurs occa- 
sionally. Most viewers tolerate occa- 
sional white compression more than ex- 
cessive snow. 

If the recorder is to be operated 
near high -power radio or TV stations, 
additional shielding will be necessary 
around the head and the video playback 
amplifier. 

Some low- frequency negative 
smear will be noted at all times follow- 
ing large contrasty objects. This is un- 
doubtedly due to the excessive loss of 
low -frequency information and the in- 
ability to compensate for it fully, using 
simple frequency and phase correcting 
amplifiers. 

--o.- COMPOSITE 
VIDEO 

,OUTPUT 

VERT SYNC 

At slower speeds, response and 
sync stability are an increasing prob- 
lem. It's my feeling that the 10- and 
12.5 -ft /sec speeds will find more ac- 
ceptance than 7.5 ft /sec, which will be 
left for less critical applications where 
added recording time is desired at the 
sacrifice of quality. 

Conclusions 
Life of the head and tape, al- 

though not mentioned in the instruction 
manual, can be estimated from what is 
known about other recorders operating 
at the same general speed, such as in- 
strumentation recorders. Depending on 
whether low- friction lubricated tape is 
used, head life should be between 500 
and 1,500 hours. Tape should be good 
for about 500 to 1,000 passes. 

Splices can be made the same as 
on an audio recorder, and when prop- 
erly made will have virutally no effect 
on the picture or the transport mechan- 
ism. At these speeds you're bound to 
have accidents occasionally, so you'd 
better have some splicing tape ready! 

The VKR 500 definitely has limi- 
tations. But considering that this is the 
very first home video tape recorder to 
reach the market for less than $500, 
and when that price is compared with, 
say, $10,000 for an industrial recorder 
or $50,000 for a broadcast recorder, I 
think it has put us much closer to prac- 
tical home video tape recording. Al- 
though perhaps not yet completely 
suited for the average consumer, it cer- 
tainly meets the needs of many techni- 
cal and experimental users. It offers the 
opportunity for unlimited experimenta- 
tion even to the budget- minded lab and 
industrial organization. It furnishes 
amateur TV'ers with a heretofore im- 
possible means of exchanging video sig- 
nals with fellow hams all around the 
world. It offers educational and techni- 
cal institutions a cheap and economical 
research tool. END 
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New Transistor Voltmeter 
Is Stable and Drift-Free 

200,000 -ohm- per -volt sensitivity, 1 -volt range, zero -center 
meter make this unit ideal for measurements on transistor circuitry 

IN MAKING MEASUREMENTS AROUND 

transistor and tunnel diode circuits, I 

found I needed a low- reading, battery - 
operated voltmeter. The battery drain 
must be low, so this indicated a transis- 
tor device. 

In the April 1962 issue of Elec- 
tronic Technology (p. 147), published 
by Illife Co., London, an article by 

K. P. P. Nambiar describes a "Transis- 
tor Differential Amplifier" using high 
degenerative feedback and cross -cou- 
pled positive feedback to get stability 
and low drift. 

HOW IT WORKS 

Resistors R1 and R2, connected 
from the collector to base on each 
transistor, provide high negative feed- 
back, reducing the circuit's depend- 
ence on transistor parameters. Stated 
in another way, this means you can 
insert another type of n -p -n transistor 
without greatly affecting operation. 
Likewise, temperature effects are re- 

duced and overall stability is greatly 
improved over the usual differential 
circuit. 

R3 and R4 are cross -connected be- 

tween collectors and bases of Q1 and 
Q2. To explain the action, consider a 

voltage applied from the test probes 
with, say, positive on the base of Q1 

and negative on the base of Q2. The 
transistors, being connected in an 
emitter -coupled arrangement, re- 

verse phase; thus positive on base 
of Q1 will make Ql's collector go 
negative; likewise, minus at base of 
Q2 makes its collector go plus. Of 
course, the signal is amplified as well 
as reversed in phase. This amplified 
signal portion feeds from Ql's collec- 
tor through R4 to the base of Q2, and, 
being negative, it adds to the nega- 
tive input signal voltage already ap- 
plied to this base. Q2 amplifies this 
already amplified signal, feeding its 
plus -going output to the base of Q1, 
where it is again amplified and feed- 
back to Q2 again occurs. 

This is positive feedback, but part 
values are such that the circuit does 
not oscillate. The positive feedback 
effectively counteracts the shunt neg- 
ative feedback through R1 and R2 as 
far as the signal is concerned, while 
still allowing the negative feedback 
to check drift due to thermal or sup- 
ply- voltage changes. This makes a 

stable, high -gain amplifier. 
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By V. H. LAUGHTER 

All indications were that this cir- 
cuit could be modified for use as a volt- 
meter. Differential amplifiers are usually 
laboratory instruments, using selected 
transistors that cost $35 to $60 a pair. 
I made a few modifications and built a 
meter using a readily available low -cost 
transistor pair. It has proved thorough- 
ly satisfactory in general shop use. 

I used a galvanometer type zero - 
center meter, 50 -0-50 µa. I preferred 
that to a left -hand zero type because it 
is more convenient to use and matches 
the symmetrical arrangement of the cir- 
cuit. The scale that comes with the me- 
ter is not suitable and I had a special one 
made. It reads 1, 2.5, 5, 10, 25 volts. 
This scale cost $3, but I consider it well 
worth the cost as it included calibration 
of each major point under microamp 
load, and machine layout of divisions. 
However, if you have a 100 -µa meter 
on hand, it can be used. In this case, 
bias the meter pointer to center scale 
with the ZERO knob. Likewise you can 
hand -print your scale as desired. It is 
not at all necessary to use the voltage 
ranges I did. Just hold to 200,000 ohms 

per volt. 
The METER knob (R11) is used 

in initial calibration. (The cap over the 
slot in the control shaft is to discourage 
visiting knob twisters.) The ZERO pot 
(R7) is 1,000 ohms. This value works 
out nicely and gives a degree of vernier 
control when in circuit with R5 and R6. 

The complete circuit is shown in 
Fig. 1. R12 through R21 are the multi- 
plier resistors. The moving contacts of 
the switch are wired to the input bind- 
ing posts. Thus we end up with 100,000 
ohms in each leg of the input, or 200,000 
ohms total, for the 1 -volt position. 

Circuit, assembly & calibration 
An examination of the circuit 

shows that the transistors' bases receive 
equal but opposite potentials when the 
voltmeter leads are applied across a 
voltage. Thus the circuit, up to and in- 
cluding the galvanometer type meter, is 
completely symmetrical, and all parts 
are above ground. The phenolic termi- 
nal board is mounted on the rear of 
the meter and held by the meter nuts. 
All fixed resistors and the two TI -492 
transistors are mounted on the board; 
the turret terminals are the tie points. 
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Circuit of the balanced, compensated transistor voltmeter. 
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Zero -center meter eliminates need for interchanging probes or 
switching polarity. Neither input terminal is grounded to case. 

A cutout in the upper right corner al- 
lows space for the battery. A battery 
holder is riveted or screwed to the up- 
per part of the metal case. 

The locations of the multiplier re- 
sistors are shown in the photo. 

An I1 -point switch is installed, 
though only 6 points are used. This 
switch, as well as some other parts, 

C1, C2 -0.25 µf, paper, 100 volts or higher 
C3 -200 pf, 12 volts, electrolytic 
M- 50- 0 -50 -µa zero- center microammeter (see 

text) (Herbach & Rademan, 1204 Arch St., 
Philadelphia, Pa.; catalog No. TM 11K977 
or TM 6597) 

Q1, Q2 -Tl -492 (Texas Instruments) 
R1, R2, R3, R4- 10,000 ohms 
R5, R6 -see text 
R7 -pot, 1,000 ohms 
R8- 47,000 ohms 
R9, R10- 68,000 ohms 
R11 -pot, 5,000 ohms 
R12, R13- 100,000 ohms 
R14, R15- 250,000 ohms (240,000 & 10,000 in 

series) 
R16, R17- 500,000 ohms (470,000 & 30,000 in 

series) 
R18, R19 -1 megohm 
R20, R21 -2.5 megohms (2.2 megohms & 300,- 

000 ohms in series) 
All resistors i/2 watt, at least 10% tolerance. 
R12 through R21 should be 5% or better. 
S -3 -pole, 6- position rotary switch, nonshorting 

contacts (Mallory 1331L or equivalent) 
BATT -9 -volt "transistor radio" battery (Bur- 

gess 2U6 or equivalent) or 8.4 -volt mercury 
battery (Mallory TR146 or equivalent) 

Aluminum case, 7 x 5 x 3 in. (Bud CU -2108A or 
equivalent) 

Phenolic panel, 4% x 3% x 1/16 in. thick 
Binding posts, rubber feet, miscellaneous hard- 

ware 
Calibration batteries and 10,000 -ohm pots (see 

text) 
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Phenolic board, on meter terminals, makes wiring easy. Multi- 
pliers R12 through R20 can be matched, selected S- per -centers. 

came out of the junkbox. The values of 
R5 and R6 are determined later. Values 
of the capacitors are not at all critical. 
They are mounted behind the panel, 
and filter transients and other unwant- 
ed potentials in the circuit under test. 

To adjust and calibrate you will 
need two variable 10,000 -ohm resistors, 
a 5- or 10 -ma meter, a new 1.4 -volt mer- 
cury battery and an extra mercury bat- 
tery of 8.4 volts. Be sure the single 
mercury cell is of the 1.4 -volt type. 

Wire the two I 0,000-ohm pots in as 
R5, R6 and set them for full resistance in 
circuit. You will need to insert the mil - 
liammeter in series with R5, R6 or the 
arm of R7. Set R 1 1 to 5.000 ohms. 

It would be a miracle if your tran- 
sistors matched and had exactly equal 
collector currents. The ZERO adjust, 
R7, compensates around the circuit to 
give a zero -center reading on the me- 
ter even though there may be consider- 
able difference between the final values 
of R5 and R6. My present meter with 
final adjustment and calibration ends 
up with values of 5,100 ohms for R5 
and 8,200 ohms for R6, and METER re- 
sistor R 11 set to 3,000 ohms. The 5,100 
and the 8,200 are fixed values that most 
nearly matched, and replaced the 10,- 
000 -ohm variables. The total drain in 
the arm of R7 measured 2.25 ma; in 
R6, 700 µa, and in R5, 1.8 ma. 

If at first the 5- or 10 -ma meter 
shows abnormal drain in the arm of R7, 
check the wiring and look for shorts. 

For calibration and adjustment, 
juggle variable resistors R5 and R6 while 
taking readings (on the proper scales) 
of the 8.4- and 1.4 -volt mercury bat- 
teries, reversing probes to get right and 
left deflection. 

With the ZERO control all the way 
to the right, the meter pointer should 
be at about right full scale, and full left 
on full counterclockwise setting. If the 
meter does not indicate right on right 
movement of the ZERO control, reverse 
the meter leads. Keep adjusting R5, R6 
and R 1 I until you get proper calibra- 
tion with lowest possible total drain, 
consistent with the swing of the meter 
pointer full scale right and left. 

The drift is about equal to that of 
the average vtvm. As with most transis- 
tor devices, it seems to improve with 
age. Average linearity is about one -half 
division off between right and left 
scales. You can improve the overall ac- 
curacy by using precision resistors. 
Should you be lucky enough to have 
access to a large number of TI -492 
transistors. you can match pairs by us- 
ing the method shown in the May 1963 
RADIO -ELECTRONICS, page 32- "Check 
Transistors with Your Scope," by Dan- 
iel P. Smith. END 
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COVER STORY 

What Is Electronic Music? 
How is it composed and produced? What will be its 
role in the world of music (and that of electronics) ? 

JUST NOW THERE IS A TERRIFIC EXPLO- 

sion of interest in electronic music - 
more and more people are pricking up 
their ears to electronic music as ways to 
produce it improve. 

Preserving sound waves in record- 
ings is by now an old trick -and it has 
been immensely useful to musicians. But 
now there are ways to create sounds 
electronically, directly, according to pre- 
determined specifications. Some instru- 
ments that do this are designed only to 
imitate conventional (mechanical) mu- 
sical instruments. Others try to improve 
on them; still others generate entirely 
new and unique sounds -like the There - 
min. But all these instruments still have 
one thing in common: they all need per- 
formers -often more skillful than per- 
formers on conventional instruments. 

By JAMES SEAWRIGHT 

An even more exciting prospect for 
composers is synthesizing all parts of a 
composition directly, without perform- 
ance, putting it directly onto a record- 
ing medium. Perhaps the first successful 
effort at this was made in Russia by 
Sholpo in the 1930's. He synthesized a 
motion -picture sound track by drawing 
the optical modulation patterns by hand 
and photographing them onto film. 

Tape recording gave tremendous 
impetus to electronic music, because in- 
dividual recorded sounds could be so 

Our cover shows Mr. Seawright at the 
RCA Sound Synthesizer, with which, as 
explained in the article, many of the 
musical effects described here can be 
produced directly. 

Vladimir Ussachevsky, Chairman of the Committee of Direction of the Columbia-Prince- 
ton Electronic Music Center, in the older studio of the Center, which still contains some 
of the original equipment with which he and Otto Luening began to work in 1952. To 
Ussachevsky's right are tape recorders, electronic switches, and sine- and square -wave 
oscillators. To his left are mixing, patching and filtering facilities and other tape recorders 
and oscillators. 
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easily edited, mixed, reversed, slowed or 
speeded. Pierre Schaeffer and Pierre 
Henry in Paris began to work just this 
way in 1948, with tapes of every kind of 
sound -musical instruments, speech, 
even street noises. Shuffling these creat- 
ed an amazing variety of new sounds, 
which they treated as discrete units, like 
the musical notes of an ordinary compo- 
sition, and assembled into compositions 
they called Musique Concrète. 

Some composers and engineers in 
Germany believed that the methods of 
Schaeffer and Henry depended too much 
on chance. These composers began to 
deal with directly generated signals, sub- 
stituting them for recorded natural 
sounds. 

In the USA, Vladimir Ussachevsky 
had been experimenting with both re- 
corded sounds and electronic signals 
since late 1951. He was joined by Otto 
Luening in 1952, and their work led to 
the establishment in 1959 of the Colum- 
bia- Princeton Electronic Music Center, 
with a grant from the Rockefeller Foun- 
dation. A large number of composers 
are now working in dozens of studios all 
over the world, and a considerable body 
of electronic music is being performed. 

Considering just the mechanics, 
what is "composition "? Until recently, it 
has always meant specifying the charac- 
teristics of a sound in terms a performer 
could execute -and this usually means 
telling him to do a certain thing with his 
instrument. This is not the same as speci- 
fying the sound. As a result, perform- 
ances of a composition vary from 
performer to performer. There is no 
practical way to specify every chracter- 
istic of every sound a player must make. 
Furthermore, the sounds of his instru- 
ment are not all fully under his control. 

But the electronic composer can 
and must make all these specifications. 
His music is completely under his con- 
trol. So that we can see what he is up 
against -how this is a golden opportun- 
ity and a crushing burden at the same 
time -let's look at some of the basic 
quantities he has to deal with, and what 
he calls them. 

Music can be defined as a syste- 
matic organization of individual sounds 
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in time. The physical characteristics of a 
single musical sound are its frequencies, 
their intensities and duration, and their 
rates of change. Pitch is the word we use 
to name the psychological sensation of 
frequency. (A system of discrete pitches 
is a scale -but electronic music can use 
all audible pitches.) Timbre is sound 
color -or, to the physicist, spectral dis- 
tribution of components, or waveform. 
Loudness is perceived intensity of sound. 

There are also periodic and aperi- 
odic changes to be considered: vibrato, 
a recurrent pitch change; tremolo, a re- 
current loudness change; portamento or 
glissando, one -time pitch changes that 
may cover wide ranges of frequency. 
And there are timbre variations like those 
produced by the "wow -wow" mute on 
jazz trumpets and trombones. 

Most of these changes are under 
the player's control. But some are built 
right into the instrument, a part of its 
design, and they are what help us iden- 
tify it as a violin or clarinet, pipe organ 
or tambourine. Much early electronic 
music lacked these clues, and simultane- 
ously most of the interest that conven- 
tional instruments have, so it sounded 
intolerably dull and artificial. Its pitch 
and timbre were too regular and me- 
chanical. 

For in electronic music, everything 
is variable and must be specified -even 
noises. A good example is the "chiff" of 
a pipe organ -the initial transient made 
by the inrush of air into the pipe. Its 
lack on electronic organs made them 
easily distinguishable from pipe organs, 
until designers developed circuits to syn- 
thesize the chiff. 

A few more terms: steady -state re- 
fers to all the characteristics of a sound 
including periodic variations like trem- 
olo or vibrato if they're there -that 
exist from some moment after it starts 
to some moment before it ends. Attack 
includes characteristics of the beginning 
of a sound; decay, the end. These are 
envelope changes. Crescendo and dimin- 
uendo (or decrescendo) are "getting 
louder" and "getting softer" -which 
may extend over several sounds. They 
are superimposed on attack and decay 
loudness changes. 

Now how are sounds produced 
electronically? What instruments are 
used? 

Sounds which are electronic trans- 
formations of natural sounds, as in the 
Musique Concrète of Schaeffer and 
Henry, are highly complex varying 
events on which variations have been 
superimposed, or whose rate of existing 
variations has been changed. This meth- 
od makes available a tremendous vari- 
ety of effects, but the composer is stuck 
with his raw material -he must accept 
all of the characteristics of the original 
sound. 

Direct electronic synthesis lets the 
composer control each characteristic of 

JUNE, 1965 

Partial view of the newest of the three studios of the Columbia -Princeton Electronic Music 
Center. In the center is a 10- channel mixing panel with 10 line inputs switchable to any 
one of four outputs. A total of 10 playback channels is available from 5 Ampex tape 
transports. On the right of the mixing panel is a remote starting device for 4 tape re- 
corders. Among the unique devices shown on the right center panel is an elaborate 4- 
channel pushbutton selector that makes it possible to hear a signal at any one of 25 points 
in the mixing system on one or more of the four loudspeakers. Thus a signal may be heard 
progressively through many stages of transformation by merely selecting the appropriate 
button. Also shown are two Krohn -Hite variable band -pass filters, (top instrument in each 
of the two center racks) a remote control for an EMT 140 reverberation unit, a panel 
controlling variable speed drive for tape recorders, some of the sine and square wave 
oscillators, and a patch panel. 

each sound, including any variations he 
may care to introduce. Let's spend the 
rest of our space on music produced 
by that kind of process. 

There are two approaches: additive 
synthesis and subtractive synthesis. In 
the first, sine waves of desired frequen- 
cies and intensities are mixed with wide - 
band or band -limited noise (if noise is 
wanted). Unlimited control of spectral 
distribution is possible, so any steady - 
state pitch- and -timbre combination may 
be built up. In subtractive synthesis, a 
single sawtooth wave of a frequency 
equal to the lowest- frequency compo- 
nent desired is passed through filters to 
accentuate or suppress harmonics at 
will. Because all the frequencies in a 
sawtooth wave are harmonically related, 
this method is limited to making har- 
monically structural sounds. But a com- 
bination of the two methods is often 
used, adding non -harmonic components 
to harmonic ones. Having enough oscil- 
lators to synthesize anything additively 
would be expensive, but the subtractive 
method simplifies the synthesis of the 
basic harmonic structure. 

Other waveforms than sawtooth 
can be used in subtractive synthesis. 
Square and triangular waves, for exam- 
ple, lack all the even- numbered harmon- 
ics. A sine or complex -wave carrier may 

be modulated by another sine or com- 
plex wave with a balanced modulator. 
The result is an output containing sum 
and difference sidebands, and they can 
also be filtered in a subtractive -synthesis 
process. 

A tone shifter, which is essentially 
a single -sideband generator for audio 
frequencies, has been developed by L. 
Heck of the Südwestfunk, Baden Baden, 
Germany. It allows a composer to trans- 
pose each component of an input wave- 
form the same number of cycles up or 
down. (The number of cycles can be 
varied.) Note that here harmonics are 
not transposed proportionally, but by a 
constant numerical value. The trans- 
posed upper harmonics are no longer 
strictly harmonics (they are no longer 
harmonically related to the fundamen- 
tal), and the tone sounds decidedly dif- 
ferent. As you might expect, shifted 
tone structures with their new timbres 
are tremendously interesting to compos- 
ers. 

You can begin to see some of the 
immense practical problems an elec- 
tronic composer has. So far we have 
been talking only about steady -state 
pitch and timbre combinations. If a 
composer needs a complex system of 
generators and filters for his music, he 
must make a forbidding number of ad- 
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justments to produce pitches in a musi- 
cal scale or graduated and systematic 
changes of timbre. This obstacle has 
brought about much investigation of 
control methods. 

Voltage control of oscillators and 
filters shows much promise if tracking 
errors can be reduced. Voltage control 
could be done through a keyboard, as on 
an organ, where a composer wants real 
time control over a large body of equip- 
ment. (Real time is a computer phrase 
which in electronic composition means 
that the music is composed in time with 
the composer's ideas, so to speak, so that 
his hearing the music he creates influ- 
ences the composition.) But this is an in- 
strumental approach -performing skills 
are required. Programming methods are 
the ultimate form of control, and much 
depends on how easily changes can be 
introduced into the program. 

One major topic we haven't 
touched on yet is how steady -state pitch - 
timbre sounds are converted into dis- 
crete musical "notes ". Gating and mod- 
ulation techniques are often used. At one 
time, tape editing was used -bits of 
tape recorded with desired waveforms 
were spliced together, sometimes with 
bits of blank tape or leader between, to 
produce rapid bursts of sound when 
played back. A long diagonal splice 
would make a smooth transition be- 
tween sounds. But these methods 
are often cumbersome -it is much nicer 
to be able to program these envelope 
changes at the same time as pitch and 
timbre are specified. 

The electronic techniques used to 

do this are basically simple. Control sig- 
nals to voltage -controlled oscillators 
produce vibrato and periodic timbre 
variations. Tremolo and envelope 
changes, as well as large volume changes, 
are usually made with variable -gain 
amplifiers. Some interesting results have 
come from gating a tone with a single, 
slow shaped pulse whose amplitude 
changes conform to the envelope 
changes desired in the tone. 

Photoconductive cadmium sulfide 
and cadmimum selenide cells have been 
used as resistive elements in variable 
attenuators. Modulation patterns can 
then be drawn on a transparent substrate 
which is then moved between the cell 
and a light source. 

All this need not be as laborious as 
it sounds. The effort decreases with in- 
creasing flexibility in the programming 
capabilities of the composer's equip- 
ment. Composer Milton Babbitt has 
produced compositions on the RCA 
Sound Synthesizer with hardly any tape 
editing except for splicing together suc- 
cessive recordings which had been pro- 
grammed on two 40- channel paper 
charts. Programmed information was 
read by the Synthesizer at a maximum 
rate of 32 samples per second, and 
characteristics of sound were developed 
basically by subtractive synthesis. 

But in the average studio, mixing, 
copying, editing are still necessary. Top 
audio quality is essential, for errors and 
distortions multiply through many gen- 
erations of rerecording. Tape speed 
must be continuously variable (usually 
by varying the frequency of the ac power 

to the capstan motor). Most other re- 
cording techniques are just like those of 
any broadcast or recording installation, 
except that four or more simultaneous 
recorded channels are commonplace. 

What of the future? The most en- 
ticing development -which may very 
well make present techniques obsolete - 
uses a high -speed digital computer to 
produce musical sounds and music di- 
rectly. This method, pioneered by J. F. 
Pierce, M. V. Mathews and others of 
Bell Labs, consists of specifying mathe- 
matically the characteristics of desired 
waveforms, and, by suitable program- 
ming, rapidly calculating a result that is 
a digital approximation of the actual 
waveform. Digital -to- analog conversion 
filters out the sampling noise and pro- 
duces a recording which can then be 
played as music. Real -time inefficiency 
and high computer time costs are draw- 
backs now, but they will be overcome. 
Then this most elegant of all approaches 
to electronic music bring a widening of 
musical horizons as great as that brought 
by electronic music itself. END 
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Modifying The Knight C -100 CB Transceiver 
By W. G. ESLICK 

If you want more modulation - 
which means a clearer signal and more 
range -follow these suggestions. 

In the TRANSMIT position, the 
speaker is used as a mike and is coupled 
through C8 to the base of the first audio 
transistor, which is a terrific mismatch. 
Installing a common transistor-to- speak- 
er transformer (salvaged from a junked 
portable) backward will give more mod- 
ulation. Solder it to the speaker frame so 
it mounts between the speaker and the 
end of the case. 

The diagram shows the switch as it 
is on my units. Others may be different. 
Anyway, on the diagram there is a 
(printed- circuit) jumper connected as 
shown. Cut this in two with a razor blade 
or sharp knife. Now rewire the circuit as 
shown in the modified schematic. 

The change is very simple and the 
results are well worth the effort. END 
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Now-A 117 -Volt Transistor Radio 

IN THE FEBRUARY "NEW SEMICONDUC- 
tors and Tubes" department, we in- 
troduced a new line of RCA transistors 
-three small -signal p -n -p germanium 
types and an n -p -n silicon power type - 
designed as a complement for an ac-dc 
table radio to be operated directly off 
the power line. Also included in the fam- 
ily is a silicon rectifier. 

This month, we present the circuit 
of such a set, taken from RCA applica- 
tion note 10E -313 9 -64, revision 1, 
available from RCA Electronic Compo- 
nents & Devices, Harrison, N. J. 

The circuit (Fig. 1) is relatively 
conventional up to the audio driver 
stage. The driver (Q3) is a high -gain 
germanium type, direct -coupled to an 
n -p -n silicon power transistor (Q4) as 
the audio output stage. The power tran- 
sistor receives nearly the full peak recti- 
fied line voltage -about 160 volts minus 
about 20% drop through R14, the rec- 
tifier, T5's primary and R15. The driver 
is a common -emitter stage. Its collector 
gets a negative voltage through R13, the 
collector load, and the base -emitter junc- 
tion of Q4 via chassis ground; the emit- 
ter is returned to the positive side of 
the supply via R12, a bias -stabilizing re- 
sistor, and R16, a dropping resistor for 
the driver and the earlier stages. Bias for 
the driver is taken through R 1 1 from the 
output stage emitter resistor R15: R10 
establishes a minimum bias current 
through R11. 

The fact that the bias supply point 
for Q3 is the emitter of Q4 and not 
ground (the most negative point) es- 
tablishes a dc negative feedback loop 
which stabilizes the operating points of 
both transistors. (There is no ac feed- 
back, because of bypass capacitors C17 
and C18.) 
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Half the output transformer wind- 
ing is used as a normal output trans- 
former to feed the speaker. The other 
half develops a voltage, at the end op- 
posite the center tap, equal to the in- 
stantaneous peak collector voltage but 
opposite in polarity (phase). Normally, 
because the entire transformer winding 
is at a much higher positive potential 
than the emitter of Q4, the silicon diode 
(the same type as the rectifier) is re- 
verse- biased and does not conduct. 
When a sudden high -amplitude transient 
( due to "hash" or lightning interfer- 
ence) passes through Q4, the diode 
breaks down momentarily, putting R15 
and C18 across the lower half of the 
transformer winding. This damps the 
pulse before it has a chance to generate 
an inductive kick that might damage 
Q4. 

C20 is the usual "tone control" ca- 
pacitor, added to reduce hiss and har- 
monic distortion. 

A different circuit that uses the 
same two audio transistors is the 1 -watt 
phono amplifier shown in Fig. 2. There, 
Q l is connected as an emitter -follower 
(common -collector) driver for Q2, the 
silicon output transistor. In this circuit 
there is no overall dc feedback: the emit- 
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ter follower's high inherent feedback 
stabilizes the circuit enough. 

Experimenters: 
Data are given in the RCA appli- 

cation note for rf, oscillator and i.f. 
transformers TI through T4 (Fig. 1), 
but they are for factories or prototype 
model shops with commercial coilwind- 
ing machines. The exception is Ti, the 
antenna transformer, which is 150 
turns wound 6 inches long on a 3/8 -inch 
diameter ferrite rod. It should tune to 
535 kc with 135 pf. The secondary (Q1 
base) winding is 10 turns. Wire size is 
not given, but No. 30 to 34 should do 
nicely. You may be able to find suitable 
i.f. transformers and an oscillator coil 
from among the stock items made by 
J. W. Miller, Stancor, Merit or Lafay- 
ette. 

A recent Allied Semiconductor Di- 
rectory gives the prices of Q1, Q2 and 
Q3 as around 40 cents each: Q4 is $1.20 
and the rectifier is 35 cents. 

Radio sets of this general design 
can be expected to appear on the mar- 
ket very soon. Prices will be extremely 
low -one manufacturer expects to sell 
his set for about $6 -and the radios are 
not intended to be serviced. END 
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Professional Printed Circuits 
Without Photography 

By ELMER C. CARLSON 

One drawback to using ordinary tape or hand -drawn resist for 
making printed circuits is the ragged pattern you get when the 
etching is finished. Acid seeps under the edges of the resist 
material and eats into the edges of the copper because the 
resist material often doesn't adhere tightly enough. 

.=1., 

Using ready -made press -on resist patterns like the Etch - 

tronics type above (from Prestype, 136 W. 21 St., New 

York 11, N.Y.) and Vectoresist (Vector Electronic Co., 1100 
Flower St., Glendale, Calif.) will give you much neater printed 
(etched) circuits, and usually in less time, too. These pattern 
sheets are handled by art and drafting supply stores. For the 

name of a dealer in your area, write to the manufacturers. 

The only preparation the copper laminate needs is a clean- 
ing with soap, water and fine (No. 000) steel wool. Tools needed 
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to lay out the resist pattern are few -a razor blade, a pair of 
small sharp scissors, an icecream stick as a burnishing tool 
(or a ballpoint pen) and a pencil. While scissors and razor 
blade are not a necessity, small snipped -out sections are easier 
to handle than a whole 12 -by -16 -inch sheet. 

With one -sided copper laminate it is customary to mount 
the components on the plain side of the board. This requires 
the circuit to be laid out "upside down ". Components with 
several connections, such as controls, transformers and 
transistors, must be laid out as viewed from the bottom. Mount- 
ing holes of symmetrical components can be marked right on 
the copper side with a pencil. Other components may require 
quite exact measurement if they are to fit the drilled mounting 
holes properly. 
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Once the basic parts layout is made (it can be done on a 
scrap of paper first), it's simple to apply the appropriate resist 
patterns by pressing them in place after they have been po- 
sitioned. Even parts numbers, test points or other permanent 
identification can be added from other dry- transfer sheets, as 
were "T2" and the " -{-" sign. 

After all resist patterns are in place, burnish them again 
to insure positive, acid -proof contact with the copper laminate. 
A piece of the specially treated red protective paper must be 
used between burnisher and pattern to prevent the resist pat- 
terns from being lifted from the copper surface. 

After all portions of the resist pattern have been bur- 
nished, follow the normal etching procedure. 

An etchant, like ferric chloride, is put into a nonmetallic 
tray (those used for photo processing are suitable) and the 
copper laminate is submerged in the solution. Frequent agita- 
tion and a temperature of 90° to 120 °F will make the etching 
more uniform and speed it up. 

JUNE, 1965 

When etching is complete, the laminate is wasned and 
rinsed to remove all traces of the etching chemicals. It is wise 
to let running water flow over the board for a few minutes. 

Additional cleaning with soap, water and fine steel wool 
will remove the resist from the unetched copper underneath. 
Inspect the board to be sure that no thin copper bridges are 
left between close adjacent conductors. 

The board is now ready for drilling and for mounting the 
components. End 
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Build a Solid State 
Muscle Stimulator 

Single- transistor 

pulse generator does 

wonders for stiff, 

sore or long - 

unused muscles 

By SAM BRESKEND 

IT ALL STARTED DURING A TWO-WEEK 

stay in a hospital. The diagnosis: "disc 
syndrome." The treatment and therapy 
were probably no different from that re- 
ceived by hundreds of other people in 
hospitals for that affliction. (The place 
was just full of disc syndromes.) 

What made my stay so fascinating 
was a piece of electronics used to exer- 
cise the muscles of the lower back. Im- 
agine- effortless exercise! Just relax 
and let the electronic gadget do it all! 
With each successive treatment the old 
spine became more nearly normal. This 
machine had aroused my curiosity so 
much that I actually looked forward to 
the next treatment. 

One by one, I asked doctors and 
nurses questions about this unit, and 
they in turn, one by one, began treating 
me as though 1 were some sort of a nut. 
I sent a note to the manufacturer. A 
prompt reply informed me that home 
units sold for no less than $1 49.50 and 
that some of the deluxe models, incor- 
porating diathermy and ultrasonics, cost 
upward of $1,500. 

All was not lost. however. In list- 
ing the various virtues of their particu- 
lar equipment, manufacturers intimat- 
ed that these units were proprietary 
items. A list of patent numbers con- 
firmed their claims to these circuits. Im- 
mediately, 1 compiled a list of the num- 
bers and sent it to the United States 
Patent Office, with 25 cents for each 
patent I wanted. (This sort of skuldug- 
gery is practiced every day by indus- 
try. It is probably the simplest method a 
manufacturer has to determine just what 
is new and interesting in his competi- 
tors' future lines. These documents are 
a storehouse of information and are 
worth every penny of their cost.) 

All the patents had one thing in 
common. The circuits devoted to mus- 
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cle- stimulating all used blocking oscilla- 
tors to generate the output puke. But 
nowhere in the disclosures were any fig- 
ures given for frequency, pulse width or 
output amplitude. Without knowing any 
of these, an experimenter would prob- 

ably get all shaken up before optimizing 
the circuit. I was discouraged. 

Some time later, discussing this 
miracle -worker with friends, I learned 
that one of them had purchased a unit 
sold as a muscle toner. I borrowed it im- 

Thr complete Stin( datur n ith its sink-drain electrodes in the foreground. 
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mediately, and found: 
1. Raw ac on the oscillator plate 
2. Width of output pulse, 1 millisec- 

ond 
3. A double pulse every %0 second 
4. Pulse output amplitude 300 volts 

(into open circuit) 
5. internal impedance approximately 

2,000 ohms 
6. A 6- second on -off time, controlled 

by a small clock motor. 
With such factual data on a com- 

mercial unit at hand, I felt a new surge 
of interest. Any unit I built, I decided, 
should be portable and transistorized. 
But I couldn't find any articles describ- 
ing blocking oscillators that produce a 

1 -msec pulse. Another deterrent was the 
lack of pulse transformers for a circuit of 
this type. Transformers at electronic 
jobbers are all in the microsecond range. 

I decided I would have to start 
from scratch. I knew what I was try- 
ing for, so I set about figuring out how 
to get there. I wanted to use a 6 -volt 
supply -four inexpensive D -size flash- 
light cells. 

The transistor had to switch the en- 
tire current in the primary of the trans- 
former. That came to 2.34 peak am- 
peres. The 2N301 -A (or 2N2870) fits 
this specification very well with its 3- 
amp maximum collector rating. Actu- 
ally, the maximum duty cycle, or on 

Report on the Muscle Stimulator 

I am the editorial staff's most ac- 

cident -prone man -about -the -house so 
RADIO -ELECTRONICS' managing edi- 
tor assumed I would be the logical one 
to test the muscle stimulator. He was 
so right! 

The electrical performance was 

close to the author's specifications. 
The speed range is variable from 12 

pulses per minute to around 60 per 
second. Maximum pulse amplitude 
was around 146 volts with the elec- 
trodes 8 inches apart on the lower calf. 

Each pulse causes muscles in the 
vicinity of the electrodes to contract 
momentarily. It appears that it is this 
rhythmic contraction that brings relief 
to sore muscles. The intensity of the 
contraction depends on the amplitude 
and frequency of the pulses. Both can 
be adjusted by the patient. Muscle 
contractions are plainly visible before 
the intensity reaches an uncomforta- 
ble level. 

The stimulator was first used in 
an effort to ease the pain of a "trick 
knee ". Results were questionable - 
possibly because of the small area in 
which the pain was localized. My next 
mishap resulted in a sprained muscle 
in the lower back that prevented me 
from sitting or standing more than 
about an hour at a time. I believe that 
frequent use of the stimulator helped 
to relieve the stiffness and ease the 
pain. -Robert F. Scott 

JUNE, 1965 

Bottom view shows most components. 4,000 -µf capacitor fits in space over batteries. 

time, of the transistor is only 6 %, so it 
is being used well within its maximum 
current rating. 

Pulse width would be determined 
mainly by the inductance of the trans- 
former. The feedback capacitor (C1) 
would have to be large, to insure that 
it would not narrow the pulse. The turns 
ratio of primary to secondary should 
be equal to the ratio of supply voltage 
to output voltage desired -in this case, 

C1 -500 At 6 volts, electrolytic 
C2 -4,000 µf, 12 volts, electrolytic 
D -1N648 (G -E), 1N2070 (or 10D4- Int'I. Rect.) 

or other 400 -piv silicon rectifier 
J1, J2- banana or pin jacks 
NE -NE -2 neon lamp 
Q- 2N301 -A (RCA, Delco) or 2N2870/2N301 -A 

(RCA) 
R1 -pot, 25,000 ohms, linear 

ON-OFF 

o- ev. 
6V 
BATT 

-F 

C2 
4000µf 
12V 

6 to 150, or 1 to 25. 
The best transformer turned out to 

be a small 1.2 -amp filament transform- 
er. Output pulse width and amplitude 
when loaded with the required 2,000 - 
ohm resistor vere 0.3 msec and 125 
volts. 

Some further experimenting with a 
different transistor proved interesting. 
When a 2N1100 transistor was inserted 
into the circuit, the pulse width in- 

R2 -82 ohms, 1/2 watt, 10% 
R3 -pot, 50,000 ohms, linear 
R4- 47,000 ohms, '/2 watt, 10% 
S -spst switch 
T- filament transformer: 6.3 volts, 1.2 amps, 

center -tapped (Stancor P -6134) 
Battery -four size -D flashlight cells or equiva- 

lent 
Case and hardware 

Cl 6.3V 
500µf CT 
6V RED 1.2A T 

YEL 

RED 

FREQUENCY 
D 

RI 25K 

R3 
50K 

47K 

NE 

NE-2 

INTENSITY 

SEE TEXT a PARTS LIST 

2N30I -A OR 2N2870/2N301-A 

Circuit of the Muscle Stimulator. With method of mounting shown in photographs, col- 
lector of transistor is electrically connected to the cabinet. This is harmless, but be sure 
that no other components are connected to the cabinet. Or, mount transistor with insulat- 
ing mounting kit (mica insulator and extruded fiber washers). 

O JI 

OUTPUT 

3J2 
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creased by 0.1 msec because of the low- 
er saturation resistance of the 2N1100. 
If that caused so marked an effect, why 
shouldn't the same be true of the inter- 
nal impedance of the power supply? 
With this in mind, I connected a 4,000- 
µf capacitor across the power supply. 
The pulse width was now 0.5 msec and 
the output amplitude had risen to a full 
150 volts. 

I put the 2N301 -A back to opti- 
mize the only remaining component 
that could possibly affect pulse width 
-the coupling capacitor. I had previ- 
ously decided hastily that 100 µf would 
be sufficient to have a negligible effect 
on pulse width. I was way off. When 
I shunted a 4,000 -µf capacitor across 
this coupling capacitor, the pulse width 
increased by a factor of at least 6. I 

had completely neglected the fact that 
the input resistance of the 2N301 -A is 
only about 20 ohms! 

My final choice was a 500 -µf ca- 
pacitor. The design was now complete. 

Two potentiometers mounted on 
the front panel control frequency and 
amplitude. Frequency is variable from 
1/4 pulse per second to 60 pps. Ampli- 
tude can be varied from a point where 
no sensation is felt up to the point that 
causes involuntary movement of excit- 
ed muscles. The diode across half the 
primary of the transformer limits the 
back swing of the pulse after the transis- 
tor has stopped conducting. Otherwise, 
the sharp spike could burn out the 
transistor. 

The 6- second on-off feature was 
not incorporated in this model because 
of the added cost. You can turn down 
the amplitude control to suit your 
convenience -that does the same thing. 
The double -pulse feature of the com- 
mercial unit was not considered neces- 
sary for proper operation. 

To use the stimulator, attach the 
disc probes (I used sink strainers) di- 
rectly to the different parts of the body 
with wet sponges. The best method of 

determining just what the unit is capa- 
ble of doing and what can be expected 
is to place the probes, with the sponges, 
under one forearm, and gradually in- 
crease both frequency and amplitude 
with the other hand. 

Don't use this unit carelessly or in- 
discriminately. It is possible to pull ten- 
dons loose from their moorings or 
damage muscles from overfatigue. The 
stimulator should be used with discre- 
tion, preferably under a doctor's guid- 
ance. A safe rule to follow when using 
this instrument is to adjust the intensity 
control only up to a point that causes 
no discomfort. 

The whole idea reminds me of the 
penny arcade with its shocking machine. 
This machine had two big brass handles 
with a voltage between them. The volt- 
age on the handles (and across the con- 
testant) increased as he brought them 
together. If he could make it all the 
way, a gong would strike to announce 
his triumph! END 

THYRATRON 
ANY GOOD ELECTRONICS MAN KNOWS 

that a thyratron acts like a switch. 
When the dc grid voltage is varied, the 
tube, at a certain critical point, passes 
suddenly from full to zero conduction. 
However, in this common motor con- 
trol circuit, varying the dc grid voltage 
causes the thyratron conduction to 
change gradually, allowing motor speed 
to be adjusted smoothly from zero to 
full speed. A Black Box in series with 
the grid- cathode circuit contains the se- 
cret. The thyratron is a standard type. 
Sounds like a puzzle? 

The Black Box contains a simple 
phase- shifter circuit (Fig. 1). This cir- 
cuit consists of a center -tapped trans- 
former, a resistor and a capacitor. The 
values of the resistor and capacitor are 
such that the output of the Black Box is 

ac that lags the anode (plate) supply for 
the tube by 90° (Fig. 2). As the dc grid 
voltage is changed, this ac grid signal is 

WITH BLACK BOX 
!ANODE SUPPLY 

AC OUTPUT 
FROM 

/BLACK BOX 

190° 

GRID 
CRITICAL 

;VOLTAGE 

Fig. 2 -Grid voltage, which reaches grid 
via "box ", lags anode voltage by 90 °. 

shifted "up" or "down" with respect to 
the critical grid voltage for the tube. (The 
dc grid voltage acts as the axis for the ac 
grid signal.) 

When the ac voltage is moved up 
by a positive -to -grid dc voltage, it cross- 
es the critical grid -voltage line sooner. 
(Fig. 3 -a.) The thyratron is allowed to 
fire (conduct) earlier on each half cycle, 
and the average voltage applied to the 

Fig. 1- Secret of con- 
tinuously variable pro- 
portional control is in 
the "black box." 
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LINE 

Fig. 3 -Ac control 
voltage from black 
box "slides up and 
down" with dc. 

motor armature is higher. This causes the 
motor to run fast. As the positive -to -grid 
voltage is reduced, or made negative, 
the ac moves down. Since it now crosses 
the critical grid line later in the half 
cycle, the tube fires over a smaller re- 
maining part of each half cycle (Fig. 
3 -b), voltage to the armature is reduced, 
and the motor slows down. 

Note that the Black Box output 
must be 90° lagging. Try drawing the 
waveforms with any other value and 
you will find that control cannot be had 
over the entire half cycle. This is a com- 
mon industrial control principle, called 
"vertical" phase shift.- Dellroye D. 
Darling 

+DC FROM 
SPEED 
CONTROL 
POT 

CONTIN 
OF HALF CYCLE, 

ANODE SUPPLY 

7 I I._ 

TUBE FI RES HERE 8 
CONTINUES UNTIL END 

;ANODE SUPPLY 

AC FROM 
BLACK BOX 

MOTOR 
RUNS FAST 

AC FROM 
BLACK BOX 

7 - DC FROM 
SPEED 
CONTROL 
POT 

MOTOR 
RUNS SLOW 

TUBE FIRES HERE a CONTINUES 
UNTIL END OF HALF CYCLE 
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Output Circuit Protection 
For Transistor Amplifiers 

How manufacturers try to keep power transistors safe under overloads and output shorts. 
A new RCA circuit for ideal protection 

IF YOU TRY TO DO SOMETHING DRASTIC 

to high -power output tubes in an ampli- 
fier, like shorting the speaker terminals, 
you'll find them quite forgiving. A mo- 
mentary short rarely does any harm, and 
sometimes you can short a tube output 
stage for many minutes or even indefi- 
nitely without trouble. 

An open output can cause spectacu- 
lar -and destructive- flashovers in 
tubes, sockets or output transformers. 
(But a hefty 50- or 100 -ohm resistor 
across the output terminals is all you 
need to eliminate opens as a source of 
trouble.) 

Transistors are more temperamen- 
tal. By now almost everyone who works 
with power transistors has been cau- 
tioned not to short the speaker terminals 
-even for a moment. 

Warnings, though, aren't always 
enough. For some people, a caution 
against is an invitation to (and there are 
always accidents). So sensible amplifier 

By PETER E. SUTHEIM 
Associate Editor 

+ 5óv IN2326 

Fig. 1- Output of Bogen RTI000 is fused. 

Diodes, fuses, transistors, resistors, tiny circuit breakers -all are 
transistors from destroying themselves. 

JUNE, 1965 

used to 

-t- 5P ? /6' 

keep power 

designers have tried all sorts of ways to 
idiot -proof transistor output stages. 

First and most obvious is to fuse 
the stage at some strategic point -say, 
in the power supply line or directly in 
series with the speaker. Fig. 1 shows 
such an approach. It is used by Fisher. 
Eico, Bogen and by manufacturers of 
low- priced package systems. Fast -acting 
fuses are best here, because it is no great 
trick to turn an expensive transistor into 
a useless glob of germanium during a 
fraction of an audio cycle. Fusing is cer- 
tainly the simplest, least expensive ap- 
proach from the manufacturer's stand- 
point, but a bit inconvenient from the 
user's; a momentary short across the 
speaker terinals means the fuse has to be 
replaced. And often a fuse can't blow 
fast enough. 

Some engineers tried thermal cir- 
cuit breakers, used exactly like fuses - 
in the supply line or in series with the 
speakers. Again, the difficulty was that 
breakers often don't act fast enough. 
The transistor became the fuse, saving 
the circuit breaker from overload! 
Sometimes temperature -compensating 
diodes in the output transistor bias net- 
works would blow -but they, too, are 
more expensive than fuses. 

Some relatively quick -draw break- 
ers are being used in the Heath AA -21. 
They do not eliminate all danger from 
shorts, though. 

Electronic methods 
The Lafayette LA -200 uses an in- 

teresting approach that calls for a few 
extra electronic parts, rather than cir- 
cuit breakers. The method is shown in 
Fig. 2. It amounts to an electronic cir- 
cuit "shorter" rather than a "breaker ". 
The audio signal current in each output 
stage flows through the 1 -ohm emitter 
resistor of the bottom transistor of each 
output stage. (Only one channel is 
shown here -both channels share the 
same circuit.) This produces an ac volt- 
age drop proportional to the voice -coil 
current. The voltage is rectified into a 
negative dc voltage, which is applied, 
after filtering, to the base of a p -n -p 
transistor. The emitter of that transistor 
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is grounded through a silicon diode, and 
its collector goes to the power supply 
point for intermediate amplifier stages. 

If one or both of the amplifier's 
output stages are working harder than 
they should (as they would if driven to 
severe overload, or if the speaker lines 
were shorted), the current through the 
1 -ohm resistor is greater than it would 
be during normal operation, and the sig- 
nal drop across it is higher. Hence the 
rectified negative dc is also higher -high 
enough to bias the protective transistor 
into conduction as it overcomes the 
threshold voltage of the diode in its 
emitter. 

As soon as the protective transistor 
conducts, it practically shorts the in- 
termediate- amplifier supply voltage to 
ground. This kills the drive to all later 
stages and rescues the sweating output 
transistors. The time constant built into 
the R -C network between the rectifying 
diodes and the protective transistor 
makes the whole operation cycle on and 
off about twice per second until the 
short or overload is removed. This can 
go on indefinitely, according to the man - 
facturer, without harm to any part of 
the amplifier. 

The system used in the recent KLH 
model Sixteen stereo power amplifier 
seems to work every bit as well as the 
Lafayette approach, and has one over- 
whelming advantage: simplicity. 

In Fig. 3, notice the 0.33 -ohm re- 
sistor in series with the speaker and 
ground. (Again, only one channel is 
shown.) So far, the scheme is the same 
as Lafayette's: the resistor "samples" 

100/25V 

INPUT + 

2N2I48 
DRIVER 

Fig. 2- Lafayette 
LA -200 uses elec- 
tronic "shorter" to 
kill drive to output 
transistors in case 
of shorted or too - 
low load. 

DC SUPPLY TO 
RIGHT B LEFT 

VOLTAGE AMPL 
STAGES 

IK IK 

L50 IOK .1,100 
+-1- 25V +125V 

2SB -56 
CKT'SHORTER ". 

31( 

IOK 100 

N.B.-ALL CAPS INµf 

the signal output current and produces 
a voltage drop. From the "hot" end of 
that resistor there is a negative feedback 
loop back to the emitter of the driver 
stage, through two parallel back -to -back 
silicon diodes. These, like all semicon- 
ductor diodes, have a small threshold 
voltage (usually about 0.7 volt) that 
must be overcome before they can con- 
duct in the forward direction. Until 
then, they are effectively open circuits. 

This means that the loop is just not 
there at all until the ac "sample" is great 
enough to exceed the threshold voltage 
of the diodes. When the amplifier's out- 
put current rises above the expected 
normal maximum, the diodes conduct 

2N2147(4) 
5600 
IN/ 

2200 

.510/1W 
100 

+T25V 

2200 
4.7K 100 

+T25V 
4.70 1 

= F 100/4V 

IN3754(2) 

N.B.-CAPS IN µt 

33011 

100 7.50 
.+T25V 

Fig. 3 -KLH uses diode "safety valve ", 

rent in output circuit exceeds safe level. 
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-Mt 

which remains 

36V 

SPKR 

330/IW 

36V 

nonconducting until signal cur- 

100K 

- loo 

2SB -26(2) 
OUTPUT 
(LEFT CHAN) -35V 

SM-150(2) 

PUSH - 
PULL 
AUDIO 
DRIVE 

+110/25V 

10 

,-+ AUDIO 

1000 OUTPUT 

30V 

220 

10 /I2V 
330 

220 + 
FROM 

10 /I2V I RIGHT 
CHAN 
OUTPUT 

330 

and throw heavy negative feedback 
around the last two stages, removing al- 
most all the audio drive to the output 
transistors, which just sit there and wait 
until the user takes out that strand of 
wire from between the speaker termi- 
nals. 

Some engineers feel that this cir- 
cuit can cause increased distortion at 
high signal levels, as one or both of the 
diodes begin to conduct on peaks. 

One of the simplest, most foolproof 
approaches of all is used by Harman - 
Kardon in some of its recent amplifiers. 
The fuses in the circuit of the A1000T 
are there only in case of direct power 
supply shorts; they are not expected to 
blow with amplifier overloads. The am- 
plifier output stages use silicon transis- 
tors whose ratings are not exceeded 
even when the amplifier is driven to 
overload, with a dead short across the 
output terminals. (In the opinion of 
Robert E. Furst, chief engineer of Har- 
man-Kardon, fuses cannot be made to 
act fast enough to protect power tran- 
sistors reliably.) 

In another approach, Harman - 
Kardon has designed the driver to over- 
load before it can put out enough power 
to push the output transistors into their 
danger zone. 

The light -bulb trick 
A simple and fairly effective 

method used in a Knight (Allied Radio) 
transistor amplifier combines overload 
protection with thermal stabilization. 
The output circuit of the Knight KG- 
870, for example (Fig. 4), is a bal- 
anced, single- ended -push -pull class -B 
"half- bridge" circuit. The usual emitter 
resistors (usually about 0.27 to 0.68 
ohm) have been replaced by selected 6- 
volt tungsten -filament lamps. They have 
a positive temperature coefficient (their 
resistance increases with temperature), 
so that, as current through each output 
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One secret of protection in Schober TR -2: this ordinary wirewound resistor. (See text 
and Fig. 5.) 

transistor increases and the lamp fila- 
ment gets hotter, circuit resistance in- 
creases and tends to oppose the rising 
current. At the same time, increased 
drop across the filament cancels some of 
the base emitter forward bias, helping 
to hold down collector current. This 
amounts to degenerative dc feedback 
and helps keep the output stage stable 
with changes in ambient temperature, 
sustained high signal levels and changes 
in power supply voltage. 

The lamps' thermal characteristic 
protects the output transistors against 
mild overloads. In case of a serious 
overload, the lamps will burn out, just 
like fuses, only faster -in about 70 mil- 
liseconds, which is claimed to be fast 
enough to protect the alloy -junction 
output transistors used in that amplifier. 
(Certain transistor designs, like the 
RCA drift -field 2N2147 and 2N2148, 
are more vulnerable.) 

A particularly straightforward and 
successful approach is used in the Scho- 
ber TR -2, a monophonic 40 -watt tran- 
sistor amplifier designed for reliability 
in electronic organ installations, where 
sudden transistor failure could be highly 
embarrassing. It's diagrammed in Fig. 5. 
A 0.3 -ohm 10 -watt wirewound resistor 
is in series with the speaker. Also in ser- 
ies, in the other speaker lead, is a 0.24 - 
ohm resistor, the pickoff point for a cur- 
rent- feedback loop to the driver transis- 
tor's emitter. These resistances, with the 
0.51 -ohm emitter resistors in the lower 
transistor of each series pair, help to 
hold down the maximum current that 
can flow through the transistors in case 

JUNE, 1965 

of a short across the output with a high 
signal current to the output stage. 

Furthermore, as signal current in- 
creases, so does the negative current 
feedback to the driver, which tends to 
keep the drive (signal) current down to 
safe levels. 

The system is foolproof except 
when the output transistor junctions are 
already near their maximum tempera- 

250/12V 

INPUT 

2N2148 
DRIVER 

I8011 3.3K 

°ol 

250Z 4.7A J27011 25VIt MM 2 2W 

N.B.-CAPS IN of 

tures. Then a slight overload may be 
enough to push them over the brink into 
destruction. 

At least one manufacturer -Eico- 
feels that any truly reliable protection 
would raise the price of transistor am- 
plifiers to a point where they couldn't 
compete with tube amplifiers -or non- 

DRIVE 

2NI541(2) 
1.2K 30V 

t 

1.2K SPKR 

Fig. 4 -Some Knight amplifiers use tung- 
sten lamps for temperature compensation 
and short -protection. 

protected transistor models. A conser- 
vative estimate is that complete protec- 
tion for even a relatively low -power 
stereo amplifier which uses split- power- 
supply output circuitry (like that of the 
KLH or others diagrammed in this arti- 
cle) would raise the retail price by some 
$20. That's a lot of extra money to shell 
out for protection against possibilities 
that just may never occur. 

Why so much? Eico's refusal to go 

OUTPUT 

2N2I47 (4 ) 
27011 
2W 

15011 
IW y50 

÷ 25V 

27011 

IN2326 
2 

.5111 
1W 

100,1 
IW 

15W11 
50 0 t +T25V 

2 

.51n 
IW 

44V 

PRO1EC,v ßESI 

.311 
Mn o 
IOW 

SPKR 

15011 
2W 

T.24T.24.11/1W 

V 

12011 
2W 

VOLTAGE FEWBACK 

-25V REG 

CURRENT FEEDBACK 

44 V 

Fig. 5- Schober TR -2 has combination of resistive protection and current feedback. 
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40022 
OR 2N21481F 
FASTER TURN-OFF 
IS REQUIRED 

Fig. 6- Recently developed RCA current - 
limiting breaker turns off in about 100 µsec. 

3.2 

2.8 

24 

.4 

B 

,A C D 

0 4 8 12 16 20 24 28 32 

VOLTS ACROSS BREAKER (V) 

Fig. 7- Voltage vs. current characteristic 
of RCA breaker -see text for explanation. 

3.2 

2.8 

á 24 2 
2.0 

z 1.6 

ir 
1.2 

U 

O. 20 40 60 80 100 20 140 160 180 200 
MICROSECONDS 

Fig. 8- Limiting and turn -off characteris- 
tics of RCA circuit in Fig. 6. 

along with the protection racket is based 
heavily on a paper by an RCA engineer'. 
This paper points out that the immediate 
cause of all transistor failure in this kind 
of circuit is too much current, whatever 
may have initiated the trouble (shorted 
ouput, high transients, etc.) Then: "De- 
struction of the transistor may occur in 
a few microseconds or less after the fail- 
ure mode is initiated." (Italics ours) 

The writer goes on to say that sim- 
ple circuits can limit the drive signal or 
sense a too -low load impedance, but 
that is not enough. "The ideal protection 
circuit should limit maximum transistor 
current. . . . To be reliable, the circuit 
should react more quickly than the fast- 
est rise time of current expected. Cur- 

48 

rent limiting should begin within a few 
microseconds after a failure mode is ini- 
tiated, and the power supply should be 
disconnected within 100 microseconds 
after limiting occurs." 

No fuse at a price within reason 
can do that. The only answer so far has 
been an ingenious -but comparatively 
costly -"electronic circuit breaker" de- 
scribed in the same paper (see Fig. 6). 
It uses three transistors, one of which 
is a power transistor and requires 
some heat -sinking, a diode, five resistors 
and a capacitor. Its action is ideal, 
though, as shown by the curve in Fig. 7. 

Normally, when total current 
through R1 and Q1 is less than 3 am- 
peres, the circuit behaves like a low re- 
sistance in series with the supply line to 
the output stage. Q1 and Q2 are held in 
saturation by the bias developed across 
R3. Q3 is off because the voltage across 
R4 is not high enough to overcome the 
offset (threshold) voltage of Q3 and the 
1N3754 diode in the base circuit. 

When the current draw from the 
power supply through R1 and Ql 
reaches a predetermined level (about 3 
amps in this case -point B on the 
curve), the resulting voltage drop V 
produces enough voltage across R4 to 
turn on Q3. The drop across R3 then in- 
creases, reducing the bias on Q1 and Q2 

CH. I 

+ PWR 

SUPPLY 
o+ 

CH I 

a 

CH.2 

SPKR 2 

N.B. - 
CB=CKT BREAKER b 

PWR 
SUPPLY I 

PWR 
SUPPLY 2 

+ 

Fig. 9a -In capacitor -coupled speaker cir- 
cuits, with their single -ended power supplies, 
one breaker can do, except that it must limit 
only above the peak current for both chan- 
nels. This means that for safety, all four 
transistors must be rated at twice normal 
peak current, because if overload occurs in 
one channel, breaker will not trigger until 
current through it exceeds that normally 
drawn by two channels operating at maxi- 
mum signal level. b- Popular class -B output 
circuit with split power supply requires 
four breakers. 

so that they start to cut off. As the volt- 
age V increases to the value shown at 
point C in Fig. 7, Q3 becomes saturated 
and Q1 and Q2 are cut off completely. 
When the voltage drop across the 
breaker is between points C and D, the 
breaker acts as a high resistance in se- 
ries between power supply and amplifier. 
All this happens in approximately 100 
microseconds (Fig. 8). 

It will stay that way as long as the 
drop across RI and Q1 remains at point 
C (Fig. 7) or higher. A bleeder must be 
used to keep pulling current through the 
breaker, otherwise it will continually re- 
set itself and destroy the output transis- 
tors anyway. The proper approach is to 
make reset impossible until the power 
supply has been turned off. 

For the most popular output cir- 
cuit, four separate breakers of the kind 
just described are necessary for com- 
plete protection! (Fig. 9.) 

Until transistors become immune 
to maltreatment, engineers will spend 
almost as much time designing protec- 
tive systems as they spend on output cir- 
cuits themselves. We'll keep reporting 
on new circuits and devices. END 

' M. S. Fisher: "Protection of Transistors in Class 
B Audio Output Stages ". IEEE Transactions on 
Broadcast & Television Receivers, Vol. BTR -10, 
No. 3, Nov. 1964. Material used by permission. 

NEUTRON RADIOGRAPHY 
COMPLEMENTS X -RAYS 

A new method of taking televi- 
sion pictures enables scientists to look 
through a lead wall and detect a 
stream of water flowing on the other 
side. The new neutron radiography 
system has been developed by the 
Rauland Corp. (a subsidiary of Zen- 
ith) and Argonne National Labora- 
tory. 

Neutron radiography was intro- 
duced at Argonne about 2 years ago 
by physicist Harold Berger, and has 
become a valuable research tool. It is 
essentially the opposite of X -rays. 
Thermal (slowed -down) neutrons go 
through heavy elements like lead, bis- 
muth and uranium that stop X -rays, 
but are themselves stopped by hydro- 
gen, lithium, boron, and other light 
elements which are quite transparent 
to the X -rays. A combination of neu- 
tron radiography with an image - 
intensifier tube makes this system 
practical for a wide range of uses, in- 
cluding observation of motion. The 
output of the image intensifier is picked 
up by a television camera and dis- 
played on the screen of a closed -cir- 
cuit TV monitor. Previously, the neu- 
trons bombarded a screen, which was 
made radioactive by the impact of the 
neutrons. The radiation pattern on the 
screen was then transferred to a piece 
of photographic film by contact print- 
ing. END 
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Scientists are working to develop 

an efficient semiconductor lamp 

that may one day be used for home 

and street lighting 

By CYRIL HILSUM* 

Two gallium arsenide lamps (rear) and two small semiconductor lasers. In the back- 
ground, a British threepenny piece (slightly larger than a US cent) for size comparison. 

Semiconductors for Illumination? 

LAMPS ARE PROBABLY THE MOST WIDELY 

used electrical devices today. While their 
chief use is illumination, great numbers 
act as indicators or optical sensors in 
control systems. A successful semicon- 
ductor lamp could replace tungsten 
lamps for some of these purposes, and 
might be more effective in such opera- 
tions as high -speed computing. 

The ideal source of light for a lens 
or mirror system is a monochromatic 
point. The tungsten lamp is far from 
that. In fact, it's a most inconvenient 
source. Gas discharge lamps and spark 
sources may meet particular needs, but 
are also deficient on several points, par- 
ticularly ease of operation. 

Semiconductor lamp 
The simplest form of semiconductor 

lamp would convert electric current di- 
rectly into radiation. It would work by 
electroluminescence. At least two effects 
might be used -the Destriau effect and 
the Lossev effect. Destriau found (in 
1936) that light was emitted when he 
applied ac to a capacitor structure which 
*Services Electronics Research Laboratory, Bal- 
dock (England). 

contained zinc sulfide particles embed- 
ded in a dielectric. Lossev produced 
light by applying direct current to a crys- 
tal of silicon carbide. 

Up to a year ago, nearly all work 
in this field was on the Destriau effect. 
This led to the development of electro- 
luminescent panels. Such panels are in- 
efficient, not very bright and have a 
short life. The Destriau effect does not 
seem likely to give us a general -purpose 
lamp. The Lossev effect (discovered in 
1923), is easier to understand and to 
use. 

How junctions make light 
Two processes of electrical conduc- 

tion may occur in a semiconductor. The 
current may be carried by the negatively 
charged electrons. In that case, the semi- 
conductor is n -type. It may be carried 
by the positively charged electron vacan- 
cies, or "holes ". The material is then 
p -type. A crystal may be prepared with 
a sharp gradient of impurity concentra- 
tion, and an abrupt change from p -type 
conductivity to n -type at the p -n junc- 
tion. 

When a negative bias is applied to 
the n- region, electrons flow across the 
junction into the p- region, and "holes" 
in the opposite direction. The injected 
carriers recombine rapidly with the "ma- 
jority carriers" (the ones that carry most 
of the current) and give up their excess 
energy. The recombination energy is 
equal to the energy required to free an 
electron from its parent atom, and is a 
characteristic of the particular semi- 
conductor. It is known as the activation 
energy, or "energy gap ". 

In most semiconductors, electrons 
and holes can recombine only if the car- 
riers interact with the atoms of the crys- 
tal. In these semiconductors, the recom- 
bination energy takes the form of heat. 

But a more direct recombination 
process occurs in some semiconductors. 
The carriers recombine directly with 
each other. Most of the recombination 
energy is then emitted as light. We must 
choose materials in which the recombi- 
nation process is direct to obtain a pro- 
nounced Lossev effect. 

There are several simple ways of 
distinguishing between the two types of 
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GALLIUM ARSENIDE (DIRECT) 

O.9p 

SILICON (INDIRECT) 

1-Op 

WAVELENGTH 

semiconductors. At wavelengths where 
the photon energy corresponds to the 
energy gap, all semiconductors show a 
change in the transmission -wavelength 
curve. In direct -recombination materi- 
als, the change is particularly sharp (Fig. 
1). 

Some materials which are thought 
to recombine directly are listed in the 

SLICED INGOT 

MOLYBDENUM 
CONTACTS 
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Fig. I- Direct re- 
combination ma- 
terials and indirect 
ones are distin- 
guished by the 
sharp knee in the 
light -transmission 
curve as the wave- 
length of the light 
is increased. 

table, together with their energy gaps 
and the wavelength of the radiation they 
might be expected to emit. 

Only materials with an energy gap 
less than 1.5 electron -volts can be pre- 
pared as both p- and n -type. There is 
therefore at present no direct- recombi- 
nation binary compound that would give 
a lamp emitting visible radiation. But we 

can alloy direct -recombination materials 
such as gallium arsenide with indirect - 
reco ination materials of larger energy 
gaps uch as gallium phosphide. In this 
cc ation the direct -recombination 
p ty persists until 50% of the phos- 
p is present, and the energy gap is 
t electron -volts. Our present tech - 
n should, therefore, allow us to 

infrared lamps at wavelengths as 
lo as 7 microns, and visible lamps 
e ing in the red. 

rimental lamps 
Most of the work in making semi - 

c uctor lamps has been concentrated 
allium arsenide, because that is the 

d ct- recombination material with the 
m t advanced technology. A lamp is 

erally made by diffusing zinc into 
avily doped n -type gallium arsenide 
ig. 2). Some lamps are shown in the 

photograph. 
The maximum reported efficiency 

is only 2 %o, and the brightness is not 
high. The mean brightness is about 1 

watt per square centimeter, but, since 
the lamp can respond to very short cur- 
rent pulses, peak brightnesses 100 times 
greater are possible. 

Lamps comparable in performance 
to the gallium arsenide devices have 

Fig. 2 -Steps in making one kind of semiconductor lamp. 
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been made from indium phosphide, gal- 
lium antimonide, indium arsenide and 
indium antimonide. Alloys of gallium 
arsenide with indium arsenide have giv- 
en radiation in the near infrared, at 
wavelengths between 0.9 and 3 microns. 

Progress on lamps emitting visible 
radiation has been less striking. Gallium 
phosphide red or yellow lamps have been 

available for some time, but their effi- 
ciency is only .01 %. Since gallium phos- 
phide is not a direct- recombination ma- 
terial, this low value is not entirely un- 
expected. Lamps from zinc selenide 
have been shown to emit visible light, 
but are still in a very early stage of de- 
velopment. 

The laser approach 

If we have already converted most 
of the electrical input into radiation, we 
can increase the brightness of the device 
only by persuading all of this radiation 
to be emitted from a small area of the 
diode. If most of the light were emitted 
in the plane of the junction, there would 
be a large geometrical gain. This becomes 
feasible if we can selectively amplify 
light traveling in the junction plane. 

We can think of light amplification 
as the inverse of absorption. In absorp- 
tion, a photon impinges on an electron 
population and creates a free electron 
and a hole, while giving up its own en- 
ergy. Light is amplified if the photon 
persuades a free electron to recombine 
with a hole and give up the recombina- 
tion energy as an additional photon, 
which is then identical in all respects 
with the original photon. 

In thermal equilibrium the condi- 
tions in the semiconductor favor absorp- 
tion. But when high densities of elec- 
trons and holes are injected into the 
semiconductor, absorption is no longer 
probable and amplification becomes 
quite likely in the recombination region 
near a p -n junction. At these current 
densities, any photon emitted spontane- 
ously when an electron and a hole re- 
combine will be amplified, provided it 
travels in the plane of the junction. The 
extra photon is identical with the first, 
so that it too travels in the same plane 
and can also be amplified. 

If reflectors are added at the two 
ends of the junction, a portion of the 
amplified light is reflected into the ac- 
tive region. It travels to and fro as a 

growing wave until saturation occurs. 
Hence we have a laser; the light output 
is coherent, polarized and spread over a 

small wavelength. But its main interest, 
as far as we are concerned, is that it is 
extremely bright and quite efficient. 
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Materials in which the recombina- 

tion of electrons and holes is be- 

lieved to be direct (Values are ap- 

propriate for room temperature) 
EMITTED 

ENERGY WAVELENGTH 
GAP (ELEC- (THEORETICAL) 

MATERIAL TRON -VOLTS) (MICRONS) 

Indium antimonide 

Tellurium 

Indium arsenide 

0.18 

0.33 

0.36 

7.0 

3.8 

3.4 
infrared 

Gallium antimonide 0.67 1.8 

Indium phosphide 1.3 0.95 

Gallium arsenide 1.4 0.90 

Zinc telluride 2.2 0.56 yellow 

Aluminum arsenide 2.3 0.54 green 

Cadmium sulfide 2.4 0.52 green 

Zinc selenide 2.6 0.48 blue 

Zinc sulfide 3.7 0.34 ultra 
violet 

The first semiconductor lasers were 
made of gallium arsenide, but indium 
phosphide, indium arsenide and indium 
antimonide lasers have been fabricated, 
too. Alloys of gallium arsenide with 
either indium arsenide or gallium phos- 
phide have also operated. Some gallium 
arsenide lasers are shown in the photo. 

At liquid air temperature the peak 
brightness of a gallium arsenide laser is 

commonly well over a megawatt per 
square centimeter, and the mean bright- 
ness is over 10.000 w/sq cm. These fig- 
ures are much higher than any given in 
the table. The efficiency of a laser at 
77 °K (-196°C) is about 40 %, so it is 

certainly a bright and efficient source. 
Semiconductor lasers can operate at 

room temperature, but their efficiency is 

lower, and they will work only at very 
high current densities, between 100,000 
and 1,000,000 amperes per square 
centimeter. The peak brightness is about 
a megawatt per square centimeter. High 
mean brightness has not yet been 
achieved. 

This survey of progress in making 
lamps from semiconductors shows that 
we can make infrared sources that are 
efficient, bright and convenient. though 
possibly not all at the same time. We 
have not advanced far along the path 
toward visible semiconductor lamps. 
Let's look at progress in that direction, 
and the prospects for the future. 

Visible light 
Scientists at the Joffe Institute in 

Leningrad are studying ternary corn- 

pounds such as zinc silicon arsenide and 
zinc germanium phosphide. It has been 
established that the energy gap is the 
right value for a yellow lamp, but the 
nature of the recombination process is 

not yet known. 
The two main American labora- 

tories working in this field, those of Gen- 
eral Electric and the Radio Corporation 
of America, are both concentrating on 
zinc selenide. It is not possible to make a 

p -n junction in zinc selenide, so attempts 
are being made to grow layers of p -type 
zinc telluride on n -type zinc selenide, 
and also to make a junction between 
copper selenide and zinc selenide. Lamps 
have been made by these processes, but 
the efficiencies are low. 

The most promising alternative to 
zinc selenide for yellow lamps involves 
aluminum arsenide and alloys of this 
compound with gallium arsenide; some 
work along these lines is under way at 
the Standard Telephone Laboratories, 
Harlow (Britain). 

The prospects for blue -green and 
blue lamps are not good, because we 
know of few direct -recombination mate- 
rials with a large enough energy gap. 
Silicon carbide, the semiconductor Los - 
sev used in 1923, can emit blue light, 
and might be useful as a lamp if its ef- 
ficiency were higher. 

What of the future? 
Today, we can already see applica- 

tions for semiconductor lamps and las- 
ers. Gallium arsenide lamps will be used 
for tapes and card readers. and for more 
than one type of automatic control 
equipment. (See page 70, this issue.) 
"Optoelectronic" computers that use 
light pulses as signals may be expected 
in the near future. The filament lamp is 
an anomaly in transistor circuits, and will 
start to disappear in the next few years. 

Development of visible lamps for 
illumination will depend on further prog- 
ress, but we may anticipate red lamps 
becoming available as indicators. An ef- 
ficient red semiconductor lamp would be 
useful as a rear lamp for motorcars - 
though we can hardly expect it within the 
next few years. Workers in electro- 
luminescence would like to see houses 
completely equipped with semiconductor 
lighting panels, but this may not come 
about for a long time, if ever. 

We have already seen the transistor 
taking over from the vacuum tube. It 
is not unreasonable to expect semicon- 
ductors to replace the closely related 
tungsten -filament lamps, and the next 
few years should show some very inter- 
esting steps in that direction. END 
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eteran service technician invites you to 

ness a few things that make life worth living! 

Come Along on a CB Service Call 

I HEARD THE PHONE RINGING MADLY - 
like maybe someone had blown a gasket. 
I checked the clock: 2 minutes till 8. 

"Whoever it is certainly wants serv- 
ice in a hurry," I thought. I threw the 
door closed, rushed for the phone and 
knocked over the service file, which in 
turn knocked the phone off the cradle. 
But I managed to come across with a 
cheery, "Good morning, Radio Coln - 
munications Company." I heard a 
grunt: "This is the dispatcher at Sam's 
Trucking. We're having trouble with 
truck No. 12. Can you come right down 
and take care of him before he goes back 
out on deliveries ?" 

"What seems to be the trouble? 
Can't he transmit ?" 

"Nope, he sure can't," said the dis- 
patcher. "I call him, and when he goes 
to talk, all I hear is a voice way far 
away -like he was over a hill and down 
in a well." 

"Does this happen all the time, or 
just once in a while ?" I asked. I was 
hoping it was a constant condition, not 
one of those intermittents. I had had 
more than my share of that particular 
kind of "dog" lately. 

"It seems to get worse the farther 
he gets from the terminal. When he's 
sitting here at the dock, his radio acts 
OK," said the dispatcher, "but let him 
get about 2 or 3 miles off, and down she 
goes. Just like he was sitting inside the 
cab, holding the mike out the window 
and talking very softly." 

"What time does the truck pull 

"Nine o'clock." 
I told him I would be right down. 
When I pulled into the docks, I 

headed straight for truck No. 12 and 
trouble. "This is a simple case of low 
power output," I told myself. Setting up 
the field- strength meter in the window 
of my service truck I could see it con- 
veniently, I jumped into No. 12 and 
turned the set on. Absolutely nothing 
happened. 

I'd forgotten to turn on the igni- 
tion; the radio wouldn't work without it. 
I started the engine and watched the set 
warm up. Switching the crystal over to 
channel 5 (Class D service), I keyed the 

out 
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transmitter on and gave a long, high 
whistle into the mike. The FSM in my 
truck hit midscale, but the one on the 
panel of the radio almost pegged. 
"Well," I thought, "something's rotten." 
I released the mike button, switched over 
to channel 4, keyed the mike and got the 
same thing. Just to be sure, I went to 
channel 10 and tried once more. Still the 
same. 

Killing the engine, but turning the 
ignition back on, I hopped out of the 
truck and jumped into my own to get 
my throughline wattmeter. I got back in 
No. 12 and disconnected the antenna 
lead -in at the radio. Connecting the watt- 
meter in series with the radio and the 
antenna, I keyed the set on and again 
whistled loud and long into the mike and 
observed the forward power output of 
the transmitter. The meter needle swung 
up to 3.5 watts -only to fall off rapidly 
but consistently. Holding the mike but- 
ton down for a while longer, I noticed 
that the power gradually fell to nil. Re- 
keying it quickly only caused the meter 
needle to jump slightly and settle on the 
needle rest. 

Since not only the wattmeter but 
both field- strength meters read nothing, 
I was fairly certain the transmitter was 
as dead as the proverbial doornail. So, 
pulling the set out of the truck, I slipped 
it on the workbench in my own truck. I 
hooked up 12 volts to it and again waited 
for it to warm up. I then connected the 
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dummy load to the antenna terminal, 
keyed the set on and again whistled. 
Wow! The power output was at least 4 
watts now. I kept whistling into the mike 
for about 5 or 6 seconds and the power 
held. Both field -strength meters were 
registering a high output, and were hold- 
ing steady. 

I released the mike button and 
thought a while. "What could cause this 
power to hold so well in my truck -and 
at 4 watts output yet -and not do so in 
truck No. 12 with the engine off ?" Well, 
for one thing, I knew that if either of the 
transmitter rf tubes were voltage- sensi- 
tive, their output would fall off. Or it 
could be a bad vibrator. It might even 
be a component breaking down under 
load. (I remembered a similar case 
where a cathode resistor in the rf ampli- 
fier of a high -power FM rig slowly in- 
creased in value as the transmitter was 
held on. This caused the output power 
to drop as the resistor heated up and al- 
lowed less and less plate current to flow.) 

I checked the A voltage (12 -volt 
supply) in my truck and then in truck 
No. 12. Truck No. 12 had only 11.5 
volts and mine had 12.1 volts. Well, that 
could make all the difference in the 
world. Then I lowered the voltage in my 
truck by turning the battery eliminator 
and disconnecting the truck's battery 
from the bench. When I keyed the set, 
whistled into the mike, and adjusted the 
eliminator for anything up to 11.8 volts, 

8.2K 
IW .01 

L2 
2041 

TO RCVR RF AMPL 

I I 

.001 5PF 
!VTVM 

1.22 ,j001 
Z Ip 

TO SEND /RCV RELAY 

0 IF AMPL 

IFS o 0 
A 

METER 
, 

SW 

ANTENNA 
JACK 

METER ZERO ADJ 

MOD B+ S -METER MOD B+ 

2K /2W 
IK 

10V 

The transmitter rf part of a DeWald TR -12, showing the parts and places to check and 
adjust. 
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the power dropped off just as it did in 
the customer's truck. Leaving the elimin- 
ator set where it was, I substituted a new 
6AW8-A (see the diagram) in the trans- 
mitter for the old one. Once more, I 

tried the transmitter (at 11.8 volts) , and 
it worked fine. So! It was a voltage- sensi- 
tive tube after all. 

I tuned the transmitter up to the 
dummy load and rf power output meter 
by switching from receive to transmit 
several times and slowly turning LI 
counterclockwise a half turn each time 
for maximum output. After reaching 
maximum, I carefully turned L1 about 
one turn more counterclockwise for 
maximum oscillator stability. I knew 
that if L I were left at the point of max- 
imum power output, the oscillator might 
not take off when the transmitter was 
keyed on. I then touched up Ti to read 
maximum on the power meter. I had a 
good 3.75 watts with a healthy whistle 
in the mike. Whistling more softly, I 
got about 3.5 watts -which was good. 

I checked the power input to the 
final by measuring the voltage drop 
across L2 (which read 20 ohms) with a 
vtvm. The IR drop was right at 0.5 volt. 
According to Ohm's law, I figured the 
plate current to be in the neighborhood 
of 25 ma. And this figured out to be a 
power input of about 5 watts. Since this 
was within tolerances, I let the tuning go 
at that. After all, the rf output portion 
of the tube was about 70% efficient. 
What more could you ask? 

So, I put the unit back in Truck No. 
12, and checked it out once more with 
the field- strength meters. And, again the 
FSM in my own truck registered low. 
but the one in the radio itself registered 
high. What could be wrong? Maybe my 
FSM was bad. Once again I put the watt- 
meter on the unit and checked out the 
transmitter. The power was still good. 
But now I did one thing I didn't have the 
available power to do before. 

Now I was able to check the re- 
flected power (SWR) of the antenna 
system. Doing this by reversing the ele- 
ment in the wattmeter, I found I had as 
much reflected as forward power. Well. 
at last, now I had it whipped. Getting out 
my trusty Simpson, I found the antenna 
ground open. And it just happened to be 
open at the connector where it plugged 
into the radio. A simple matter of clip- 
ping off the connector, heating it up good 
with my soldering iron to get all the old 
wiring out, and stripping and properly 
dressing the coaxial cable. 

After I soldered the job, I recheck- 
ed with the Simpson to be sure I had a 

good dc ground to the frame of the 
truck. Then I put the wattmeter back in 
the line and tried the transmitter. Power 
was good forward and absolutely flat re- 
flected. "Wonderful," thought I, "got a 
good rf as well as a good dc ground." 
(Sometimes if the solder doesn't get hot 
enough to flow into the wire mesh on the 
coax, a bad or intermittent rf ground 
can develop. And, boy, that can really 

cause more than a few headaches.) 
Well, I wrapped the job up, went 

into the dispatcher's office and had him 
sign my job ticket. He naturally asked 
me what the trouble was, and I told him. 
Actually the biggest trouble was the bad 
antenna. When the truck was running, 
the generator was able to deliver a 
little more juice to the radio -just enough 
to prevent the tube from failing. And as 
far as the radio being able to receive - 
well, the center lead of the coaxial was 
still acting as an antenna for receiving 
purposes (as well as the antenna itself) . 

I told the dispatcher to get a new 
battery into the truck, or get that one 
recharged, and everything would be OK 
with truck No. 12. He said he would 
take care of it right away before the 
truck went out. And then he asked me 
how I would like a cup of coffee. Well. 
being rather cool from working out in 
the 20° weather, I readily accepted. 

As I sipped the hot coffee, the dis- 
patcher made a remark that all tech- 
nicians flinch at -just a little. "Say, while 
you're here ... maybe you could check 
No. 97. He seems to have trouble hear- 
ing me when he gets out aways. And No. 
31 says I sound scratchy later on in the 
afternoon. Could you look into that 
too ?" 

Wincing at the prospect of another 
few hours in the cold, I gulped down the 
dregs of the coffee and set the cup down 
on the dispatcher's desk. "Sure," I said. 
and managed a wintry smile. END 

WHAVS YOUR EQ? 
Selective Circuit 

INPUTS Ao- B 
Co- 
Do- 

OUTPUT 

COMMON 

This box has four input terminals 
and one output terminal. If all of the in- 
puts are made negative with respect to 
the box, the output is negative. If inputs 
A and B only or C and D only are nega- 

Two 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 to us. We will pay $10 for 
each one accepted. We're especially interested in 
service stinkers or engineering stumpers on ac- 
tual electronic equipment. 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 79. 
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tive, the output is zero. If inputs A and 
C, A and D, B and C, or B and D are 
made negative, the output is negative. 

The box contains no relays, tubes 
or transistors. What's in the box? (Com- 
ponents are considered perfect.) -Rob- 
ert P. Brickey 

Audio Switch 
A black box with five terminals is 

used to switch an af signal oN by mo- 
mentarily pressing SI, and oFF by mo- 

INPUT OUTPUT 

- 22.5V 
SI 

TBATT 
I S 2 

ON j H OFF 

MOMENTARY N.O. 

Conducted by 
E. D. CLARK 

mentarily pressing S2. The af signal 
must not exceed a few volts and a neon - 
lamp indicator is used to show whether 
switch is ON or OFF. 

The box contains no tubes, transis- 
tors, or relays. Also, input and output 
terminals are interchangeable. Can you 
draw the diagram of the black box? - 
Qutaiba El- Dhwaib 
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Electrical Experimenter 

Talking Motion Pictures and Sele- 
nium 

An Interview with Nikola Tesla 
How to Build a Telegraphone Wire 

Recorder 
The Fessenden Radio Station at 

Brooklyn, N. Y. 
The D.C. Arc for Wireless 
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Things to do when your screen goes green. 

Setting up a color set without equipment. 

COLOR TV CHECKS 
WITH NO INSTRUMENTS 

IN OUR JANUARY COLOR -TV ISSUE, WE 
ran an article called "No- Instrument 
Checks for Color TV ", which covered 
complete diagnosis without test equip- 
ment. Now let's find out about setup 
adjustments. The most important of 
these is color temperature, which is 
another one of those long terms like 
"chrominance" (color) that I've been 
trying to avoid. All it means is "Is the 
screen black and white, or is it tinted 
greenish, reddish ?" This means an all- 
over tint, and not random blobs of color 
(which is a matter of purity) . 

A color picture tube makes a 
black- and -white picture by making 
three separate ones: red, green and 
blue. These must be present in the right 
ratio to get white. (To get black is easy: 
we turn 'em all off!) That ratio is what 
we adjust. The controls are on the back 
apron of the set. Fig. 1 shows them on a 
typical RCA color chassis, a CTC 11. 
There are three "screen" controls 
(meaning the three screen grids of the 
picture tube), two "drive" controls, 
green and blue, in the cathode circuits, 
and a "kine- bias" control, in the control 
grid(s). There is also a slide switch, 
marked NORMAL -SERVICE. It is used in 
color- temperature adjustment; it col- 
lapses the vertical sweep. In older sets, 

OO 

NORMAL -SERVICE 
SWITCH \ 

BLUE 
DRIVE 

GREEN 
DRIVE 

By JACK DARR SERVICE EDITOR 

this switch will be missing, and you'll 
find the drive controls marked BACK- 

GROUND. Same thing, at least in the way 
they're adjusted. Now, let's run a full 
setup adjustment. 

First, turn the three screen con- 
trols full off (counterclockwise). Turn 
the kine -bias control off. Contrast con- 
trol full off, brightness control about 
half to three -fourths way up. Turn the 
switch to SERVICE. You'll need a mirror 
for this job unless you've got an unusu- 
ally long left arm. 

The screen will be dark. Turn one 
of the screen controls up until you can 
barely see a thin horizontal line. Now 
turn the other two up in the same way. 
The three lines may overlap or they 
may not. This is normal. By killing the 
vertical oscillator, we've changed the 
convergence waveforms. They'll go back 
OK. 

If one of the screen controls won't 
make a line on the screen, turn the kine- 
bias control up just a little bit and try 
again. Now you'll have to reset the 
other two. Leave the kine -bias control 
set as low as possible. Now, turn the 
switch back to NORMAL, and the raster 
will come back. Look at the picture. It 
should be a pretty fair black- and -white. 

Turn the brightness control down 

HORIZONTAL 
CENTERING 

CKT BREAKER 
KIÑE 
BIAS 

Fig. 1- Color -temperature adjustments, 
chassis. (This is an RCA CTC 11). 
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RED 1 BLUE AGC VERTICAL 
SCREEN / SCREEN CENTERING 

GREEN SCREEN 

and others, accessible from the back of the 

until you can barely see the picture. It 
should stay black and white. If you see 
some color, adjust the corresponding 
drive control. For example, if the "nor- 
mal" picture is black and white but the 
picture turns bluish when the brightness 
is reduced, turn the blue drive down 
slightly, or the green up, whichever 
makes the picture look best. (If it looks 
reddish, turn blue and green drives up, 
and so on.) 

Now the fun starts: we're getting 
into subjective reaction! Show five peo- 
ple a color TV screen, ask them "How's 
that for black- and -white ?" and you'll 
get five different answers! (I tried it 
once, getting them to write it down on 
cards!) So, the best way, if you're do- 
ing a job for someone else, is to sit him 
(or her) down across the room, and say, 
"Tell me when I get it black and white!" 
Webster defines a subjective reaction as 
"belonging to one's own mind." So, 
since they're the ones who use the set, 
make it look black and white to them. 
If it's your own, set it so that it looks 
black- and -white to you! Seriously, the 
new tubes are capable of duplicating the 
"color" of a standard black- and -white 
picture tube screen, which is faintly 
bluish. Set a black -and -white TV near 
the color set and try it. 

The middle -aged set 
Color sets now are divided into 

two main classes: those bought during 
the boomlet of the last year or two, and 
those bought several years ago. Up until 
now, we've been talking about "new - 
set" problems: things that could be the 
result of improper installation or setup. 
Now let's see what kind of troubles we'll 
run into in the middle -aged group - 
in a set old enough for some of the parts 
to have run down a little. 

First, and by far the most common, 
weak tubes. Just like black- and -white: 
snow, poor sync and so on. Check by 
replacement, one tube at a time. Odd 
troubles in the color sections can often 
be located by checking all the color 
tubes for grid emission. Because of the 
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Fig. 2- Ordinary bri3Oltener will bring an old color tube 
back to work for a few more months. 

universal dc coupling in video amplifiers 
and color demodulators, etc., a weak 
tube can cause a color drift on the CRT. 
In some cases, it can be corrected by re- 
setting the screen control for that color. 
If the picture has turned greenish, re- 
duce the green screen control, and so 

If the CRT screen suddenly goes 
"all one color," check the tubes asso- 
ciated with that color: amplifiers, de- 
modulators, etc. If a tube goes bad, it 
can cause one of two things: a complete 
loss of that color or a "too- bright" con- 
dition. This is due to some defect that 
runs one gun of the color tube full open; 

so you get a bright green (or red or 
blue) screen. So, look for what color is 
there, or for what color isn't there, or is 
there in too great a quantity! 

One important point: keep your 
sweeps right up to snuff! Both horizon- 
tal and vertical sweep circuits affect not 
only the height and width of the pic- 
ture, but the convergence (because they 
make the various dynamic- convergence 
waveforms). So, if you lose height or 
width, replace tubes first without touch- 
ing any adjustments; this will often 
bring the picture back into correct ad- 
justment. 

Watch the damper tube. A weak 
damper can make the set "slow -heat- 
ing ", or cause a drop in boost; that in 
turn can affect the focus, brightness and 
even, in extreme cases, the color. In all 
cases of a mysterious loss of raster or 
some such drastic fault, replace the 
damper tube first. Check the fuse, too, 
for it usually goes, also. 

The color picture tube 
Despite their complexity, color 

CRT's are just like ordinary black -and- 
white tubes. If no adjustment will bring 
back a weak or missing color, check the 
tube on a good CRT tester; this will 
show up a weak gun. In the older tubes, 
the red gun usually went first, making 
the picture bluish or greenish all the 
time. 

on. This can be helped by "shooting" 
the weak gun (rejuvenating it). A 
brightener will also extend the life of 
the tube for an indefinite time. (Mine 
lasted 7 months longer with a bright- 
ener!) 

Even heater -cathode shorts in a 
single gun can be cleared, just as in 
black -and -white tubes. Use an isolating 
type brightener, like the one in Fig. 2. 
If the tube is still good, use a small 
black- and -white type isolating brighten- 
er, set to isolate but not boost. Put it 
into the heater wires on the tube base. 
It can be removed when the tube is re- 
placed. 

If the worst happens and the tube 
is beyond repair, the older 21AXP22's 
can be replaced by the glass -bulb 
21 CYP22A's. These are electrically 
identical to the 21AXP22. and seem 
to make better pictures. RCA has a 
kit for this under the number "12B101 
conversion kit" (mostly mounting parts 
to hold the glass tube). As far as I 
can tell, it is not practical now to re- 
place the old 21AXP22's with the 
sulfide -phosphor 21FBP22's, and simi- 
lar types used in the very latest sets. 
The circuit modifications needed make 
it impractical. 

With this article is a checklist of 
the color troubles we've been talking 
about, and what to do about them. 
Memorize it, and you'll be right up there 
with the experts. END 
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COLOR -TV TROUBLE CHECKLIST 

1. Gradual drift to one color on screen (green, for example). 
Color temperature: possible weak tube. Turn green screen control down 

very slightly; see if black- and -white picture comes back. 

2. Colored snow ( "confetti "). 
Check color -killer setting. Turn it until confetti just clears up on strong 

black- and -white picture. 

3. Screen suddenly goes all one color (red, for instance). 
Check tubes in "red" circuits: demodulator, color amplifier. Check CRT for 

short in red gun. 

4. No color at all, on program known to be in color. 
Check another TV station, if possible. Check tubes that handle "all colors ": 

burst amplifier, bandpass amplifier, etc. Check color -killer setting and tube. 
Check fine -tuning setting. 

5. Colors, but no color sync. Colors run in bars and stripes. 
Burst oscillator or bandpass amplifier tube, color afpc tube, or crystal. 

6. Color hard to tune: very narrow tuning range on color, although black -and- 
white pictures OK. 

Rf, i.f. tubes weak. Try replacement. May be station trouble; often is. Try 
a different station. May be trap misalignment, or bad i.f. or rf alignment (not 
too common, though). Try all tubes, agc settings, etc. first, before taking to 
shop for full realignment. (Check with neighbor to see if he had same trouble, 
in all these cases!) 
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INTERCOM FROM TABLE RADIO 
A handful of inexpensive or even junk parts is all it takes to 

convert any radio to a useful intercom 

By JOSEPH L. BARRY 

YOUR AC -DC TABLE RADIO CONTAINS 
the same basic audio circuitry used in 
most of the more inexpensive home in- 
tercom systems. An evening's work and 
less than $7 for parts will make you a 
radio intercom. 

Only three main parts are required 
for the conversion: an input transform- 
er, a talk- listen switch and a remote 
speaker. Expense can be cut by catalog 
shopping and using parts from an old 
radio. 

The original version of this circuit 
was built from a speaker and output 
transformer from an old radio. The 
talk- listen switch was a dpdt toggle 
type. My total cost was zero. The "pre- 
ferred" components in the parts list will 
make a more versatile, sensitive unit. 

The radio to be converted must 
have a permanent- magnet speaker and 
should have a phono input jack. 

If you use a separate chassis as a 
control box you can avoid extensive 
modifications to the radio cabinet and 
chassis. This also reduces hum pickup 
and makes a convenient place for the 
talk -listen switch. 

The input transformer (T) and 
the talk -listen switch are mounted in the 
control box, as shown in Fig. 1 and the 
photo. A cable approximately 2 feet 
long runs from the control box to a ter- 
minal strip on the radio's back cover. 
All the speaker wiring from the radio 

CONTROL BOX 

TWISTED PAIR 

Nice thing about this approach is that Nie radio can still be just a radio. 

and the wiring to the remote station tie 
to that strip. 

If the radio is no longer required as 
an intercom, it is necessary only to re- 
move the external wiring and jump the 
speaker leads on the back cover. 

Radios without a phono input jack 
may be modified as shown in Fig. 2. 

To use a radio without a PHONO -RA- 
DIO switch as an intercom, tune it to 
some quiet spot on the dial. Adjust the 

REMOTE 

SPKR 

RADIO 
I SPKR 

RADIO 

I TRANS 

CHASSIS 

GND 

PHONO 
INPUT 

I SHIELDED 

áñ ó I CABLE r I 

I J I 

¡TERM BOARD MOUNTED 
ION RADIO BACK COVER 

I 

I i 

I i 

L - - - - -J 
REMOTE SPKR(S) 

L 

(RADIO) { GREEN 

I /400V TO AUDIO_ - I TRANS BREAK 

II BLACK 

CHASSIS - 
GND 17777 II7VAC CHASSIS GND 

RADIO SPKR 

Fig. 1- Schematic of the simplest conversion. It's recommended only for transformer - 
powered "ac only" radios. 
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volume control for the desired sensitiv- 
ity. If you wish, you can install a switch 
(Fig. 2) to cut all radio sound. 

The master station (radio) always 
monitors the remote station (nonpri- 
vate operation) . To call the remote sta- 
tion, depress the talk -listen switch and 
talk toward the radio speaker, which 
now acts as a microphone. Release the 
switch to hear the remote station. 

I use the clock feature on my con- 
verted radio as a wake -up alarm in the 
morning by placing the talk -listen 
switch in the lock position every eve- 
ning. During the day the intercom is 
used to monitor the upstairs nursery 
when necessary, or used as a radio. 

Remote stations 
Several remote stations may be 

used with this intercom, but remember 
to maintain at least a rough impedance 
match between the radio output trans- 
former and the remote station or sta- 
tions. Wiring between the master and 
remote station or stations is a two -wire 

S- switch, dpdt or 4pdt (see text). Centralab 1457 
(dpdt -has "lock" position) or 1450 (4pdt, posi- 
tive) or 1451 (4pdt spring- return) 

T- intercom input transformer, 4 -ohm primary to 
25,000 -ohm secondary (Stancor A4744 or similar). 
High -ratio output transformer (such as Stancor 
A3857) may also be used, connected in reverse. 
Ordinary ac-dc radio output transformer (2,000 
ohms to 4 ohms) will sometimes work, but sensi- 
tivity will be low. 

Phono jack and plug (see text) 
Control box chassis 
Remote speaker (3-4 ohms) and housing 
Connecting wire and cable 
Miscellaneous hardware. 
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sets. You'll need a 

Wiring 
Other than adding the phono jack 

if necessary, the only changes are to 
break the output transformer leads to 
the speaker and bring them out to the 
terminal board as indicated. Additional 
wires go from the speaker and are also 
terminated at the board. 

Use shielded wire from the control 
box to the phono jack because of the 
high input impedance. All other wiring 
can be regular hookup wire. The low - 
impedance circuits involved do not nor- 
mally pick up hum. 

The terminal block on the control 
box shown in the photos is not neces- 
sary. You can run the wires direct. END 

TV SPY iN THE SKY 

A new TV rating method is tak- 
ing to the air in Orlando, Fla. A twin - 
engine Beechcraft flying at 2,000 feet 
at 150 mph collects and records elec- 
tronically signals given off by TV sets. 
The Airborne Television Audit's in- 
struments can record 1,250,000 actual- 
ly operating sets in an hour. 

No cooperation from the set own- 
ers is required. "It works by being 
able to detect to what channel a set is 
tuned," explained Steve Mixsell, one 
of its developers. "This is possible be- 
cause each tuning oscillator gives off a 
specific signal for a specific channel." 

David L. Nicholson, president of 
Television Audit Corp., which owns 
the ATA, says the devices can tell if 
two or more sets are tuned to the 
same channel in the same house -"be- 
cause" he said, "there are no two ex- 
actly identical sets. Our instruments 
can tell them apart if they are as little 
as 2,000 cycles apart. Most sets have 
a difference of between 200 and 300 
kc." END 
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hookup, the simplest possible, requiring 
that all remote stations be tied in paral- 
lel. 

The output impedance of most out- 
put transformers in small radios is 3.2 
ohms. One remote station using a 3.2- 
ohm speaker will match properly. If 
two stations are required, then two 
8 -ohm speakers should be used, tied in 
parallel. 

I am using three 12 -ohm speakers 
in parallel, one located in each upstairs 
bedroom. Sensitivity is quite satisfac- 
tory. 

PHONO JACK ON 
RADIO CHASSIS .1 

400V 

PHONO RADIO ¿ROM DET 

OPTIONAL SW 

RADIO 
VOL 

CONI 
70 IS'L 
AF AMPL 

4F 
=- CAP PRESENT 

CHASSIS IN MOST AC GND 
GND RADIOS 

Fig. 2 -If the radio you use doesn't already 
have a phono input, add a jack as shown 
here. Jack can be wired directly to high side 
of volume control. Switch is optional -use 
it if radio noise proves troublesome. 

Using the control box as recom- 
mended might create a shock hazard in 
some of the older ac -dc radios. Before 
wiring your radio, check to see if there 
is an ac voltage between the radio chas- 
sis and a water -pipe ground. Check with 
the radio's ac plug inserted both ways 
into the wall socket. Mark plug and wall 
socket so that the plug will always be in- 
serted the safe way -with the radio's 
chassis grounded. Better still, use a po- 
larized plug or a clamp to hold the plug 
in the receptacle so no one can remove 
it accidentally. 

Don't omit the coupling capacitor 
between the phono jack input and the 
high side of the volume control. Use a 
400 -volt capacitor at least. 

r 
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r ---1 L0J 
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LISTEN "if.i 
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o 
TEXT) 

6DDV 
(SEE 

'CONTROL 
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Fig. 3-This version of hookup is safe for transformerless (ac dc) 
four -pole switch and six connections to the set instead of four. 

[For best protection against 
shocks, we suggest that you use the cir- 
cuit of Fig. 3 and avoid grounding the 
control -box chassis or the input trans- 
former frame to the radio's chassis. 
Note that a four -pole double -throw 
switch is required. Use insulated single - 
conductor mike cable for the run be- 
tween box and radio. If the transformer 
frame and the box must be grounded 
to reduce hum, connect them either to 
an outside ( water -pipe) ground or 
through a 0.1 -4 600 -volt paper capaci- 
tor to the cable shield. 

To protect remote -station users, 
the secondary of the radio's output 
transformer and the primary of T or 
one side of the speaker itself, are not 
grounded to chassis. If any are, or if 
one side of the secondary -to- voice -coil 
path is through the chassis, rewire the 
circuit so that it is not in any way con- 
nected to the chassis. Remember - 
house current can kill!- Editor] 

Inside the control box: nothing but the .Write/, and u transfm.nrer. 
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EQUIPMENT REPORT 

Low -Cost Strip -Chart Recorders 
Recent designs put automatic voltage, temperature, pH recorders 

within reach of almost any lab or shop By ERIC LESLIE 

SMALL LABS, SMALL MANUFACTURERS, 
schools, individual researchers and ex- 
perimenters have long wished for a 

moderately priced recording device on 
which events, condition of processes or 
other information could be mapped 
automatically and continuously. Such 
equipment has been available at prices 
in the thousands of dollars, well out of 
reach of the average experimenter and 
even the small educational institution. 
Now a semi -laboratory piece of equip- 
ment is available in kit form from 
Heath, at less than $200. For certain 
types of work that fit within its limita- 
tions, an even cheaper type of recorder 
is also available, made by Amprobe 
Instrument Corp. 

The Heathkit EUW -20A strip re- 
corder does not claim to be a direct 
competitor of the laboratory recorders 
costing 10 times as much. Yet it can 
perform many operations for which 
they are used. 

Applications are numerous. The 
EUW -20A can be used, according to 
the instruction booklet, to record pres- 
sure, speed, temperature, strain, pH, 
radiation and other phenomena when 
connected to suitable signal sources. 

It uses a regular cartridge -type 
fountain pen, the position of which is 
controlled by servomotors, and which 
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CHOPPER 
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POSITION 

CONTROL 

-T ' N 

CONTROL CHOPPER 
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moves full scale (10 inches) in 1 second. 
The EUW -20A has a special self - 

balancing potentiometric input circuit 
which feeds into a chopper, making ac 
out of the dc input signals. This is fol- 
lowed by an amplifier which actuates 
the servomotor. 

The principle of the potentiometric 
metering system is simple (Fig. 1). The 
input voltage is continuously compared 
with a reference voltage from a mercury 
cell with a slide -wire potentiometer (3- 
turn control) across it. The hot input 
lead is attached to one contact of a 
chopper, the arm of which switches be- 
tween the two contacts at a 60 -cycle 
rate. If there is any difference between 
the input and the reference voltage, it 
appears as dc voltage at the input of 
the chopper, and is fed from the chop- 
per's output as an ac voltage to the 
amplifier. A second potentiometer 

The Heath servo recorder EUW -20A, fitted with accessory units to make it into a pH 
recorder. (A pH meter measures relative acidity or alkalinity of a solution.) 
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Fig. 1 -How the EUW - 
20A works. Input voltage 
is balanced against refer- 
ence voltage, and differ- 
ence is made into an ac 

signal by the chopper. 

across the reference cell, with its mov- 
able arm connected to the cold input 
and reference voltage leads, sets the 
zero position so that the marking pen 
can be set at any desired point on the 
chart paper for zero input voltage. 

The actual input circuitry (Fig. 2) 
is only slightly more complex, because 
the equipment is made particularly ver- 
satile with a number of special plugs 
which can be inserted in sockets at the 
back, making function switches unnec- 
essary. There are three sockets, A, B 
and C. The numbers Al, A5, etc., refer 
to the socket connections. (The circled 
numbers are pin numbers on tube and 
chopper.) 

Besides the three -turn slide -wire 
precision control and the zero -position 
control, there is a calibration sensitivity 
adjustment, and a switch and resistor 
bank across the reference voltage which 
makes it possible to adjust sensitivity 
from 10 to 250µv. 

When a signal is supplied to the 
input with the reference control at zero, 

SPECIFICATIONS 
Chart paper: Grid width, 10 in.; length of roll, 

120 ft.; markings, 0 -100 right to left. 
Chart speed: 2 in. per minute. 
Chart span: 5 fixed ranges -10, 25, 50, 100, 250 

mv. 
Pen: cartridge type standard fountain pen. 
Balancing time: 0.1 sec. per in., 1 sec. full scale 

(10 in.) (50 cycles 1.5 seconds full scale.) 
Input circuit: self -balancing potentiometric on 

all ranges. 
Input resistance: essentially infinite at null, ap- 

proximately 500,000 ohms off null. 
Overall error: less than 1% of full scale from 

10 to 250 mv. 
Dead zone: less than 0.5% of full scale from 

10 to 250 mv. 
Linearity: less than 0.5% full scale. 
Maximum recommended source resistance: 50,- 

000 ohms. 
Reference source: mercury cell, 300 -hour life. 
Accessory sockets: 10 watts may be drawn from 

each socket at 120 volts ac; 10 watts total 
may be drawn at 240 volts ac; 6.3 volts ac 
at 50 ma may be drawn from the accessory 
11 -pin socket. 

Power requirements: 120/240 volts, 60 cycles, 
45 watts. 

Fuse: 1 ampere slow -blow. 
Dimensions: 133/4 x 83/4 x 13% in Weight, 17 

lbs. 
Heath Co., Benton Harbor, Mich. Price, $199. 
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a square wave depending on the differ- 
ence between the reference voltage and 
that of the input signal appears across 
the chopper output. It is passed on to the 
amplifier, a five -stage unit using two 
12AX7's and a 6BQ5. The output of the 
6BQ5 is applied to the control winding 
of a servo- motor, and the motor moves 
the pen along the chart paper to the point 
corresponding to the input voltage. At the 
same time, it moves the tap on the 
slide -wire potentiometer to make the 
reference voltage equal to the input volt- 
age (the pen and the slide -wire potentio- 
meter are attached to the same drive 
cord). 

When the reference and input volt- 
ages are equal, there is no output from 
the chopper, and the pen comes to rest. 

Should the input voltage now de- 
crease, a signal will again go through the 
amplifier, this time in the opposite phase, 
and the signal from the output tube 
turns the motor in the opposite direc- 
tion, moving the pen to a new and 
lower position, and bringing the slide - 
wire potentiometer also to a new point. 

The square wave supplied by the 
chopper is not ideal for application to 
the servomotor. The corners of the 
square wave are therefore rounded by 
wave- shaping circuits in the grid circuits 
of the last four stages of amplification. 
Thus the signal becomes practically a 
sine wave. 

The output of the 6BQ5 power am- 
plifier is fed into a 60 -cycle resonant cir- 
cuit, and applied to the control winding 
of the servomotor. The resonant circuit 
also helps to improve the waveshape of 
the signal. Adjustable negative feedback 
from the 6BQ5 output tube to the pre- 
ceding amplifier lowers the impedance 
of the output stage, to damp the pen 
and prevent overshoot. 
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The Amprobe ac expanded -scale voltmeter 
recorder. 

The recorder has several features 
of much more expensive recorders. It 
can be operated remotely to control 
equipment or to record. It can be used 
to record the voltage or resistance indi- 
cations of an external instrument such 
as a vacuum -tube voltmeter. And, while 
it has only one speed range, it can be 
adapted to various chart speeds by sub- 
stituting other motors. 

Another interesting strip recording 
device has been announced by Amprobe 
Instrument. Not pretending to the same 
wide range of applications as the one 
just described, it can nevertheless be 
extremely useful in a number of jobs. 
It consists of a paper feed that moves 
a strip chart 21/2 inches wide and 30 
feet long at 1, 6, or 12 inches per hour, 
depending on the motor supplied with 
the equipment. 

The recording system is extremely 
simple. The pointer of an ordinary 

Fig. 2- Complete input circuit with first stage 
of amplification. Sensitivity and calibration 

controls are add- 
ed. The dashed 
lines between 
points marked 
with a lettered 
figure are con- 
nections made on 
plugs inserted in- 
to the sockets A, 
B and C at the 
hack of the egrrip- 
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d'Arsonval type meter moves under the 
paper strip, which is pressure- sensitive. 
A stylus at the tip of the pointer just 
touches the strip. A lift plate rises and 
presses the pointer against the paper 60 
times per inch of strip travel, making a 
series of dots. These dots form a roughly 
continuous line, giving a continuous 
record of the voltage or other quantity 
measured. 

A number of standard instruments 
are available, from 0 -50- microampere 
meters through milliammeters, ac volt- 
meters and even thermometers and 
pyrometers. Scales in many of the instru- 
ments are expanded. Thus an ordinary 
line -voltage recorder would operate 
from 95 to 130 volts. 

An attractive application for the 
Amprobe 95 to-130 -volt strip recorder 
is monitoring ac line voltage over peri- 
ods of several hours -say overnight. 
TV technicians have used them to prove 
to unhappy customers with recurring 
complaints that their troubles are due 
to low or high or fluctuating line voltage 
rather than to sloppy service or a de- 
fective set. Another use is to check how 
much the line voltage drops when a 
particular heavy appliance (like a stove, 
air conditioner or power tool) is run- 
ning. 

SPECIFICATIONS 
Paper: 21/2 in. wide x 30 ft. long. 
Standard chart speeds: 1 in., 6 in. or 12 in. per 

hour. 
Impression rate: every 5 sec. at 12 in. per hour; 

every 10 sec at 6 in. per hour; every min- 
ute at 1 in. per hour. 

Drive power requirements: 115 volts ac, 60 cy- 
cles, 2.5 watts. 

Accuracy: dc instruments, ±2% of full scale; 
ac instruments, -3 % of full scale; ac ex- 
panded -scale instruments, ±1% of full 
scale. 

Model LT /FT 8100: high range, ± --50 °F to 
+ 250 °F; low range, i-4 °F, -50 °F to 20 °F; 
± 3 °F, 20 °F to 100 °F. 

The various models retail at prices from $79.85 
to $134.85, in some cases requiring special 
transducers at extra cost. -Amprobe Instru- 
ment Corp., 630 Merrick Rd., Lynbrook, N.Y. 

Note: Two even more recent small re- 
corders have appeared since the above 
was written. Both use pressure- sensitive 
strip -chart paper and both record by 
clamping a pointer momentarily on the 
chart to produce a series of closely 
spaced dots. The api miniature recorder, 
made by Assembly Products, Inc. of 
Chesterland, Ohio, has a standard chart 
speed of 1 inch per hour, with other 
speeds optional, and can be supplied as 
a microammeter, milliammeter, am- 
meter, millivoltmeter or voltmeter, at 
prices ranging from $165 to $190. The 
new Simpson model 604 Volt- Amp -Mil- 
liamp -Microamp Multicorder has chart 
speeds of 1, 3, and 12 inches per hour 
with impressions (dots) every 2 seconds. 
It is a true multimeter, with several 
ranges in both voltage and current func- 
tions, and contains a marking system 
that indicates the range used as the value 
is recorded. The model 604 sells for 
$1 99.95. END 
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Too Busy To Build Heathkit Test Gear? 

Kit 

$2495 
Assembled 

$3995 

NOW 10 OF THE FAMOUS HEATHKIT 
TEST INSTRUMENTS ARE AVAILABLE 
IN KIT OR ASSEMBLED FORM... 
EITHER WAY, STILL YOUR BEST BUY! 

Acclaimed By Technicians Li All Fields! Technicians in virtually every area of the servicing 
educational, industrial, and research & development fields rely on Heathkit test gear for a mul- 
titude of applications. They respect Heathkit equipment for its superlative quality, versatile 
performance, and long, dependable life ... at the lowest possible cost! Many have requested 
factory- assembled versions. As a result, we now offer this selection of 10 instrument favorites. 
Join the thousands who put their confidence in Heath ... choose your favorite Heathkit Test 
Instruments now, kit or assembled! 

111111110.1 Kit 

$3295 
Assembled 

$4995 

Kit 

$3395 
Assembled 

$5295 

VACUUM TUBE VOLTMETERS! 
Low -Cost VTVM, Kit 1M-11...$24.95, Assembled IMW -11... $39.95 Single 

AC /Ohms /DC probe; 7 AC /DC /Ohms ranges; 1% precision resistors for high 
accuracy; frequency response ± 1 db from 25 cps to 1 mc; voltage doubler rectifier; 
4h" 200 UA meter. 5 lbs. 

D Deluxe "Service Bench" VTVM, Kit IM -13... $32.95, Assembled IMW -13.. . 

$49.95 7 AC /DC /Ohms ranges; measures AC volts (RMS), DC volts, resistance 
& db; separate 1.5 & 5 volt AC scales; gimbal mount for bench, shelf or wall; 6" 
200 UA meter; single AC /Ohms /DC probe. 7 lbs. 

Laboratory AC VTVM, Kit IM -21 ... $33.95, Assembled IMW -21 ... $52.95 
10 voltage ranges -0.01 to 300 volts RMS full scale; frequency response ± 1 db 
from 10 cps to 500 kc; 10 megohm input impedance; calibrated db scale for audio 
measurements. 5 lbs. 

METER TEST PROBES! 
O Etched Circuit RF Probe, Kit 309-C...$3.50, Assembled 309W -C... $4.50 
Use with any 11 megohm VTVM for RF measure up to 250 mc. 1 lb. 

30,000 V. DC High Voltage Probe, Kit 336...$4.50, Assembled 336W... 
$5.50 Provides multiplication factor of 100 on DC ranges of any 11 megohm 
VTVM. 1 lb. 

WIDE -BAND 5" OSCILLOSCOPE! 

Kit 

$7695 
Assembled 

$1 2695 

Extra -Duty Wide -Band 5" Oscilloscope, Kit I0.12... $76.95, Assembled 
10W-12...$126.95 Full 5 mc bandwidth for color TV servicing; Heath patented 
sweep circuit 10 cps to 500 kc; push -pull vertical & horizontal amplifiers; positive 
trace position controls. 24 lbs. 

SCOPE TEST PROBES! 
Scope Demodulator Probe, Kit 337 -C ...$3.50, Assembled 337W-C...$4.50 

Use in radio & TV servicing to check distortion & presence of modulation. Voltage 
limits, 30 v. RMS, 500 v. DC. 1 lb. 

Low -Capacitance Oscilloscope Probe, Kit PK -1... $4.95 Minimizes loss of 
gain, circuit loading or distortion due to overloading of scope input. Includes as- 
sortment of connectors to match most scope terminals. 1 lb. 
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...Then Buy Them Assembled! 

o 

Kit 

$2795 
Assembled 

$5495 

Kit 

$4195 
Assembled 

$6495 

Kit 

$2995 
Assembled 

$4995 

Ki 

Kit 

$7295 
Assembled 

$11495 
[C-] 

$5695 
Asserr oled 

$8495 

;-7 

GENERATORS! 
o RF Signal Generator, Kit 1G-102...$27.95, Assembled IGW- 102... $54.95 
Covers 100 kc to 220 me in 6 bands; large, accurately calibrated dial scales; 
modulated or unmodulated RF output; 400 cps signal for audio tests. 6 lbs. 

Switch -Selected Audio Frequency Generator, Kit 1G-72...$41.95, Assembled 
IGW -72... $64.95 Produces near -perfect sine waves; switch -selected output fre- 
quencies-10 cps to 100 kc; less than .1 or 1% distortion -20 to 20,000 cps; panel 
metered output is calibrated in volts & db; output level & frequency accurate to 
within ± 5 %. 9 lbs. 

CAPACITOR CHECKER! 
121 Low Cost Capacitor Checker, Kit 1T-11...$29.95, Assembled ITW-11... 
$49.95 Test all capacitor types; low- bridge voltage for testing miniature electrolyt- 
ics; 16 leakage test voltages; direct reading scales; measures resistance from 5 ohms 
to 50 megohms; measures capacitance from 10 uuf to 1000 mfd; measures "L ", 
"C ", or "R" with external standard. 9 lbs. 

POWER SUPPLIES! 

r 

Kit 

$4750 
Assembled 

$5995 

O "Solid- State" Regulated DC Power Supply, Kit 1P-20...$72.95, Assembled 
IPW -20... $114.95 50 MA, 150 MA, 500 MA & 1.5 A current ranges; 5, 15, 
50 v. DC voltage ranges; filtered output for less than 150 uy ripple; adjustable 
current limiter, 30 to 100% on each range. 16 lbs. 

Variable- Voltage Regulated Power Supply, Kit 1P-32...$56.95, Assembled 
IPW- 32...$84.95 Furnishes B+, bias & filament voltages; DC output variable 
from 0 to 400 volts; separate panel meters for voltage & current; output terminals 
isolated for safe AC /DC work. 17 lbs. 

"Low- Ripple" Battery Eliminator, Kit 1P-12...$47.50, Assembled IPW -12.. . 

$59.95 Switch selection of 6 or 12 V. DC power; special filter circuit holds AC 
ripple to less than 0.3 %; metered output voltage & current; doubles as a battery 
charger. 21 lbs. 

FREE! 

JUNE, 1965 

108 colorful pages 
packed with over 250 
Heathkits, including 
complete test instru- 
ment line! Over 250 
ways to have fun & 
save up to 50 %1 Use 
this coupon & send for 
your FREE 1965 Heath - 
kit catalog now! 

...Buy Now -Use This Order Blank ... 
HEATH COMPANY, Dept. 20 -6, Benton Harbor, Michigan 49023 
In Canada: Daystrom, Ltd., Cooksville, Ontario 

Please send FREE 1965 Heathkit Catalog. 

SHIP VIA: 

Parcel Post 

Express Collect 

Freight 

20% Included, C.O.D. 

Best Way 

Model Description Weight Price 

Name 

Address 

(Please Print) 

City State Zip 

All prices & specifications subject to change without notice. TE-135 

J 
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EQUIPMENT REPORT 

Norelco Carry- Corder 150 
THE NORELCO CARRY- CORDER 150 Is A 

cartridge- loading portable tape record- 
er of light weight and good quality. Its 
suitability for specific needs you may 
have in mind stands or falls on the use 
of the cartridge. 

Where easy operation by inexpert 
personnel is the chief concern, or where 
tapes must be changed quickly, as in 
news coverage, the system is ideal. But 
the cartridges are not as widely avail- 
able as reels are and are more expen- 
sive ($3.50 $4 for a 300 -foot cartridge, 
vs about $1 for a 300 -foot reel). They 
can't be played on any machine not de- 
signed for them. 

Because of that, the machine is best 
suited for recording material which will 
not be stored indefinitely. The machine 
comes with a patch cord for recording 
from and dubbing to other machines. 
The sound on playback through a wide - 
range system is good, though by no 
means a match for the larger Norelcos. 

A pedal start /stop control and an 
earphone are available for stenographic 
use. Since both pedal and headphones 
use the same socket of the Carry -Cord- 
er, the pedal assembly provides its own 
connection for the headphone. 

COMPLETE TUNER 

OVERHAUL 

ALL MAKES - ONE PRICE 

ALL MAKES 
ALL LABOR 
AND PARTS 
(EXCEPT TUBES). 

ONE LOW PRICE INCLUDES ALL UHF, VHF, 
COLOR AND UV COMBINATION TUNERS 

Simply send us the defective tuner complete; in- 
cludetubes, shield cover and any damaged parts 
with model number and complaint. Your tuner will 
be expertly overhauled and returned promptly, per- 
formance restored aligned to original standards 
and warranted for 90 days. 

UV combination tuner must be single chassis type; 
dismantle tandem UHF and VHF tuners and send 
in the defective unit only. 
Exact Replacements are available for tuners unfit 
for overhaul. As low as $12.95 exchange. (Re- 
placements are new or rebuilt.) 

CASTLE TV TUNER SERVICE, INC. 
MAIN PLANT: 5715 N. Western Ave., Chicago 45, III. 
EAST: 41 96 Verrfon Blvd., Long Island City 1, N. Y. 

CANADA: 136 Main Street, Toronto 13. Ont. 

`Major Parts are additional in Canada 
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The ac adapter, which uses the 
same socket as the pedal and head- 
phones, provides no extra connections 
for the other accessories. Battery life with 
normal use of 2 hours or so per day is 
about 20 hours. 

The cartridge looks like a minia- 
ture version of the RCA cartridge, but 
is different. The tape, about 1/8 inch 
wide, is spooled oxide out; during record 
and playback, the heads are pushed 
against it, and tape tension is maintained 
by a stationary pressure pad built into 
the cartridge. Since there are no reel 
flanges to accommodate, the two hubs 
are separated by little more than the ra- 
dius of one full reel of tape. As the tape 
grows on one reel, it shrinks on the other 
and fills the growing empty space left 
by the shrinkage of the other, until it 
overlaps its original position. The dust - 
proof, plastic- covered tape observation 
window on the cartridge is graduated in 
arbitrary numbers to indicate tape posi- 
tion; as both tape speed and thickness 
are fixed, graduation in minutes of play- 
ing time would seem more reasonable. 
The graduations -dark gray on a dark 
gray field -are too dark to be seen un- 
der most conditions anyway. There is 
also an automatic stop mechanism which 
squeaks a signal when rewinding or fast 
forward are finished, but no signal indi- 
cates when the end of the tape is reached 
during recording. 

The tape is driven by an exception- 
ally thin capstan, which must therefore 
rotate quite rapidly, even at the fixed 
tape speed of 17/a ips. This high speed 
takes maximum advantage of the 2 -inch 
fly- wheel's mass. As a result of this and 
of the flutter -filter belt drive, wow and 
flutter are seldom noticeable, and 
never objectionable until the battery is 
nearly dead. 

Electronically, the seven -transistor 
Carry- Corder features ac bias and erase, 
separate record and playback level con- 
trols, and a 250 -mw audio output. Noise 
is reasonably low (due in part to the ac 
bias), and distortion unnoticeable at nor- 
mal record and playback levels. As level 

controls are separate, there is no need 
for readjustment when switching from 
record to playback. Unfortunately, you 
cannot monitor the recording while it 
is being made, even through headphones. 
A record -level meter is provided; the 
instruction book makes it appear that 
this works backward, but this is only if 
the machine is operated with the controls 
farthest from the user. Normally, you'd 
work front the control end, and the me- 
ter reads normally. 

The microphone is an omnidirec- 
tional moving -coil unit, with a detacha- 
ble start /stop switch. An accessory mi- 
crophone of higher quality is also avail- 
able, an AKG cardioid unit with inte- 
gral windscreen and start /stop switch. 

No stand is provided for the omni- 
directional mike, although its detachable 
leather pouch may be used as one; the 
unit also clips to a pocket. A stand adap- 
ter is provided with the AKG cardioid 
unit, however. The brass insert of this 
adapter is reversible to fit US and Eu- 
ropean microphone -stand threads. 

The 150 struck me as a well en- 
gineered and well built machine, simple 
and easy to use and very light to carry 
(3 lb with batteries) . -Ivan B. Berger 

SPECIFICATIONS 

(All specifications are the manufacturer's) 
Supply voltage: 7.5 (five 1.5 -volt C- cells) 
Power consumption: approx. 100 ma at 7.5 volts 
Battery life (2 hr /day avg. use): 20 hours 
Tape: 300 ft. 0.5 -mil tape 0.15 in. wide, in car- 

tridge 
Tape speed: 1% ips 
Tracks: two 
Playing time per cartridge: 30 min. each track 
Output power: 250 mw 
Frequency response: 100 to 7,000 cycles, ±3 db 
Signal -to -noise ratio: better than 45 db 
Wow and flutter, rms: 0.35% 
Fast wind and rewind time: 70 sec max 
Bias & erase frequency: 35 kc 
Ambient temperature range: 41 to 113 °F 
Housing: two -tone gray polystyrene 
Dimensions: 73/4 x 4'/2 x 2r /4 
Weight with batteries: 3 lb 
Price: $119.50 
North American Philips Co., Inc., High Fidelity 
Products Dept., 100 E. 42 St., New York, N. Y. 
10017 END 

"As long as it goes gleepty-glup, gleepty- 
glup, it's OK. But if it starts going flipty- 
glep, flipty-glep, call me." 
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TECHNOTES 
PHILIPS EL3515 -D: BIAS ADJUSTMENT 

LOWER 
TRACK 

UPPER 
TRACK 

FROM OSC TRANS 

When parts in the bias oscillator of this recorder are 
replaced or when new heads are installed, the bias adjustment 
should be reset. The four -track head has a resistor, R28, 470 
ohms, in series at the low end. common to both tracks. Bias 
is fed via C22, C23, 30 -pf trimmers (photo). The bias volt- 
age across R28 should measure 70 my on each track. -Steve 
P. Dow 

AIR -FLOW INTERLOCKS 

High -power rf induction heaters use air -flow interlocks 
to prevent the application of plate voltage when the cooling 
blower is not running. These interlocks are vane- (paddle -) 
operated switches in the intake or discharge side of the blow- 
ers. Those on the intake side frequently give trouble from 
sticky pivots or slight misadjustment. 

Short -circuit the cubicle door interlocks and make sure 
the blower is running. Next ascertain that the pivots (vane 
bearings) are free; if so, bend the vane a trifle closer to the 
suction opening of the blower and the trouble will be cor- 
rected.-R. C. Roetger 

HUM BAR AND MULTIPLE TROUBLES: 

MOTOROLA 24K18 -B 

I got a 24K 18 -B Motorola in the other week that had 
been to five or six shops for the same trouble. The customer 
indicated that the set would lose vertical sync with the con- 
trast turned halfway down. 

I left the set playing. When I checked it about an hour 
later, this difficulty had disappeared. About two hours later a 
large, dark hum bar covered the top half of the screen, and 
operating the brightness control blanked out the screen just 
like a shade being drawn. I thought one of the tuner or i.f. 
tubes had gone gassy, but when I checked and substituted 
them, and every other tube in the set, I still had the hum 
bar and hum in the audio. Turning the set off and letting it 
cool did not help. 

JUNE, 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, l9kc 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! NCOFR 
426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS 
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New! COLOR TV REPAIR 
Workbench Approaches to Rapid Servicing 

Edited by Martin Clifford 
the best of Color TV Servicing Ideas 
from the pages of RADIO -ELECTRONICS 

Do you want to enter the profitable Color TV servicing 
market? Then COLOR TV REPAIR will give you all 
the information you need to start servicing color TV 
sets rapidly and with a minimum of trouble analysis. 
Describes each symptom of trouble in a way which 
makes it easily recognizable in the working situation. 
The possible solutions for each problem are given along 
with recommendations for the easiest, least expensive, 
and most reliable procedures for repair. Written from 
the standpoint of the service technician with knowledge 
of black and white TV repair. Gives you basic proce- 
dures, detailed analysis of each breakdown possibility, 
and numerous valuable hints which will make servicing 
easier and save you time and money. 
Chapters are written by outstanding authorities such as 
Robert Middleton, Jack Darr, Art Margolis, and many 
others. 

PARTIAL LIST OF CONTENTS 
Color Circuits ABC's of Color TV Servicing Antennas 
and Boosters Replacing the Color Picture Tube How 
to Pinpoint the Defective Color Section Fast Servicing 
the Chroma Circuits Unexpected Causes of TV Color 
Failure Troubleshooting with a Color Bar Generator 
Color Service Hints Glossary of Color TV Terms 

160 pages, Clothbound $4.60, Paperbound $2.95 

Get your copy from your parts jobber or from 

GERNSBACK LIBRARY, INC., 154 W. 14th Street 
New York, New York 10011 

3 -13 -RE /665 

Designed and manufactured in U.S.A. 

NOBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE! 
Professional quality and versatility Lifetime 

protection against electrical abuse No meter burn- 
out, needle damage, or fuse replacement 
VOLOMETER 
Model 109A Factory Wired & Tested $27.95 
Model 109ÁK Easy -to- Assemble Kit $20.25 
20,000 U/v DC sens. 10,000 11/v AC sens. 41/2 ", 
400 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: 
O.30.300ma; 03A. 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 27/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: 
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. 53/4" W x 
63/4" H x 27/o" D. 

POCKET SIZE VOLOMETER 
Model 102A 
Factory Wired & Tested $15.90 
Model 102ÁK 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: 0.12420. 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 : O.1K, 0 -1 
meg. 334" W x 63/4" H x 2" D. 
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EMC, 625 Broadway, New York 12, N.Y. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor. 

RE -6 

NAME 

ADDRESS 

CITY 70NE_STAT 

1 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York 12, New York 

Export: Pan -Mar Corp., 1270 B'way, N.Y. I 

The keyed agc had gone positive. Checking the agc 
proved nothing. I opened the coax from the tuner to the 
first i.f. The hum disappeared. This did not show me much 
because naturally the video disappeared too. About the only 
thing left was the tuner. Everything pointed to the tuner. 
Checking the tuner the first time I found nothing wrong, 
but on second time I was a little more thorough. I found 
only about 10 volts on the screen of the 5U8 oscillator- mixer. 
Decoupling capacitor was OK. Then with one vtvm lead on 
the screen and the other on the chassis, I pulled the 5U8 out of 
the socket. Still 10 volts. Turned out a 270,000 -ohm resistor 
buried deep in the tuner was about 2 megohms. In about 
2 hours of surgery I had extracted the old resistor and 
tacked in a new one. I turned the set on and I was home free. 
-Sid Elliot 

PHILCO 1 1 N51 A -BAD SYNC 

v2 6ÁW8 -A 
SYNC SEP 

47K 

1/2 6EA8/6U8 
NOISE INV 

8, 1.2 MEG .01 22K 22K 44 

_1 
220K 

j3 IMEG 

.00 

REPLACE K5 
PRINTED CKT 

SYNC TO VERT 
a HORIZ OSC 

1K /2W 

5.3K 

7W 
170V TO RANGE LOCK 

FROM 
COMPOSITE 
VIDEO 

275V 

After 5 minutes the set overloaded (much like agc trou- 
ble) and sync was touchy. After 10 minutes there wasn't any 
sync. Usual agc tests showed nothing. When K5 (see dia- 
gram) was sprayed with freeze mist, trouble cleared up till 
the part heated again. Replace K5 -part No. 30- 6536 -1.- 
W. G. Eslick 

QUICK STAGE CHECK FOR TRANSISTOR RADIOS 

When troubleshooting for low gain in transistor radios, 
I bridge each transistor in turn by touching a .01 -pi capacitor 
from base to collector. Bridging a good stage will cause the 
volume to drop noticeably. In a defective stage, there will be 
either no change or often increase in gain. At that point, volt- 
age and resistance checks will indicate which component is 
bad. -Charles B. Randall 

WRONG -WAY BATTERY CHARGE 

A 1959 Ford radio worked perfectly on the bench but 
refused to play in the car. Substituting a new speaker and 
antenna didn't help. Checking and rechecking everything, 
I finally noticed that the car ground was positive. The bat- 
tery was installed correctly, but its polarity read opposite to 
its markings. 

Questioning the owner revealed that the radio had 
stopped playing after a new generator and voltage regulator 
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were installed. Evidently they were connected wrong, and 
the battery was discharged to zero and then recharged with 
the opposite polarity. Everything in the car worked perfectly 
in this seemingly impossible situation, except the radio. Inci- 
dentally, the transistor in the set was not damaged. 

P.S.-another argument for gages versus idiot lights. - 
Andrew Glubshinsky 

LOCATING SHORTS WITH AN OHMMETER 

When components overheat, ohmmeter tests are neces- 
sary. 

First, turn the receiver off and discharge the electro- 
lytics. 

Set your ohmmeter to a medium range and touch one 
probe to the receiver B- point and the other probe to the 
cathode of the rectifier tube. 

Suppose your reading at this point is 3,000 ohms. Trans- 
fer your probe to the top of the output filter capacitor and 
take another reading. Let's assume the reading is 2,000 ohms 
there. 

This definitely proves that the short is on the set side. 
The next point to check is the plate of the audio amplifier 
tube. Suppose that reading is 1,800 ohms. Now with all three 
of these readings in mind, remember that the short is where 
the lowest reading appears. Therefore, look for the trouble in 
the sector with the lowest reading, and you'll localize the de- 
fective component at once. -E. L. Deschambault 

SHORTED WHIP ANTENNA: 

RADIO STILL WORKS ON SOME BANDS 

An 11- transistor all -wave set I serviced recently was 
dead on all bands except marine and broadcast. The band - 
switch proved OK and the oscillator was working on all bands. 

Then I noticed that the insulated bushing for the whip 
antenna was split, and the antenna was solidly grounded. I 
would have thought of that -if the set hadn't worked on the 
broadcast and marine bands. It turned out that a ferrite -core 
antenna coil acted as antenna for the two lowest bands, even 
though the whip was coupled to a tap on the coil through a 
10 -pf capacitor on all bands. Even with the whip shorted, the 
extra 10 pf of shunt capacitance did not harm reception on 
the low bands. But the short -wave reception depended en- 
tirely on the whip antenna, so there was no sound on those 
bands. -Steve P. Dow 

continued on page 70 
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"I'm getting a D- in B+." 

BUILD2O RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO "EDU -KIT "® 
All Guaranteed to Work! 

PRACTICAL 

HOME 
RADIO 
COURSE 

only 

2695 

NOW INCLUDES 
Ti' '12 RECEIVERS 
tit' 3 TRANSMITTERS * SQ. WAVE GENERATOR 
* AMPLIFIER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

Reg. U S. 
Pat. Off, 

TRAINING ELECTRONICS 
TECHNICIANS SINCE 1946 

* No Knowledge of Radio 
Necessary 

* No Additional Parts or 
Tools needed * Excellent Background for TV * School Inquiries Invited * Attractively Gift Packed 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER ELECTRIC 

SOLDERING IRON TESTER INSTRUCTION MANUAL. MEMBER- 
SHIP IN RADIO -TV CLUB: CONSULTATION SERVICE s 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 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock -bottom price. Our Kit is designed to train Radio A Electronics Technicians 
making use of the most modern methods of home training. You will learn radio 
theory, construction practice and servicing. THIS IS A COMPLETE COURSE iN 
EVERY DETAIL. 

You will learn hew to bu ld radios, using regular schematics; how to wire and 
solder in a pro fessi Onal a er; how to service radios. You will work with the 
standard type of punched metal chassis es well as the latest development of 
Printed Circuit chassis. study nd You ill learn the basic principles of radio. You will construct, 

é 

s 

Work with RF and AF amplifiers and oscillators, detectors, r t,ers, test quip - 
meet. You will learn and practice code, using the Progressive Cnode Oscillator. You 
Will learn and practice trouble shooting, using the Progressive Signal Tracer, 
Progressive Signal Injector, Progressive Dynamic Radio A Electronics Tester, 

u Square Wave Generator and the accompanying instructional materials. 
You will receive training for the Novica, Technician and General Classes of 

F.C.C. Radio Amateur Licenses. You will build Receiver, Transmitter, Square Wave 
Generator, Code Oscillator, Signal 'iracer 

r 
and Signal Injector circuits, and learn hew 

to operate them. You will receive an excellent background for television, Hi -Fi and 
E lectronics. 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" 
ìs the product of many years of teaching and engineering experience. The "Edu - 

times the plow 
ide you 

you The 
education in 

Tracer 
Electronics isand 

worth than the price y pay. 9 a is more 
of the Kit. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically prepared for any person who 

has a desire to learn Radio. The "Edu -Kit" has been used successfully by young 
and old In all parts of the world, by many Radio Schools and Clubs in this country 
and abroad. It is used for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world. 

The Progressive Radio 'Edu -Kit" requires no in tructer. All instructions are 
included. Every step is carefully explained. You cannot make a 

n 
istake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the 

world, and , universally sally accepted as the standard in the field of electronics training. 
The 'Edu -Kit" uses the modern educational principle of "Learn by Doing.' 
Therefore, you will construct radio circuits, perform jobs and conduct experiments 
to illustrate the principles which you learn. 

You begin by examining the radio parts included in the "Edu- Kit." You 
then learn the function, theory and wiring of these parts. Then you build a simple 
adio. With this first set, you will enjoy listening to regular broadcast stations, 

learn theory, practice testing and troubleshooting. Then you build a more ad- 
vanced radio, learn 

m 
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 
Teche ie is n. 

Included in the "Edu -Kit" course are 20 Receiver, Transmitter, Code Oscillator, 
Signal Tracer, Signal Injector, Square Wave Generator and Amplifier circuits. These 
are not unprofessional "bread board" experiments but genuine radio circuits, con- 
structed by means of professional wiring and soldering on metal chassis, plus the 
new method of radio construction known as "Printed Circuitry." These circuits 
Operate on your regular AC or DC house current. 

In order to provide a thorough, well -integrated and easily-learned radio course, 
the "Edu -Kit" includes practical work as well as theory: troubleshooting in addi- 
tion to construction; training for all. whether your purpose in learning radio be 
for hobby, business or job; progressively- arranged material, ranging from simple 
circuits to well -advanced topic. in Hi -Fi and TV. Your studies will be further aided 
by Quiz materials and our well -known FREE Consultation Service. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions n essary to build 20 different radio 

and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube 
sockets, variable. electrolytic, mica, ceramic and paper dielectric condensers, resis- 
tors, tie strips, coils, hardware, "tubing, punched controls. 

chassis, hassis, 
anstructiene 

Manuals, 
hookup wire, solder. selenium rectifiers, v 

In addition, you receive Printed Circuit materials, including Printed Circuit chas- 
sis. special tube sockets, hardware and instructions. You also receive a useful set 
of tools, a professional electric soldering iron, and a self -powered Dynamic Radio B 
Electronics Tester. The "Edu -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 Quiz Book. Everything is yours to keep. 

J. Statatis. of 25 Poplar Pl., Waterbury, Conn., writes: "I have repaired several 
sets for my friends, and made money. The "Edu -Kit" paid for itself. I was ready 
to spend $240 for a Course. but I found your ad and sent for your Kit." 

UNCONDITIONAL MONEY -BACK GUARANTEE 

ORDER FROM AD - RECEIVE FREE BONUS 
RADIO & TV PARTS JACKPOT WORTH $15 

O Send ':Edu -Kit" Postpaid. I enclose full payment of $26.95. 
Send :'Edu -Kit" C.O.D. I will pay $26.95 plus postage. 
Send me FREE additional information describing "Edu- Kit." 

Name 

Address 

Progressive "EDU- KITS" Inc. 1185 Broadway, Dept 243 -G 
g Hewlett, N. Y. 

(ATT: S. GOODMAN, M.S. in ED., PRES.) 
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SOMEONE SHOULD DEVELOP AN EASY WAY 

TO LEARN ELECTRONICS AT HOME 

RCA INSTITUTES DID! 

Here is a whole new approach to learning 

electronics at home! RCA Institutes, 
one of the nations' largest schools devoted 

to electronics, has developed a faster, 
easier way for you to gain the skills and 

the knowledge you need for the career 

of your choice. Here for the first time, is a 

student -proved, scientifically designed way 

to learn. If you have had any doubts in 

the past about home training in electronics 
-if you have hesitated because you thought 

you might not be able to keep up -or that 
electronics was too complicated to learn - 
here is your answer! Read how 

RCA Institutes has revolutionized 
its entire home training ideas! 
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NEW CAREER PROGRAMS 

BEGIN WITH "AUTOTEXT" INSTRUCTION METHOD! 

Start to learn the field of your choice immediately! 

No previous training or experience in electronics needed! 

-With this new revolutionized method of 
home training you pick the career of 
your choice -and RCA Institutes trains 
you for it. RCA's Career Programs assure 
you that everything you learn will help 
you go directly to the field that you have 
chosen! No wasted time learning things 
you'll never use on the job! The Career 
Program you choose is especially de- 
signed to get you into that career in the 
fastest, easiest possible way! 

And each Career Program starts with 
the amazing "AUTOTEXT" Programmed 
Instruction Method -the new, faster way 
to learn that's almost automatic! "AUTO - 
TEXT" helps even those who have had 
trouble with conventional home training 
methods in the past. This is the "Space 
Age" way to learn everything you need 
to know with the least amount of time 
and effort. 

CHOOSE A CAREER PROGRAM NOW 

Your next stop may be the job of your 
choice. Each one of these RCA Institutes 
Career Programs is a complete unit. It 
contains the know -how you need to step 
into a profitable career. Here are the 
names of the programs and the kinds of 
jobs they train you for. Which one is 

for you? 
Television Servicing. Prepares you for a 

career as a TV Technician /Serviceman; 
Master Antenna Systems Technician; TV 
Laboratory Technician; Educational TV 
Technician. 
FCC License Preparation. For those who 
want to become TV Station Engineers, 
Communications Laboratory Techni- 
cians, or Field Engineers. 
Automation Electronics. Gets you ready 
to be an Automation Electronics Tech- 
nician; Manufacturer's Representative; 
Industrial Electronics Technician. 
Automatic Controls. Prepares you to be 
an Automatic Controls Electronics Tech- 
nician; Industrial Laboratory Technician; 
Maintenance Technician; Field Engineer. 
Digital Techniques. For a career as a 

Digital Techniques Electronics Techni- 
cian; Industrial Electronics Technician; 
Industrial Laboratory Technician. 

JUNE, 1965 

Telecommunications. For a job as TV Sta- 
tion Engineer, Mobile Communications 
Technician, Marine Radio Technician. 
Industrial Electronics. For jobs as In- 
dustrial Electronics Technicians; Field 
Engineers; Maintenance Technicians; In- 
dustrial Laboratory Technicians. 
Nuclear Instrumentation. For those who 
want careers as Nuclear Instrumentation 
Electronics Technicians; Industrial Lab- 
oratory Technicians; Industrial Electron- 
ics Technicians. 
Solid State Electronics. Become a spe- 
cialist in the Semiconductor Field. 
Electronics Drafting. Junior Draftsman, 
Junior Technical Illustrator; Parts In- 
spector; Design Draftsman Trainee 
Chartist. 

SEPARATE COURSES 
In addition, in order to meet specific 
needs, RCA Institutes offers a wide va- 
riety of separate courses which may be 
taken independently of the Career Pro- 
grams, on all subjects from Electronics 
Fundamentals to Computer Program- 
ming. Complete information will be sent 
with your other materials. 

LIBERAL TUITION PLAN 
RCA offers you a unique Liberal Tuition 
Plan -your most economical way to 
learn. You pay for lessons only as you 
order them. No long term contracts. If 
you wish to stop your training for any 
reason, you may do so and not owe one 
cent until you resume the course. 

VALUABLE EQUIPMENT 
You receive valuable equipment to keep 
and use on the job -and you never have 
to take apart one piece to build another. 
New - Programmed Electronics Bread- 
board. You now will receive a scien- 
tifically, programmed electronic bread- 

board with your study material. This 
breadboard provides limitless experi- 
mentation with basic electrical and elec- 
tronic circuits involving vacuum tubes 
and transistors and includes the con- 
struction of a working signal generator 
and superheterodyne AM Receiver. 

Bonus From RCA -Multimeter and 
Oscilloscope Kits. At no additional cost, 
you will receive with every RCA Institutes 
Career Program the instruments and kit 
material you need to build a multimeter 
and oscilloscope. The inclusion of both 
these kits is an RCA extra. 

CLASSROOM TRAINING 
ALSO AVAILABLE 
RCA Institutes maintains one of the larg- 
est schools of its kind in New York City 
where classroom and laboratory train- 
ing is available in day or evening ses- 
sions. You may be admitted without any 
previous technical training; preparatory 
courses are available if you haven't com- 
pleted high school. Coeducational class- 
es start four times a year. 

FREE PLACEMENT SERVICE 
In recent years, 9 out of 10 Resident 
School students who used the Free 
Placement Service had their jobs waiting 
for them when they graduated. And 
many of these jobs were with top com- 
panies in the field -such as IBM, Bell 
Telephone Labs, General Electric, RCA, 
and radio and TV stations and other 
communications systems throughout 
the world. 

SEND ATTACHED POSTAGE PAID CARD 
FOR COMPLETE INFORMATION, NO OB- 
LIGATION. NO SALESMAN WILL CALL. 
FREE BOOK INCLUDED. CHECK HOME 
STUDY OR CLASSROOM TRAINING. 

RCA INSTITUTES, InC..reptRE -65 
A Service of Radio Corporation of America 
350 West 4th St., New York, N.Y. 10014 

The Most Trusted Name in Electronics 
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RAYTHEON 

GREAT 
NE 

CITIZENS BAND 
RADIO 

Advanced solid -state technology... all planar 
silicon transistors_ slim -line styling permits 

easy mounting in any car. TWR -7 is the econ- 

omical answer to highway emergency radio 

for every motorist. 

$12995 
HIGHLIGHTS: 5- channels 5 -watts power input Usable for Public 
Address Zener diode regulated RF output and modulation indi- 
cator light Two -stage noise limiter Exceptionally low standby 
current drain Size, 11/2" high, 61/2" wide, 71" deep. 

RAY -TEL 213 E. Grand Ave,, So. San Francisco. Calif. 
Please send full information on TWR -7, C -D radio... 

Name 

Number 

City 

70 

Street 

State Zip code 

TECHNOTES continued 

HEATH TONE -SQUELCH FAILURE 

Three separate Heath GD -162A tone -squelch units 
would fail to receive and send properly after a few hours of 
operation. Replacing the 6AN8 tube would cure the trouble 
temporarily. The heater supply was found to be more than 
7.5 volts on all units (with á line voltage of 117). The 6AN8 
tube was shorting, heater to cathode. 

TI 
RED 

BLK 

105-125V,50-60rL RED 

S2 BLK YEL 

YEL -L 

2R 4 4 

2y 6C4 6AN8 

3 3 

The problem was cured by adding a 2 -ohm resistor in 
series with the heater line (see diagram). -James R. Giles 

AC -DC PILOT LIGHT BURNS OUT IMMEDIATELY 

In practically all cases the trouble is due to an open 
part in the tapped rectifier heater. When this occurs, all the 
current drawn by the other tube heaters flows through the 
pilot light, and it burns out. 

The tube may have tested OK in a tube tester, since the 
heater supply in the tube tester may be connected across the 
tube heater without regard to the tap. 

The easiest way to check a 35W4 is to substitute a new 
tube. Very often taps burn out for no apparent reason but, 
before inserting a new tube, check the filter capacitors. - 
E. L. Deschmnbault END 

FOR RADIO- ELECTRONICS SUBSCRIBERS 

An unusual chance 

to introduce a friend 

to Radio -Electronics 

Some of your friends probably share your interest in 
electronics- either professionally, as a hobby, or both. 

If one such friend is not reading Radio -Electronics 
now we'll be happy to send him a complimentary copy. 

He'll appreciate your thoughtfulness in having a free 
copy sent to him. And, if he chooses to subscribe after 
seeing a sample copy, you will add still another mutual 
bond of interest to your friendship. 

RADIO -ELECTRONICS 6-65 
154 West 14th St., New York, N.Y. 10011 
Without obligation, send a complimentary copy of Radio - 
Electronics and your special offer. 

TO 

ADDRESS 

CITY STATE ZIP 

Radio -Electronics Subscriber 
(Must be signed to validate offer) 

RADIO-ELECTRONICS 
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1965 SEMI- ANNUAL INDEX 
RADIO -ELECTRONICS January -June, 1965 of Vol. XXXVI 

A 
ABC's of Color TV Service (Middleton) Jan 36 
"Anonymous" Speakers, Radio- Electronics 

Report on (Sutheim) Feb 30; 
(Corres) Apr 16, May 14. Jun 14 

Antennas for Color TV (Cantor) Apr 34 

At Last- Wireless Power Transmission 
(Sutheim) Jan 72; (Corres) Mar 16 

AUDIO -HIGH FIDELITY -STEREO 
Amplifier 

Cooking Up an (Darr) (Corres) Feb 17 
Transistor Amplifier, Output Circuit 

Protection for (Sutheim) Jun 45 
Transistor Power (Schober TR -2) May 61 

Distortion cancellation (Pat) Mar 103 
Feedback with different voice -coil impedance Jun 73 
Microphone, wide -range low- impedance 

(Sonotone CM- 1050WR)t Apr 61 
Mike Techniques for Amateur Recordists 

(Berger) Mar 49 
Multiplex tuner (Dynatuner Stereomatic 

FM -3)t Feb 60 
Projectionist, Pushbutton* (Brooks) Jan 54 
Record player(s) 

Changer, Nine -Volt Record May 44 
Portable (Shure M100L Portative)t Jan 76 
Record speed, another, announced 

(NB) Mar 6 
Records, Play in Vacuum? (Sutheim) Mar 39 
Turntable Rumble, Measuring 

(Villchur) Mar 40 
Servicing -see Servicing, audio -high 

fidelity- stereo 
70 Volts, or Wiring for Sound the Easy 

Way (Briggs) Feb 50 
Speaker(s) 

Acoustic -suspension system (Acoustic 
Research AR -4)t Apr 61 

"Anonymous ", Radio -Electronics 
Report on (Sutheim) Feb 30; 

(Corres) Apr 16, May 14, Jun 14 
Bookshelf (Lahti)-( Feb 61 
Improved, What's (Brociner) Apr 36 
What's Going On with (Brociner) Mar 46 

Stereo 
Amplifier, T- 40/40: 80 -Watt All - 

Transistor°§ (Meyer) Mar 32; 
(Corr) Apr 92, May 48 

Harmonic generator, locked -oscillator 
(Pat) Jun 86 

Pickup, semiconductor phono, has 
dc- to -30 -kc response (NB) Jan 6 

Projectionist, Pushbutton* (Brooks) Jan 54 

Speakers, Low -cost, Easy -to- build* 
(Lemburg) May 40 

Tuner (Scott 312 FM)t Mar 61 
Tape recorder(s) 

Choosing Right Tape Machine 
(Burstein) Mar 43 

How Tape Recorders Work (Smith) Mar 36 

and Japanese Transistor Radio, Guide Apr 58 
Mike Techniques for Amateur Record- 

ists (Berger) Mar 49 

Portable (Norelco Carry -Corder 150) 
(Berger) Jun 62 

Projectionist, Pushbutton' (Brooks) Jan 54 

Stereo (Sony TC -200)t Mar 66 
VOX for (NC) May 83 

Wave filter, mobile recorder (NC) Feb 90 
Tuner(s) 

Multiplex (Dynatuner Stereomatic 
FM -3)t Feb 60 

Stereo (Scott 312 FM)t Mar 61 
Turntable Rumble, Measuring 

( Villchur) Mar 40 
Automatic Degaussing (Davidson and Leslie) Mar 55 

AUTOMOBILE(S) 
Horn, Electronic Musical, for Your Car 

(Greenlee) May 46 
Ignition, electronic 

Breaker Points, Transistors Save* 
(Gyorki)' (Corres) Jan 22 

for Positive Ground (Corres) Mar 21 
Questions (Corres) Mar 20 
Single- Transistor System' (Baker) Apr 40 
Transistor (Corres) May 10 
Zenerless Transistor" (King) (Corres) Mar 20 

Radio, transistor portable, use in car (NC) Apr 89 
Radios, New Life for Old (Burr) Apr 39 
Tachometer -Dwellmeter for (Conradi) 

Mar 56; (Corr) May 21 

B 

Basic Industrial Electronics for TV Men (Darr) Apr 46 

Battery Eliminator for Vtvm's Feb 51 

Boat's Electronics, Launching (Robberson) 
Feb 34; More on Apr 56 

Bomb detection (Pat) Mar 103 

Breaker Box (Blechman) Feb 33 

C 

Choosing Right Tape Machine (Burstein) Mar 43 

Case for NTSC in Europe (Brown) Mar 58 

Color Television Throughout 
40; 
ld (Aisberg) 

Corr (Corres) Jun 12 

Color TV Checks with No Instruments (Darr) Jun 54 

Come Along on a CB Service Call (Mivec) Jun 52 

Communications, Future of (Pierce) Feb 29 

Computer(s) 

JUNE, 1965 

KEY TO SYMBOLS AND ABBREVIATIONS 
Construction Articles 

j Section of full-length article 

§ Cl 
Transistorized 

Service Clinic 
Corr Correction 
Corres Correspondence 
NB News Briefs 
NC Noteworthy Circuits 
Pat New Patents 
Tech Technotes 
TTO Try This One 
WN What's New 

Regular departments not itemized are New Books, 
New Literature, New Products, Technicians' News, What's 
Your EQ? 

Cybernetics, Russians study (NB) Jun 
Family, new, announced by RCA (NB) Feb 
Languages proliferating (NB) Jan 
Sex -conscious, claimed by Sperry Rand (NB) Jan 

Converters for Uhf TV (Davidson) Feb 
Cooking Up an Amplifier (Darr) (Corres) Feb 

D 
Degaussing, Automatic (Davidson and Leslie) Mar 
Diode Applications, Unusual (Scott) Feb 
Diodes, Gallium phosphide, modulate light 

waves (NB) Jan 
Dwellmeter- Tachometer for Your Car' (Conradi) 

Mar 56; (Corr) May 

E 

EDITORIAL(S) 
CATV -A Natural Evolution (Ford) May 
CAN -Whether, Whither and Why (Leslie) May 
CB, Future of (Freeland) Apr 
Color TV -Today and Tomorrow (Engstrom) Jan 
Communications, Future of (Pierce) Feb 
Electronics and Aged (Gernsback) Jun 
High Fidelity, What Is (Goldmark) Mar 

Electrical Anethesia (Bray) Feb 
ELECTRONIC(S) 

Amplifier, Fluid (Sinclair) Feb 
Amplifier, thin -film microwave, has 1,000 - 

mc bandwidth (NB) May 
Atomic clock, Hydrogen -maser (WN) Feb 
Boats, Launching (Robberson) 

Feb 34; More on Apr 
Bomb detection (Pat) Mar 
Circuit breaker, SCR (NC) Jan 
Communications system, highspeed (NB) Jan 
Electrets, rapid recording method uses 

tape (NB) Jan 
Explosives, testing (Pat) Apr 
Flash -by -night (Pat) Apr 
Fluid Amplifier (Sinclair) Feb 
Frequency divider, unusual (NC) Feb 
Fuel cell (Pat) May 
Gloss now measured by (NB) May 
Image intensifier (NB) Jan 
Industrial for TV Men, Basic (Darr) Apr 
Light- dimmer circuits, new (NC) May 
Logic circuit, neon (Pat) Feb 
Magnetic -field intensifier, superconductive 

(Pat) Jun 
Microwave, new cross -continent (NB) Feb 
Moon mass, measure (WN) May 
Multivibrator, complementary§ (Pat) Jan 
Music, What Is Electronic (Seawright) Jun 
Musical Horn for Your Cars (Greenlee) May 
Newspaper, First electronic printed in 

Japan (NB) Feb 
Nomogram, do- it- yourself parallel -R 

Series -C (110) Feb 97; (Corr) Mar 
Oscillator, variable- frequency (Pat) Feb 
Permeance measurement (Pat) Apr 
Photocells from selenium rectifiers (TTO) Apr 
Primer (Sinclair) Feb 
Radiography, neutron, complements X -rays 

(NB) Jun 
SCR circuit breaker (NC) Jan 
SCR Power Control'§ (Wijsen) May 
SCR's, dizzy? (WN) Feb 
Semiconductors for Illumination? (Hilsum) Jun 
Shark repeller to be marketed (NB) May 
Siren (Pat) May 
Slide Rule fort May 
Solar -Cell Circuits (Stoner) Jan 
Sunspot minimum past (NB) Apr 
Superconductivity in graphite and alkali 

metal compounds (NB) 
Switch, solid -state (Pat) 
Thermomagnetic device (Pat) 
Thyratron with Black Box (Darling) 
Tickets magnetically coded (NB) 
Vernier output control (NC) 

F 
Flash -by -night (Pat) 
Feedback with different voice -coil impedance 
Fluid Amplifier (Sinclair) 

4 
6 

18 
14 
75 
17 

55 
52 

6 

21 

29 
29 
33 
31 
29 
29 
31 
40 

44 

4 
43 

56 
103 
104 
18 

8 
93 
93 
44 
90 
85 

6 
16 
16 
83 

103 

86 
6 

45 
109 
36 
46 

14 

14 
103 
93 
90 
72 

48 
104 
54 
43 
49 

4 

85 
60 
52 

6 

Jun 11 
Jun 86 
Jan 109 
Jun 44 
Feb 14 
Apr 89 

Apr 93 
Jun 73 
Feb 44 

G 
Get All TV Channels (Reinken) May 36 
Glossary of Color Terms (Bukstein) 

Jan 39, Feb 18, Apr 19 
H 

How Tape Recorders Work (Smith) Mar 36 
Hypersensitive Photoelectric Relays (Shaw) Apr 52 

ASSEMBLE YOUR OWN 

ALL- TRANSISTOR 

Ydiciet 
ELECTRONIC ORGAN 

3 NEW MODELS 

Recital $1500 
Consolette II $850 
Spinet $550 

This is the all - 
new, all- transis- 
tor Schober 

Recital Model ...the most versatile electronic 
organ available today. Its 32 voices (plus amaz- 
ing "Library of Stops "), 6 couplers and 5 pitch 
registers delight professional musicians...make 
learning easy for beginners. Comparable to 
ready -built organs selling from $5000 to $6000. 

The pride and satisfaction of building one of 
these most pipe -like of electronic organs can 
now be yours ... starting for as low as $550. 
The Schober Spinet, only 391/4 inches wide, fits 
into the smallest living room. The new, all - 
transistor Schober Consolette II is the aristocrat 
of "home- size" organs ... with two full 61 -note 
manuals, 17 pedals, 22 stops and coupler, 3 

pitch registers and authentic theatre voicing. 

AND YOU SAVE 50% OR MORE BECAUSE YOU'RE BUYING 

DIRECTLY FROM THE MANUFACTURER 

AND PAYING ONLY FOR THE PARTS, NOT COSTLY LABOR. 

It's easy to assemble a Schober Organ. No spe- 
cial skills or experience needed. No technical 
or musical knowledge either. Everything you 
need is furnished, including the know -how. You 
supply only simple hand tools and the time. 

You can buy the organ section by section ... so 
you needn't spend the whole amount at once. 

You can begin playing in an hour, even if 
you've never played before -with the ingenious 
Pointer System, available from Schober. 

Thousands of men and women- teenagers, too 
-have already assembled Schober Organs. 
We're proud to say that many who could 
afford to buy any organ have chosen Schober 
because they preferred it musically. 

Send for our free Schober Booklet, describing 
in detail the exciting Schober Organs and op- 
tional accessories; it includes a free 7 -inch "sam- 
pler" record so you can hear before you buy. 

THE 9ChC4 64,941/12 CORPORATION 

43 West 61st Street, New York, N.Y. 10023 

Also available in Canada, Australia, Hong Kong, 
Mexico, Puerto Rico, and the United Kingdom 

r 
THE SCHOBER ORGAN CORP., Dept. RE -37 

43 West 61st Street, New York, N.Y. 10023 

Please send me FREE Schober Booklet 
and free 7 -inch "sampler" record. 

Enclosed find $2.00 for 10 -inch quality LP 

record of Schober Organ music. ($2.00 

refunded with purchase of first kit.) 

Name 

Address 

City 

IL 

State Zip No._ 
-I 
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Inductance Checker and Tone Generator 
(Posklensky) Mar 

Industrial Electronics for TV Men, Basic (Darr) Apr 
Intercabling Troubles, Mobile 2 -Way Systems 

(Mivec) Feb 
Intercom circuit, unusual (NC) Mar 
Intercom from Table Radio` (Barry) Jun 
Intensify Your Scope (Cohn) Feb 

Japanese Transistor Radio and Tape Recorder 
Guide Apr 58; (Corres) Jun 

K 
Keyed Agc Isn't So Tough (Darr) 

TVI, Hams seldom to blame for (NB) May 4 
Antenna, "outboard ", boosts small -radio 

52 performance (TTO) Mar 102 
46 Auto, New Life for Old (Burr) Apr 39 

Boat's Electronics, Launching (Robberson) 
70 Feb 34; More on Apr 56 
99 Broadcasters, pirate, have trouble (NB) Feb 8 
56 CB 
36 FCC reaffirms stand on order (NB) May 4 

No Squelch? Design It (Block) May 42 
Range from Rigs, More (Scott) Jan 56 
Rules, new, firm seeks injunction 

20 against (NB) Jun 8 
Transceiver, Modifying Knight C -100 Jun 38 

Communications Receivers, New Departure 
in (Scott) Mar 76 

Detector, new, for SSB, CW and AM 
(NC) (Corr) Jan 22 

FM duplication to end (NB) Apr 8 
45 FM Set, Pep Up Your Old' (Phillips) Apr 42 

4 Intercom from Table Radio* (Barry) Jun 56 
4 Japanese Transistor Radio and Tape 

14 Recorder Guide Apr 58; (Corres) Jun 20 
4 Marine 

18 Boat's Electronics, Launching (Robber - 
6 son) Feb 34; More on Apr 56 

Mobile 
6 Phone, direct -dial, developed by 

45 Bell Labs (NB) Mar 14 
34 Plea, EIA backs up, with figures (NB) Mar 6 
83 Servicing -see Servicing, Radio 

Stars are talking to us? (NB) Jan 6 

56 Sunspot minimum past (NB) Apr 6 
Time signals retarded (WWVH and WWVB) 

40 (NB) Jan 18; (CHU) (NB) Mar 14 
58 Transistor, 117 -Volt -Now Jun 39 

Wireless Power Transmission -At Last 
(Sutheim) Jan 72; (Corres) Mar 16 

Relay, Hypersensitive Photoelectric'§ (Shaw) Apr 52 
Resistances, Ultra -High, Measuring (Jaski) 

(Corres) Jan 27, May 12 
Rotators, How to Repair (Davidson) (Corres) Jan 22 
Roundup of 1965 Color Sets (Scott) Jan 44 

May 52 

L 
LASER(S) 

AM, low- power, on a light beam (WN) May 
Caution in research urged (NB) Jun 
CW ruby, works at room temperature (NB) May 
Satellite tracked (NB) Feb 
Single- frequency, produces high power (NB) Jun 
Trillion watts power possible (NB) Jan 
TV stations on one beam, seven (NB) May 
Two locked in phase by Bell Labs scientists 

(NB) Apr 
Voice and music on narrow beam (WN) May 

Launching the Boat's Electronics (Robberson) Feb 
Light -dimmer circuits, new (NC) May 
Linear -Scale Ac Meters, Make Your Own' 

(Sutton) May 
Low -cost, Easy -to -build Stereo Speaker 

Enclosures* (Lemburg) May 
Low -Cost Strip -Chart Recorders (Leslie) Jun 

M 
Make Your Own Linear -Scale Ac Meters° 

(Sutton) May 
Measuring Turntable Rumble (Villchur) Mar 
Measuring Ultra -High Resistances (Jaski) 

(Corres) Jan 
MEDICINE 

Anesthesia, Electrical (Bray) Feb 
Arm, electronic, guided by muscle currents 

(NB) Mar 
Brain's electrical signals converted to 

sound (NB) Feb 
Hearts, new, for humans forecast (NB) Jun 
Laser research caution urged (NB) Jun 
Muscle Stimulator, Solid- State§ 

(Breskend) Jun 
Sleep- inducer, Russians patent electronic 

(NB) Mar 
"Talking typewriter" helps schizoid 

children (NB) Jun 
"Tired -child syndrome" due to TV 

watching (NB) Jan 
Ultrasonics, surgical instrument sees with 

(NB) Jan 
Mike Techniques for Amateur Recordists (Berger) Mar 
Mobile 2 -Way Systems Intercabling Troubles 

(Mivec) Feb 
Modifying Knight C -100 CB Transceiver Jun 
More on the Boat's Electronics (Robberson) Apr 
More Range from CB Rigs (Scott) Jan 
Musical Horn, Electronic, for Your Cars 

(Greenlee) May 

N 
New Departure in Communications Receivers 

(Scott) 
New Life for Old Auto Radios (Burr) 
New Transistor Voltmeter Is Stable and Drift- 

free`§ (Laughter) 
Nine -Volt Record Changer 
No Squelch? Design It (Block) 
No- Instrument Checks for Color TV (Darr) 
Now -117 -Volt Transistor Radio 
NTSC in Europe, Case for (Brown) 

0 
Output Circuit Protection for Transistor 

Amplifiers (Sutheim) 
Output control, Vernier (NC) 

P 
Pep Up Your Old FM Set* (Phillips) 
Photocells from selenium rectifiers (TTO) 
Photoelectric Relay, Hypersensitive (Shaw) 
Photoflash Power Supply (Math) 

56 
40 

27 

40 

8 

14 
6 
4 

42 

6 

4 

18 

8 
49 

s 
70 Volts, or Wiring for Sound the Easy Way 

(Briggs) 
Satellites, long- distance phone call via (NB) 
Scopes: Ac or Dc (Jaski) 
SCR circuit breaker (NC) 
SCR Power Controls (Wijsen) 
SCR's, dizzy (WN) 
Secret of Color Service (Margolis) 
Semiconductors for Illumination? (Hilsum) 

Feb 50 
Jun 6 
Feb 55 
Jan 104 

May 54 
Feb 43 
Feb 37 
Jun 49 

SERVICING 
Antenna terminals, fastening lead -in to 

(TTO) Jun 85 
AUDIO -HIGH FIDELITY -STEREO 

Amplifier, too much B+ on (CI) Mar 25 
Audiophile, serving the (CI) Mar 22 

70 
Bias adjustment (Philips EL3515 -D) 

38 
(Tech) Jun 63 

56 
Connections, premarked: sales aid 

56 
(TTO) May 84 

Phono motors, disassembling (Tech) Apr 74 

46 
Pilot lights, cool sets with pink (Tech) Mar 80 
Rf pickup on earphone extension lead 

(CI) Jun 26 
Tape recorder(s) 

Mar 76 
Counter drive belts (Norelco 

Apr 39 
200, 300, 400) (Tech) Mar 80 

German (Grundig Einlander 

Jun 34 
TK -30) (Cl) Mar 25 

Heads, cleaning (Tech) May 71 
May 44 Muting faulty (Uher SR -111) 
May (Tech) Jan 93 
Jan 50 No sound (Grundig TK -1) (Tech) Feb 77 
Jun 39 Right -channel playback and 
Mar 58 recording missing (Norelco/ 

Philips Continental 400) 
(Tech) May 70 

Tuner, periodic oscillator shift 
(Harman- Kardon 500) (Tech) Apr 73 

Breaker Box (Blechman)` Feb 33 
Brass tubing versatile toolbox accessory 

(TTO) Jan 108 
Apr 42 Capacitor plates, jeweler's loupe aid (TTO) Apr 90 
Apr 90 Clocks, stamp (Stromberg 12) (Tech) Jan 94 
Apr 52 Coils, wind without forms (TTO) Feb 97 
Feb 95 Component storage, flip -top (TTO) Jan 109 

Electrolytics, aluminum solder helps 
salvage (TTO) Jan 107 

Equipment carts for almost nothing (TTO) Apr 92 
Fuse holders, indicating, turn pilots, save 

space (TTO) Jan 107 
Grommets in strips Feb 32 
Industrial 

Air -flow interlocks (Tech) Jun 63 
Lathe speed (Monarch EE, 10 -inch) 

(Tech) Apr 74 
Recording instruments (Electronik) 

(Tech) Feb 79 
Temperature recorder, loss of burnout 

protection in (Electronik 152) 
(Tech) Mar 81 

Jeweler's loupe as aid (TTO) Apr 90 
Mar 6 Pilot burnout frequent in sets with 35W4 

(Tech) Jan 96 
Price sheet under glass (TTO) Jan 109 

RADIO 
AM interference on FM (Tech) May 70 

Feb 16 Antenna, "outboard ", boosts small 
Jun 78 radio performance (TTO) Mar 102 
Feb 105 Antenna, shorted whip (Tech) Jun 65 
Jan 6 Bass control, no (CI) Apr 26 

Jun 45 
Apr 89 

PHOTOGRAPHY 
Camera Shutters, Vtvm Checks 

(McCready) May 38 
Photoflash Power Supply (Math) Feb 95 
Projectionist, Pushbutton* (Brooks) Jan 54 
Slave flash, simpler (NC) Jan 104 
Speedlights, Servicing (Lemons) (Corres) Jan 24 

Play Your Records in Vacuum? (Sutheim) Mar 39 
Power Supply, Photoflash (Math) Feb 95 
Professional Printed Circuits without Photography 

(Carlson) Jun 40 
Pushbutton Projectionist* (Brooks) Jan 54 

R 
Radar 

System goes Eskimo, new (NB) 
Tape Recorder, giant, speeds at 60 mph 

(NB) 
Weather- tracking (NB) 

RADIO 
Amateur (Corres) 

Booster, high -gain broad -band (NC) 
Call -signs Listed 
Stamp honors (NB) 

72 

Jun 11 
Feb 14 

Battery charge, wrong -way (1959 Ford) 
(Tech) Jun 64 

Boat's Electronics, Launching 
(Robberson) Feb 34; More on Apr 56 

CB Service Call, Come Along on 
(Mivec) Jun 52 

Data wanted (Air Castle) (CI) May 24 
Fading, FM (G -E 409) (Tech) Jan 94 
Intercabling Systems, Mobile 2 -Way 

(Mivec) Feb 70 
Line noise, killing in ac -dc sets (Tech) Jan 93 
Mobile 2 -Way Systems Intercabling 

Troubles (Mivec) Feb 70 
Pilot light, ac-dc, burns out 

immediately (Tech) Jun 20 
Pilot lights, cool sets with pink (Tech) Mar 80 
Rf pickup on earphone extension lead 

(CI) Jun 26 
Sweep -Align AM i.f.'s (Carlson) Mar 53 
Tone -squelch failure (Heath GD -162A) 

(Tech) Jun 70 
Toy radios useful in shop (Tech) Jan 95 
Transistor(s) 

Current, too much (RCA 8- BT -71) 
(CI) Jun 27 

Stage check, quick (Tech) Jun 64 
Replacement (CI) Apr 26 

Trimmers, sealing (Tech) Feb 78 
Wet Cells Dry Out, When (Remel) Mar 60 

Radiotelephones, battery -polarity warning 
reduces service calls on (Tech) 
(Corres) May 14 

Shorts, locating with ohmmeter (Tech) Jun 65 
Soldering -see Soldering 
Speedlights (Lemons) (Corres) Jan 24 

TELEVISION 
Agc troubles, RCA KCS -82 (Tech) Apr 74 
Antennas, "extension" (CI) May 25 
Camera, polaroid, aids (Tech) Feb 79 
Cameras, transistor CTV (Philco 367) 

(Tech) Jan 94 
Color 

ABC's of (Middleton) Jan 36 
Checks with No Instruments (Darr) Jun 54 
Magnetism "permanent" (RCA 

CTC7A) (CI) Jun 25 
No- Instrument Checks for (Darr) Jan 50 
Poor or incorrect (Tech) Jan 93 
Secret of (Margolis) Feb 37 

Conversion 
German standards (CI) Jan 66 
Swedish standards (Admiral) (CI) Apr 25 

Converters for Uhf (Davidson) Feb 75 
CRT, rebuilt, failure (Emerson) (CI) May 26 
Custom installation (DuMont RA -112) 

(CI) Feb 27 
Damper blowout, intermittent (RCA) 

(CI) Mar 26 
Damper red -hot (Hoffman 21M351N) 

(Tech) Jan 96 
Earphone impedance matching (CI) 

Feb 25; (Corres) May 14 
German standards, conversion to (CI) Jan 66 
Get All TV Channels (Reinken) May 36 
High voltage, no roster (Hoffman MK 

10) (CI) Jun 27 
Horizontal 

Frequency drifting and squegging 
(Silvertone 528.50180, -81 
etc.) (Tech) Apr 73 

Oscillator instability in kit TV 
(Transvision G) (Tech) Mar 81 

Sync bad (Silvertone 8115) (Tech) Jan 96 
Hum bars (Motorola 24K18 -B) (Tech) Jun 63 
Keyed Agc Isn't So Tough (Darr) May 52 
Kit troubles (Transvision G) (Tech) Mar 81 
Negative picture (Zenith) (CI) Jun 24 
Picture elements displaced (Sparton 

5301) (CI) Jan 66 
Picture and sound intermittent 

(Zenith 17X22) (CI) Apr 25 
Power transformer replacement (RCA 

8T270) (Cl) Feb 25 
Reference points (CI) May 22 
Remote control (Philco H- 4251R) (CI) Jan 70 
Retrace lines in kit TV (Transvision G) 

(Tech) Mar 81 
Rotators, How to Repair (Davidson) 

(Corres) Jan 22 
Sound and picture intermittent 

(Zenith 17X22) (CI) Apr 25 
Sound overloading (RCA KCS 82) 

r 74 
Snivet(s? 

Tech) 
No (CBS 817) (CI) Jun 24 

Swedish standards, conversion to 
(Admiral) (CI) Apr 25 

Sync bad (Philco 11N51A) (Tech) Jun 64 
Time shavers (CI) Jun 22 
Tuner 

Alignment (CI) Feb 27 
Trouble (RCA) (CI) May 25; 

(Trav -Ler 65G50) (CI) Feb 26 
Vertical 

Drift (RCA Portable KCS120 -E, 
-F) (Tech) May 70 

Foldover (Philco D -181) (Cl) Mar 26 
Odd troubles (CI) Apr 24 
Sweep, intermittent loss (RCA 

KCS -127) (CI) May 26 
Sync (Admiral 20G6) (CI) Jun 25 
Sync, no (RCA KCS -96) (Tech) Jan 94 
Trouble (CI) Feb 24 

Video overloading (RCA KCS 82) (Tech) Apr 74 
Warmup drift (Coronado) (CI) Jun 24 
Width -coil problem (Firestone 

13 -G -54) (Cl) May 24 

RADIO- ELECTRONICS 
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TEST INSTRUMENTS 

Rf generator, calibrating band F 

(Eico JZ4) (tech) 
Scope clipping (Triplett 3441) (Tech) 
Scope -trace changes, gaging small 

(TT0) 
Test socket, you don't need (TTO) 
Transistor(s) 

Heat sinks, tin-can (170) 
Leads, mounting board protects (TTO) 
Mounting, simplified power (TTO) 
Protect (TTO) 

Single- Transistor Ignition System' (Baker) 
Small World (Sutheim) 
Solar -Cell Circuits (Stoner) 
Soldering 

Desoldering iron (TTO) 
Electrolytics, aluminum solder helps 

salvage (TTO) 
MiniGator clips (TTO) 

Solid -State FM Multiplex Generators (Hansen) 
Solid -State Muscle Stimulator'§ (Breskend) 
Space 

Moon mass, measure (WN) 
Stars are talking to us? (NB) 
Sunspot minimum past (NB) 

Speedlights, Servicing (Lemons) (Corres) 
Strip -chart Recorders. Low -Cost (Leslie) 
Sweep -Align AM i.f.'s (Carlson) 

Feb 78 
Feb 77 

May 84 
Jan 105 

Feb 97 
Jan 108 
Jun 85 
Mar 100 
Apr 40 
Apr 49 
Jan 52 

Jun 85 

Jan 107 
Mar 100 
May 30 
Jun 42 

May 
Jan 
Apr 
Jan 
Jun 
Mar 

45 
6 
6 

24 
58 
53 

T 
T- 40/40: 80 -Watt All- Transistor Stereo 

Amplifier` (Meyer) Mar 32; 
.(Corr) Apr 92, May 48 

Tachometer -Dwellmeter for Your Cat' (Conradi) 
Mar 56; (Corr) May 21 

TELEVISION 

Antenna farms, proposes (NB) May 8 
Broadcasters, pirate, have trouble (NB) Feb 8 
Camera, world's shortest (WN) May 45 
CAN, Network sues (NB) Feb 8 
Closed -circuit 

'' Astrovision'' (WN) Feb 43 
Atlantic Coast Line uses (NB) Feb 14 
for airline passengers (NB) Feb 6 
Traffic monitor (WN) Feb 43 

Color 
ABC's of Service (Middleton) Jan 36 
Antennas for (Cantor) Apr 34 
Chromatron sets, first, to come from 

Japan (NB) Apr 6 
Converter withdrawn (NB) Jun 4 
European, two color systems for? (NB) Jun 10 
Glossary of terms (Bukstein) 

Jan 39, Feb 18, Apr 19 
1965 Roundup of Sets (Scott) Jan 44 
No- Instrument Checks for (Darr) Jan 50 
NTSC in Europe, Case for (Brown) Mar 58 
RCA CTC16, Schematic of Chassis Jan 42 
Servicing -see Servicing, Television 
Signal (CI) Jan 61 
Test Equipment -see Test Equipment 
Thinking of? (Mandl) Jan 34 
Throughout World (Aisberg) Jan 40; 

Corr (Corres) Jun 12 
Tubes, What's New in (Lachenbruch) Jan 32 

Degaussing, Automatic (Davidson and 
Leslie) Mar 55 

Neutron radiography complements X -rays 
(NB) Jun 48 

Newspaper, first electronic printed in 
Japan (NB) Feb 14 

Pay, California turns down (NB) Jan 16 
Pay, not answer for particular patrons (NB) Apr 6 
Solid -state screen, thin -film techniques 

may bring (NB) Jun 6 
Stations on one laser beam, seven (NB) May 6 
Tape Recorder 

Home, announced by Sony Corp. (NB) Apr 8 
Home, want a? (NB) Jan 14 
We built a (Shadbolt) Jun 30 

Teaching system, students can participate 
in TV-FM (NB) Mar 6 

3 -D from Czechoslovakia? (NB) May 6 
Three -Dimensional (Fiction) (Figs) Apr 54 
Tubes 

More than tubs (NB) May 4 
3 millionth pix tube by RCA (NB) Jan 18 
NI, hams seldom to blame for (NB) May 4 

Uhf, Converters for (Davidson) Feb 75 

TEST INSTRUMENTS 

Audio Sweep Generator' (Stein) (Corr) 
Color analyzer (Mercury 900)1' 
Color bar generator (B &K 1240)1 
Color generator (Hickok 662)f 

Vectorscope and (Lectrotech V -7)1 
Color pattern generator (Motorola) 
Explosives, testing (PAT) 
Field- strength meter, simple CB (NC) 
Gloss now measured by (NB) 
Inductance Checker and Tone Generator's 

(Posklensky) 
Meters, Linear -Scale, Make Your Own 

(Sutton) 
Multiplex generator, Solid -State FM'S 

(Hansen) 
Scope(s) 

Ac or Dc (Jaski) 
Intensify Your (Cohn) 
Time -Mark Generator for`§ (Roberts) 
Traces, gaging small (TTO) 

Semiconductor circuit tester (American 
Electronic Laboratories 250)1 

Signal generator (Nombrex 27)1 Mar 70; 
(Seco 980.990)1 

JUNE, 1965 

Feb 16 
Jan 48 
Jan 48 
Feb 66 
Jan 47 
Jan 55 
Apr 93 
Jun 78 
May 6 

Mar 52 

May 56 

May 

Feb 55 
Feb 36 
Apr 44 
May 84 

Apr 70 

Jan 49 

Small World (Sutheim) 
Square -wave maker (Monterey Electronics 

Squaremaker ME -109)t 
Strip -Chart Recorders, Low -Cost (Leslie) 
Time -Mark Generator for Your Scope 

(Roberts) 
Tone Generator and Inductance Checker's 

(Posklensky) 
Transducer (Don Bosco Universal 

Stethotracer PHD 100 -A)1' 
Transistor gain checker, modified (TTO) 
Vectorscope and color generator (Lectrotech 

V-7)1 
Voltage reference decade, precision-1 

(Corres) 
Voltmeter kit (International Crystal A0C- 

VMK -1)1 
Voltmeter Is Stable and Drift- free'§ 

(Laughter) 
Vom- Digital Passive Scaler (Western 

Reserve 300)1' 
Vtvm 

Battery Eliminator for 
Camera Shutters, Checks* (McCready) 

Wattmeter, Audio, Build True` (French) 
Thinking of Color TV? (Mandl) 
Three -Dimensional Television (Fiction) (Fips) 

Apr 49 

Apr 
Jun 

Apr 

Mar 

67 
58 

44 

52 

Mar 71 
Jan 105 

Jan 47 

Feb 16 

Feb 66 

Jun 34 

May 62 

Feb 51 
May 38 
Feb 47 
Jan 34 
Apr 54 

Thyratron with Black Box (Darling) Jun 44 
Time -Mark Generator for Your Scopes (Roberts) Apr 44 

TRANSISTOR(S) 
Epitaxial, patent awarded to Bell scientists 

(NB) Apr 8 
Field -effect popular with designers (NB) Mar 14 
Gain checker, modified (TTO) Jan 105 
Heat sink, tin -can (11G) Feb 97 
Ignition -see Automobile(s) 
117 -Volt Radio -Now Jun 39 
Power, Simplified Mounting (TTO) Jun 85 
Protect (1G) Mar 100 
Radio and Tape Recorder, Japanese, Guide 

Apr 58; (Corres) Jun 
Replacement (cl) Apr 
Save Breaker Points' (Gyorki) (Corres) Jan 
Tube Impedances with (Pippen) May 49; 

(Corres) Jun 12; Corr (Corres) Jun 20 
Tone Generator and Inductance Checker 

(Posklensky) Mar 52 
Tube Impedances with Transistors' (Pippen) 

May 49; (Corres) Jun 12; Corr 
(Corres) Jun 20 

Tubes, Television -see Television 

U 
Ultrasonic(s), surgical instrument sees with (NB) Jan 8 
Unusual Diode Applications (Scott) Feb 52 

V 
Vtvm Checks Camera Shutters' (McCready) May 38 

20 
26 
22 

w 
Wattmeter, Build True Audio (French) Feb 47 
We Built a Home Video Tape Recorder (Shadbolt) Jun 30 
Wet Cells Dry Out, When (Remel) Mar 60 
What Is Electronic Music? (Seawright) Jun 36 
What's Going On with Loudspeakers (Brociner) Mar 46 
What's Improved in Loudspeakers? (Brociner) Apr 36 
What's New in Color Tubes? (Lachenbruch) Jan 32 
When Wet Cells Dry Out (Remel) Mar 60 
Wireless Power Transmission -At Last (Sutheim) 

Jan 72; (Corres) Mar 16 

z 

Zenerless Transistor Ignition' (King) (Corres) Mar 20 

FEEDBACK WITH A DIFFERENT 
VOICE -COIL IMPEDANCE 

THERE ARE TIMES WHEN YOU WOULD 

like to change the feedback takeoff 
point in an audio amplifier from, say, the 
16 -ohm output tap to the 8 -ohm tap. Or 
perhaps you want to replace a 4 -, 8 -, or 
16 -ohm output transformer with one 
that has only a 600 -ohm winding, or only 
a 70 -volt winding. Since, for a given 
power, the voltage across the voice coil 
(and hence the feedback voltage) varies 
with the impedance, you will have to 
change the feedback resistor. How? 

Here is a simple formula you can 
use: 

30 R2 = R1 
z2 
Z1 

R1 is the given series feedback re- 
sistor, R2 the required new value, Z1 
the present voice -coil impedance and 
Z2 the new impedance. 

This formula gives an acceptably 
close value only when the series feed- 
back resistor is much larger than the re- 
sistor (or other ac impedance) across 
which the feedback is applied -usually 
the cathode resistor (or part of it) of an 
earlier stage. Generally, the series resis- 
tor is about 20 times the value of the 
cathode resistor, and since you will gen- 
erally be using 10% resistors, the corn - 
putation isn't too critical anyway (10% 
voltage equals approximately 1 db). 

If there is a phase- shifting capaci- 
tor across the series feedback resistor, it 
must be changed also. Its value is found 
by the inverse relationship 

C2=C1 
V 

Z1 
Z2 

(Note that Z1 and Z2 are interchanged.) 
-Radiotronics (Australia) 

CORRECTION p 9 
It looks like our EQ (editorial 

quality ? ?) slipped when editing this 
column in the May issue. The polarity 
of diode D1 was inadvertently reversed 
in the diagram for the first question. 
This error was noticed by quite a few 
sharp -eyed readers. The first to report 
it was E. Nowak, Jr. of Saginaw, Mich. 
We are sorry if this error made the 
problem harder to solve. 

for your convenience 

over 

0 
electronic 

parts 
distributors 

now sell 

Radio -Electronics 
in the United States 

and Canada 
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NEW PRODUCTS 
70 -WATT STEREO AMPLIFIER, 

LA -350, has 11 front -panel controls and 
6 pairs of stereo inputs; friction -locked 
bass and treble controls; tape monitoring 
facilities. Frequency response: 15 to 30,- 
000 cycles ±1 db at normal listening level. 

Distortion less than 1 %; huni and noise 55 
db down on phono inputs and 76 db 
clown on high -level inputs. Channel 
separation 50 db at 1 kc. 14% x 5'i x 10 in. 
-Lafayette Radio Electronics Corp., 111 
Jericho Turnpike, Syosset, N.Y. 

HORIZONTAL 
DEFLECTION 
CIRCUIT METER, 
T -100, is aimed at 
front of TV set. 
"Good" reading in- 
dicates normal op- 
eration of deflection 
circuits, including 
horizontal oscillator, 
high -voltage recti- 
fier, damper, yoke 
and flyback trans- 

former. "Bad" reading indicates abnormal 
operation in these circuits; fluctuating 
reading shows intermittent trouble in hor- 
izontal section. 27 x 37 x lui in.- Lectro- 
tech, Inc., 1737 Devon Ave., Chicago, 
Ill. 60627 

WIRELESS INTERCO\ /2 -WAY 
CB RADIO, the SELECTaCOM, 100 
milliwatts and 3 watts, transmits and re- 
ceives on CB channel 5, can be incor- 
porated in intercom "net" with any num- 

ber of similar units, will receive channel 
5 signals from mobile sets -no user's li- 
cense required. Built -in telescopic anten- 
na. Flip the high -low power and antenna 
switches, connect an external ground - 
plane antenna for 3 watts input and in- 
creased -range licensed CB operation. 
Built -in speaker /mike. -Radio Shack 
Corp., 730 Commonwealth Ave., Boston 
17, Mass. 

VTVM, model 107A, has 6 -in. meter 
with 10 separately calibrated scales. 
Peak -to -peak voltage is measured in 6 

74 

ranges: 0 to 4, 28, 84, 280, 840 and 2,800. 
Ac /dc in 6 ranges: 0 to 1.5, 10, 30, 100, 
300, 1,000 volts (up to 30,000 dc volts 
with accessory probe ). 6 resistance 
ranges: 0 to 1,000 ohms ( 10 ohms center 
scale) up to 0 to 1,000 megohms. Capaci- 
tance measured in 6 ranges from 50pf to 
5,000 µf. Db measured from -24 to 
+ 55. Accuracy 3% on dc, 4% on ac. In- 
put resistance 16.5 megohms on dc, 1.5 
megohms on ac. With instruction manual. 
-Electronic Measurements Corp., 625 
Broadway, New York, N. Y. 10012 

THREE- CHANNEL PHONO CAR- 
TRIDGE X3D has 4 terminals: left and 
right output, 3rd "hot" terminal which 
carries a summed signal for a center - 
channel amplifier and speaker, and, of 
course, ground. Fits most tone arms with 
plug -in heads, a- or 5 -inch mounting 
centers. Easily installed in existing sys- 
tems; mono amplifier can serve as center 
channel, new stereo amplifier and speak- 
ers can carry left and right. -Jensen In- 
dustries, Addison, Ill. 

SCHOOL AND LAB METERS, 
G/P Series. 51 standard ranges available 
in 22 portable units to measure: ac, dc, 

ohms, rf volts, watts. Accuracy: ±2`, on 
dc and ac iron -vane types; ±3% on ac 
rectifier type and ohms. 5 -way binding 
posts adapt to most test -lead configura- 
tions. 4 %jy6 x 3J x 4a /i6 in.- Triplett Electri- 
cal Instrument Co., Bluffton, Ohio 45817 

12- CHANNEL CB TRANSCEIV- 
ER, the CB -12. Receiver is dual- conver- 
sion superhet; sensitivity less than 1.0 
Av for 10 -db signal -to -noise ratio. Exter- 

nal paging speaker can be used. Audio 
output 3.5 watts. Solid -state noise limiter 
and internal filtering, adjustable squelch 
circuit, adjacent -channel and image re- 

jection circuits. Dual Zener regulates 
squelch. Battery drain 0.2 amp on re- 
ceive, 1.0 on transmit. Push -to -talk mike, 
one set of crystals, mobile mounting kit. 
2% x 6 x 9% n.- Hallicrafters Co., 4401 
W. 5th Ave., Chicago, Ill. 60624 

MINIATURE ELECTROLYTIC 
CAPACITORS, Arcolytic type ME, alu- 
minum-encased, designed for low -volt- 
age transistorized circuitry. Corrosion and 
electrolyte leakage eliminated. Operating 
temperature range -30 °C to +85 °C. 
Capacitance value, working voltage and 
case size printed on each unit. -Arco 
Electronics, Inc., Community Dr., Great 
Neck, N.Y. 

CRYSTAL MIKE, 
model M -203, hand- 
held, with push -to -talk 
switch and 4- conductor 
cable. Two extra wires 
start and stop battery - 
operated tape recorders. 
Push switch has lock po- 
sition. Output level -50 
db. Response: 40 to 
6,000 cycles. 5% x 1h x 1 

in. -Olsen Electronics, 
Inc., 260 S. Forge St., 
Akron, Ohio 44308 

SPEECH -CLIPPING MICRO- 
PHONE, the D -501K. Two -transistor 
built -in amplifier provides variable 
amount of speech clipping for maximum 
intelligibility and high output level, and 
gain in excess of insertion loss in clipping 
circuit. Push -to -talk switch, hand -held 
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cast aluminum case, protective grille de- 
sign. Power supplied by internal long -life 
cell. Output level adjustable through in- 
ternal potentiometer which sets degree of 
clipping. Frequency response 100 to 
5,000 cycles.- American Microphone, 
Div. of Electro- Voice, Inc., Buchanan, 
Mich. 49107 

GOLD CONICAL ANTENNAS, 42 
models, 6 head designs, and kits (both 
chimney and roof types). Wraparound 
mast clamp; factory pre -assembly; gold - 
vinylized finish on all models; all-alu- 

minum conical tubing; snap -lock hard- 
ware; polystyrene insulator; 3 -color box 
for consumer display. -Winegard Co., 
3000 Kirkwood, Burlington, Iowa 

ELLIPTICAL DIAMOND STYL- 
US, the Elipticon, said to eliminate the 
major sources of sound distortion because 
the stylus tracks the record groove in 
exact same path through which original 
cutting stylus traveled. Replacements 
available for most cartridges. -Duotone 
Co., Inc., Keyport, N.J. 

FOUR NEW CE- 
RAMIC CARTRIDGES. 
Stereo Micro -Ceramic T 
Series for low -mass ap- 
plications. Model 25T: 
output voltage 0.2; com- 
pliance 15.0 x 10-6 cm/ 
dyne; tracking force 1 to 
3 grams; separation 27 
db at 1 kc. Model 26T: 
output 0.5; compliance 5 
x 10 -6 cm /dyne; track- 
ing force 3 to 6 grams; 
separation 22 db. 27T: 

output 0.25; compliance 5 x 10 -6 cm/ 
dyne; tracking force 2 -6 grams; separa- 
tion 22 db. 28T: output 0.35; compliance 
9 x 10 -6 cm /dyne; tracking force 2-4 
grams; separation 22 db. Each is 1 inch 
long and weighs 1 gram. -Sonotone 
Corp., Elmsford, N. Y. 

VHF CONVERTER comes in two 
models: fixed- frequency unit adapts auto 
or home radio for tuning through any 1- 

mc segment of 108 -170 me range, and 
tunable unit ( shown) for continuous tun - 
ing across the entire band of frequencies. 
Built -in audio squelch circuit may be con- 
nected to receiver. Tuned rf stage and 
tuned mixer. Fixed -frequency model has 

JUNE, 1965 

crystal oscillator; stable variable oscillator 
in tunable unit. 5 x 3 x 23z in.- Scientific 
Associates Corp., P. O. Box 1027, Man- 
chester, Ccnn. 

METER SENTRY. 
Solid -state model MS -10 
protects meter move- 
ments against overload 
damage by by- passing 
overload currents around 
instrument. Connects 
across meter movement 
terminals. Special Semi - 
tron silicon diode take 
surges up to 25 amps, 
protects basic meters 
ranging from 20 µa to 5 

ma.- Semitronics Corp., 265 Canal St., 
New York, N. Y. 10013 

RACK -MOUNTED 1% VOM, model 
80 -R Analyzer, for standard 19 x 5fi -in. 
rack mounting, has refractive anti- paral- 
lax meter scale. Dc ranges (at 20,000 
ohms per volt) : 0.25, 1, 2, 5, 10, 25, 50, 
100, 250 and 1,000 volts. Ac ranges (at 
5,000 ohms per volt) : 2, 5, 10, 50, 250, 

a gneraser 
-tke 07196(41 aad at11e tle t! 

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. 

?leas ULTRA -SENSITIVE 
FLUTTER METER 

[-Lai.._....... 

.J1 
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.. 

Input Voltage, 0.001 to 300 Volts; Ranges, 
0.01 to 3%; Limiter Range, 20 db.; Oscil- 
lator (built -in), 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 

Precise Scope 
Spectacular! 

(now going on at leading electronic distributors) 

Four top quality scopes (kits or wired) including a low cost color scope, Model 3151, 
K. $89.95, W. $137.95 a top value in a 5" general radio and TV scope, Model 315, 
K. $79.95, W. $113.95 two professional performance scopes the 7" Model 300C, 
K. $169.95, W. $222.95, and the 81/2" Model 308, K. $179.95, W. $249.50. Prices 
slightly higher in West. Save now at your Precise distributor.For free 1965 catalog write: 

PRECISE ELECTRONICS a DEVELOPMENT DIV. OF DESIGNATRONICS, INC 
76 EAST SECOND STREET. MINEOLA. NEW YORK 11501 
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If you're interested in 
a better career in elec 
tronics, but you figure 
the competition is too 
rough, and you wouldn't 
know how to get started, 
the smartest 50¢ you ever 
invested will be when you 
buy our next issue, which 
tells where you can find 
a job in broadcast engi 
neering, how you can qual 
ify for an FCC license, 
and what you can do right 
now to get started. lead 
about these better careers 
in electronics, first of 
a new series, coming in. . . 

July RADIO - ELECTRONICS 

NEW PRODUCTS continued 

f ' . 
500 and 1,000 volts. Dc currents: 50 µa, 
1, 10, 100 ma, 1 and 10 amps. Banana - 
jack lead connections at center of panel; 
single selector switch on right and meter 
face on left; reversing switch at far right 
for switching polarity under load. -Wes- 
ton Instruments, Inc., 614 Frelinghuysen 
Ave., Newark, N.J. 07114 

OMNIDIREC- 
TIONAL ANTEN- 
NAS, series Y -03, 
designed for trans- 
mitting use of TV 
channels 2-13, other 
low -power applica- 
tions such as trans- 
lators in the 54-210 - 
mc spectrum, have 
bandwidth of 6 mc, 
are cut to coincide 
with 11 vhf TV 

channels. Low- and high -power rat- 
ings range from 1.8 or 5 kw for the 54-60 - 
mc model to 0.34 or 2.3 for the 210-216 - 
mc model. Nominal gain is 4. 5db over 
isotropic source; VSWR is 1.5:1 for all 
models. Y -03's have two 3- element 
broadside arrays, each with 3 driven 
folded dipoles, center element being 
driven from stacking line and adjoining 
elements by parallel transmission lines. 
Made of aluminum alloy with terminal 
boxes for direct coaxial input.- Defense 
& Industrial Products Div., TACO, Sher- 
burne, N.Y. 

PORTABLE POWER SUPPLY, 
model No. 50 -160. Output: 117 volts, 
60 cycles ac. Frequency stable within 
cycle with load change. Inverter capac- 
ity: 125 watts continuous, 175 watts in- 
termittent. Rechargeable 12 -volt 25 -am- 
pere storage battery. Built -in charger op- 
erates from ac receptacle or car lighter - 
capacity tapers automatically from 6 to 0 
amps. Copper -clad steel case, 12 x 5h x 
8 in., 30 lb including battery. -Terado 
Corp., 1068 Raymond Ave., St. Paul, 
Minn. 55108 

All specifications from manufacturers data I 
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NEW LITERATURE 
TECHNICAL REPORT, Varactors in Volt- 

age Tuning Applications, by Robert Fekete of 
Sylvania's Semiconductor Div. 10 pages with 
curves, diagrams, formulae and bibliography. - 
Sylvania Electric Products, Inc., Semiconductor 
Div., Woburn, Mass. 

CAPACITOR HANDBOOK. Specification 
and Design Handbook -Elmenco Fixed Mica Ca- 
pacitors, revised 1965 edition. 28 pages covering 
such subjects as construction, nomenclature, coding 
and marking systems, physical, electrical and en- 

vironmental specifications, reliability, silver migra- 
tion. Tables and charts. -Write on company letter- 
head to Arco Electronics. Community Dr., Great 
Neck, N.Y. 11022 

PRODUCT INFORMATION BULLETIN, 
No. C -105, describing models DVC -8H4 and DVC- 
8J4 dual -voice -coil speakers.- Oxford Transducer 
Corp., 2331 N. Wa,htenaw Ave., Chicago, Ill. 60647 

SHORT -FORM CATALOG for 1965, pocket - 
size. features most popular units in line of hi -fi/ 
stereo components, test instruments. CB and ham 
gear. with new line of solid -state and vacuum -tube 
products. -EICO Electronic Instrument Co., Inc., 
131 -01 39th Ave., Flushing, N.Y. 11352 

1965 GUIDE TO STEREO HIGH FIDELITY, 
164 pages, photos and specq on large selection of 
audio products. ranging from solid -state amplifiers 
to tape recording and phonograph accessories. 
plus ham and CB gear. representing more than 80 

companies. -Aires Radio Corp., 85 Cortlandt St., 
New York, N.Y. 10007 

INDICATOR LIGHTS CATALOG, L -178. 12 

pages. contains subminiature incandescent and 

neon indicator -light data, illustrations, drawings, 
catalog number charts.- Diallght Corp., 60 Stew- 

art Ave., Brooklyn, N.Y. 11237 

OPTICAL FLAT -GLASS BULLETIN lists 
optical. mechanical, electrical, chemical and ther- 
mal properties of 96% silica glass. 6 pages of 
charts and tables.- Coming Glass Works, Optical 
Marketing Dept., Corning. N.Y. 

POTENTIOMETER CATALOG, High Pre- 

cision Potentiometers, 24 pages. illustrates line 
of ! 4- to 5 -in. units; resistance range from 50 

through 1,000,000 ohms. Dimensions and specs. - 
Samarius, Inc., 300 Seymour Ave., Derby, Conn. 
06418 

"THIS IS GLASS ", a 56 -page illustrated book- 
let, reviews the history of glass and outlines basic 

glass composition, describes the many types of 
glass, including electrically- conducting types, the 

glasses in micro-electronic circuits and liquid 
amplifiers, and special types used in transistor and 

relay enclosures to absorb moisture. -Corning 
Glass Works, Public Relations Dept., Corning. 
N.Y. 

MONTHLY BULLETIN, Playback. January 
1965, 8 pages, features a roundup of the latest 
video tape recording equipment. aimed at broad- 
cast engineers and technicians. -3M Co., Dept. 
N5 -109, 2501 Hudson Rd., St. Paul, Minn. 55119 

DATA SHEETS. Form 7079D on record /play, 
record and erase heads. Forni 7082C, consumer 
prices on tape heads. Form 7076. general informa- 
tion on bias and erase oscillator transformers 
T60 -T2, T60 -E, T60- F.- Nortronies Co., Inc., 8101 

10th Ave. S., Minneapolis, Minn. 55427 

BOOK CATALOG, 16 pages of books of inter- 
est to engineers on mathematics /statistics, aero- 

nautics. space technology, electronics, control, data 
processing. mechanical engineering. -John Wiley 
& Sons. Inc., 605 3d Ave., New York, N.Y. 10016 

SOLID -STATE MICROWAVE PACKAGED 
DEVICES, MWD -105. Well illustrated 16 -page 

looseleaf booklet describing performances of var- 
actor frequency multipliers, tunnel -diode devices 
and transistor devices, with bibliography. -RCA 
Commercial Engineering, Electronic Components 
& Devices, Harrison, N.J. 

JUNE, 1965 

PAMPHLET, Varactors for Harmonic Gen- 

erator Applications. 6 -page, looseleaf foldout has 

3 selection charts showing appropriate varactor for 
use in doubler, tripler and quadrupler circuits for 
given input frequency range and power level, plus 
performance chart of typical harmonic multipliers 
and empirical design equations. -Sylvania Electric 
Products, Inc., 1100 Main St., Buffalo. N.Y. 14209 

CATV PRIMER, So You Want to Be a CATV 
Operator covers in 32 pocket -size pages: what 
CATV is. what it is not; the public service nature 
of CATV; how to get started in CATV; how to 
avoid "pie -in- the -sky" pitfalls; CATV and re- 

lated industries. -National Community Television 
Assn., 535 Transportation Bldg., Washington, D.C. 
20006 

NICKEL- CADMIUM BATTERY BRO- 
CHURE, No. BA -162. Picture story from battery 
product application to battery design to develop- 
ment, raw materials to finished goods, battery 
capability and packaging. Lists addresses of key 
national distribution. -Battery Div., Sonotone 
Corp., Elmsford, N.Y. 10523 

TV PICTURE -TUBE REPLACEMENT - 
GUIDE WALL CHART, ETR -702J, 3 x 3 ft, illus- 
trates pin configurations. deflection angle (glass or 
metal), shape of faceplate, type of implosion pro- 
tection, faceplate treatment. external coatings, 
focus data, ion -trap information, overall and neck 
length, basing. heater and anode information, 
operating conditions for more than 650 picture 
tubes.- Available only through authorized G-E 
electronics components distributors 

SEMICONDUCTOR REPLACEMENT CATA- 
LOG, 5th Edition, 10 pages plus foldout of tran- 
sistor, rectifier, diode replacements conforming to 
JEDEC specifications. -General Electric Co., 316 
E. 9 St., Owensboro, Ky. 

TRANSISTOR CATALOG, TUCO, 16 pages 
of transistors, rectifier diodes, tunnel diodes, elec- 
trolytic capacitors, Zener diodes, tantalytic capacit- 
ors, transformers. used test equipment, resistors, 
etc. -Transistors Unlimited Co., 462 Jericho Tpke., 
Mineola, N.Y. 

TRANSISTORIZED PHOTOELECTRIC 
CONTROLS LITERATURE, GEA- 6822C, 10 

pages. describes G -E's newly designed photoelectric 
line. Gives features, specs, ordering instructions and 
pricing for indoor or outdoor applications with 
self- contained devices or custom systems built up 
with single or multiple sets of sensing heads. - 
General Electric Co., Schenectedy 5, N.Y. 

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. 

PRICE CHANGE 

At the manufacturer's request, the price 
of the Schober TR -2 reviewed in the 
May RADIo- ELECTRONics was carefully 
altered to include the expected Federal 
excise tax. A day or two after the issue 
was irrevocably on press, the starting 
date of the new tax was pushed ahead to 
July 1, making the original price the 
correct one. 

So: unless and until the tax goes 
into effect, the price of the Schober TR -2 
in kit form is $69.95, not $75.90. 

EIC() 
1 SCOPES 

Laboratory Quality 
at kit- builder prices 

FICO agrees "you gel shat you pay for,' 
but: WHY PAY FOR WHAT YOU 
DON'T NEED! You don't allays need 
an expensive scope ssith the ultimate in 
capabilities and control refinements, but 
you do alssays need a scope that squarely 
meets basic performance requirements. All 
of EICO's scopes do, yet are remarkably 
inexpensise. kit or sired. Consider a 3" 
scope that performs as sell - and eses 
better - than many 5" scopes, for 1/2 to 
1/3 the price - the ness FlCO 435. 

435 

NEW 

435 WIDEBAND D -C 3" SCOPE 
Flat from DC to 4.5 mc (useable to 10 mc) the 435 

offers 18 mv rms /cm sensitivity; 3 stage push -pull 
amplification; an edge -lit calibration grid; external 
astigmatism and dc balance adjustments; a 4 -posi- 
tion frequency -compensated decade attenuator; 
Zenor diode calibration; diator(ionless V&H trace 
expansion and drift -free positioning to mary screen 
diameters. TV -H and TV -V sweeps as well as con- 
tinuously variable sweeps from 10 cps -100 kc in 
4 ranges are provided. All this and more at amazing 
low prices. Kit: $99.95 Wired: $149.95 

460 WIDEBAND 5" SCOPE 
An ideal bench scope for color and black & white 
TV servicing, Model 460 easily reproduces the 
3.58 mc color TV synchronizing burst. Vertical ampli- 
fier is flat from DC to 4.5 mc (usable to 10 mc) and 
sensitivity is 10 mv rms /cm. The horizontal ampli- 
fier is flat from 1 cps to 400 kc and has a sensitivity 
of 0.24 v rms /cm. Automatic sync. and continuously 
variable sweeps from below 10 cps to 100 kc, plus 
TV -H, TV -V and EXT CAP are also featured. 

Kit: $89.95 Wired: $129.50 

427 ADVANCED GENERAL PURPOSE 5" SCOPE 

This high sensitivity scope has all the facilities and 

qualities demanded for servicing audio, communi- 
cations and industrial equipment, including Zener 
diode calibration and direct access to vert. plates. 
The vertical amplifier is flat from DC to 500 kc ( -6 
kc at 1 mc) and sensitivity is3.5mv rms /cm. The 427 

also features automatic sync. and sweeps contin- 
uously variable from 10 cps to 100 kc in 4 ronges. 

Kit: $69.95 Wired: $109.95 

430 PORTABLE 3" GENERAL PURPOSE SCOPE 
Similar to Model 427, this scope is V, the size of 

conventional 5" scopes and has a sensitivity of 25 

mv rms /cm. Kit: $69.95 Wired: 599.95 

WA Electronic Instrument Co. Inc. 
131 -01 39th Avenue, Flushing, N. Y. 11352 

Sand for 1965 Full -Line Catalog RE -6 7,1 

Ln 

c 
Name 

Address 

City State Zip a 
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50 easy -to -build 
Transistor Circuits 

Electronic Projects 
FOR 

students, beginners, 
hobbyists 

`, 
0* tO' ®, 

at your 
dealer 

$195 
or mail 
coupon 

100 pages of exciting transistor projects you can 
make with easy -to -get inexpensive parts. No technical knowledge needed -just the small tools shown. Tells 
you HOW TO: solder, recognize electronic parts, read electronic symbols. Clear pictorial and wiring diagrams 
make instructions easy. You can make: crystal radio, 
sun -powered radio, electronic megaphone, flashers, in- 
tercom, hi -fi tester, appliance tester, tachometer, ster- 
eo balance, code transmitter, and 40 other useful 
devices. A wonderful introduction to electronics. Pub- 
lished by Semitron, the leading professional line of 
semiconductors. 

Semitronics Corp. 
265 Canal St. 
N.Y., N.Y. 10013 

I enclose $1.95. Send me your 50- projects hand- 
book postpaid. 

Name 

Address 

City State Zip 

_...... 

«............ 

For A 
Limited 

Time 
Only... 

The Following 
EQUIPMENT AVAILABLE 

At 

HUGE SAVINGS! 

BEUKIT TRANSISTORIZED 
TV CAMERA KIT 

Complete with Vidicon 
ILess Lens) Reg. $251.90 

VTR -700 
MODIFIED TAPE RECORDER 

Wired $650 

3226's 

WESGROVE 
VIDEO TAPE 
RECORDER 

VKR -500 Kit Form 

$45000 
All Prices Above F.O.B. Bayonne, N. J. 

P. A. F. 

For Full 

Information 
Write to: 

ENTERPRISES 
Dept. R 

32 EAST 22nd STREET 
BAYONNE, N. J. 07002 
Sole Distributor: for Beulah 

Electronics, England. 
Complete line of Video 
Cameros and Lenses. 
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NDTEWDRTHY 
CIRCUITS 

HIGH -GAIN BROAD -BAND BOOSTER V 

0C170/2N1516(3) 

10K 4.7K 
.05 

;47051 

INPUT 82051 
(Z =7551) 

v .Ó5 7551 

5.6K 

01 4.7K 

Hams and short -wave listeners are 
often handicapped by poor antenna sys- 
tems or receivers with low sensitivity. 
Here is a broad -band booster that has 
substantial gain up to 40 mc. It was de- 
scribed by G3CEU in The Short Wave 
Magazine (London, England). 

The input stage is a common -emit- 
ter amplifier with about 20 db gain. 
Two cascaded emitter followers reduce 
the output impedance to 75 ohms. 

SIMPLE CB FIELD -STRENGTH METER 

WHIP ANT 

LI Nil 

CI 0-50µA 
5-50PF L2 

IN295 
RI 

Manufacturers often recommend 
using a field- strength meter when tuning 
or aligning a CB transmitter. Here is 
the schematic of a field- strength -meter 
that Westinghouse suggests you use 
when aligning the transmitter circuits of 
their CB walkie- talkies. 

L1 consists of 12 turns of No. 14 
enameled wire closewound on a form 
approximately 7/16 in. in diameter. L2 
is three turns of No. 14 insulated strand- 
ed wire wound around the ground end 
of LI. 

When using, place the meter within 
a few feet of the transceiver. Press the 
push -to -talk switch and tune the field - 
strength meter for maximum deflec- 
tion. Now, move the meter far enough 
away from the transmitter so the meter 
only reads about half scale. Follow the 
manufacturers' alignment instructions 
and tune the transmitter's circuits for a 
maximum reading on the meter. 

:.05 

5.6K 6851 .05 
2.2 K 

-I5V 
-.01 

oOUTPUT 
(Z=7551) 

Feedback from the second stage to the 
base of the first reduces the overall gain 
about 6 db. Gain is relatively flat at 10 
db up to 10 mc and then rises to around 
20 db at 28 mc. It then drops to about 
10 db at 40 mc. Current drain is around 
7 ma at 15 volts. 

Got An Ancient Phono? 

Swap It For A New One 

Benjamin Electronic Sound Corp. 
has called for old phonographs for a 
collection which eventually will be made 
available to banks, schools and libraries 
as an educational service. 

G. Thalberg, national sales man- 
ager, said the company will give one of 
its Miracord record players in exchange 
for every ancient phonograph that is ac- 
cepted. 

The company has not developed 
any list of wanted phonographs, but a 
spokesman said that all interesting and 
unusual record players of ancient vint- 
age will receive consideration. 

No one should send an actual phon- 
ograph to the company, the spokesman 
said. The first step should be to mail a 
snapshot or rough sketch of the phono- 
graph, with a description. If the phono- 
graph is accepted, Benjamin will offer 
in exchange its Miracord record player. 

All correspondence should be sent 
to old Phonograph. Collection, Benjamin 
Electronic Sound Corp., 80 Swalm St., 
Westbury, N.Y. END 

Radio -Electronics Is Your Magazine! 
Tell us what you want to see in it. Your 
suggestions may make it a better maga- 
zine for the rest of the readers as well 
as yourself. Write to the Editor, RADIO - 
ELECTRONICS, 154 West 14 St., New 
York, N. Y. 10011. 
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WHAT'S YOUR EQ? 
These are the answers. Puzzles are on page 53. 

Selective Circuit 
The box contains a two -level diode 

logic circuit. Inputs A and B connect to 
an OR logic circuit that produces an out- 
put if either A or B has an input. C and 
D connect to an identical OR circuit with 
same operation. Each of these OR cir- 

connects to one input of an AND cuits 
logic circuit which 
both inputs to produce 

requires signal 
an output. 

x 

at 

OUTPUT 

OR 

Nol 

02 

D9 

AND 
10K 

81 +82 
+ 1... I-F M 

IOV j:SV 
á 

I0K - 

eIO 

C 

s 
D3 D4 

D5 

o- 

OR 06 IY 

o 

- s 
D7 08 

L 

In operation, with no input, all 
diodes are forward- biased and have zero 
voltage drop (perfect diodes). This 
places all inputs, points X and Y, and 
output at ground potential. A negative 
signal applied to A or B will reverse -bias 
D9, but D10 is still forward -biased, 
causing output to remain zero. If a nega- 
tive signal is now applied to Cor D, D10 
will also be reverse -biased, allowing bat- 
tery (B2) to produce a negative output. 

Audio Switch 

a-ì 

INPUT 

NEON 

:LI 

R2 L2 

11 

BATT 2 
OUTPUT 

RI 

BATTI 

SI í225V S2 s T s 
0 o 

ON OFF 

The box contains a battery (BATT2) 
having a voltage too low to fire the glow 
tube, but high enough to maintain it in 
the fired condition. When Si is pressed, 
battery BATT I is applied across LI -R1 
and is effectively in series with BATT2, 
causing the neon lamp to fire. This pro- 
vides a relatively low- impedance path 
for the af signal. When S2 is pressed, 
BATT1 is applied across L2 -R2 in op- 
position to BATT2. This extinguishes 
glow tube and af signal is cut. 

That Bad Resistor 
We have received several com- 

ments on the answer to the "Which Re- 
sistor" puzzler (February 1965, p. 91) 
in which different solutions are offered. 

JUNE, 1965 

Readers James H. Beggs, Charles 
A. Metzner and Alexius Hebra came up 
with similar solutions. The resistors are 
arranged in a triangle, or "like pins on a 
bowling alley" (Fig. 1), and marked in 
some manner. The open resistor will 
cause a rise in the total resistance and 
an ohmmeter will read one of the fol- 
lowing values: infinity, 93, 81 or 78 
ohms. The resistors are rearranged as in 
Fig. 2, and the second reading again 
indicates one of these four values. The 
chart shows the open resistor for any 
two readings. 

Fig.I Fig.2 

By using a "triangular" number 
(1 + 2 + 3 and so on) the number of 
resistors among which the bad one can 
be located is limited only by the accu- 
racy of the measuring instrument. 

FIRST READING 

000 
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zo 81 

lñ 

78 

00 93 81 78 
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N 

Fig.3 

Reader Colin Campbell suggests 
that by arranging the 36 -ohm resistors 
in series with additional precision re- 
sistors (different values) and connect- 
ing the group in parallel, the bad one 
can be located with one measurement 
(Fig. 3) . 

The drawback here is the need for 
additional resistors and a very accurate 
measuring instrument. END 

new SAMS BOOKS 

Servicing UHF TV 
by John D. Lenk. The rapid 
growth of UHF television 
carries with it new problems 
for the service technician. In 
this single, practical volume, 
servicemen are provided with 
the comprehensive information 
they need about UHF. Fully 
explains how to install UHF 
TV efficiently and profitably. 
Covers every phase of UHF 
TV reception from antennas 
and converters to tuners. 
Whether the problem involves 
an installation, the conversion 
of an existing VHF set to UHF, 
or servicing a UHF tuner, this 

book fully provides the practical information neces- 
sary to do the job. 144 pages; 5x83.Ç. 
Order SUL- 1,only 

Radio Operators License Handbook 
by Edward M. Noll. This guide fully explains the 
laws, rules, regulations, and accepted operating pro- 
cedures for those who operate radio equipment and 
carry on voice or code communications. Describes 
license requirements for both broadcast and non- 
broadcast operators and tells how to obtain them. 
Provides important information on nonbroadcast ra- 
dio services, such as Maritime, Aviation, Public Safe- 
ty, Industrial, and Land Transportation radio. Also 
covers Citizens Band radio; includes valuable infor- 
mation for the nonlicensed operator. This book is a 
complete and indispensable reference on regulations 
and operations which radio operators should tnac 
own. 128 pages; 5 x 8 W. Order RON -1, only IL"' 

- 
SERVICING 

Color TV Guidebook 
A special Howard W. Sams publication -the most 
complete and authoritative guide to color TV, servicing 
techniques, equipment required, and related subjects. 
General information includes outlook for color TV 
manufacturers, broadcasting networks, and techni- 
cians. Specific sections deal with starting a color TV 
service business, troubleshooting and repair tech- 
niques, antennas, color tube stocking, transistorized 
color TV, small -town color TV problems, new circuits 
and developments; building a color TV kit, and much 
more. The biggest dollar's worth of useful, practical 
color TV data available. 81/2 x 11'. 
Order PFR -1, only Si 00 

ABC's of Tape Recording 
by Norman H. Crowhurst. This completely revised 
and updated edition explains the fundamentals of 
tape recorder design and operation, and describes 
the factors to consider in the selection of a tape 
recorder. Includes valuable information on how to 
use a tape recorder for best results; describes many 
specific applications for recorders in business, the 
home, and "just for fun." Provides data on how to 

judge 
the quality of recordings and how to obtain the 

t performance from various types of record- 
ers. 96 pages; 53' x 8W. Order TAP -2, only 150 

Microwave Primer 
by J. A. Markum & A. Camps. A well- illustrated, 
practical book for technicians who want to know 
more about the general use of microwaves in com- 
munications. Explains microwave principles, from 
signal generation to output tube through wave - 
guides, transmission lines, antennas and propaga- 
tion; provides a thorough knowledge of microwave 
technology and its application in communications 
components and measurements. Deals with tech- 
niques in both a mathematical and applied manner. 
Text is in question- and -answer form; the level of 
presentation is easy to grasp, with little mathemati- 
cal background required for full understanding. Al- 
though typical equipment is described, no particular 
models are singled out; thus, this is a reference 
source that will not become outdated. Profusely 
illustrated, including many pertinent charts and 
tables. 192 pages; 5y4x8;6". 
Order MMC -1, only $395 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or mail 
to Howard W. Sams 8 Co., Inc., Dept. RE-6, 
4300 W. 62nd Street, Indianapolis, Ind. 46206 
Send me the following books: 

SUL -1 PFR -1 MMC -1 

RON -1 TAP -2 

Send FREE Sams Dooklisf. S enclosed 

Name 

Address 

City State Zip 

My Distributor h 
nn a IN CANADA: A. C. Simmonds 8 Sons, Ltd., Toronto 7 al at r 
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TECHNICIANS' NEWS 
RENT OUT TV SETS? TAKE HEED 

You'd think a rented TV set be- 
longs to the person who rented it out, 
no? And that if the person who paid his 
deposit and took the set away with him 
never came back with it, he'd be legally 
considered a thief, no? 

No. Not, at least, in the State of 
Washington. The Northwest Electronic 
World, a Seattle -based technicians' pub- 
lication, points out that in Washington 
all the owner can do is -at his own ex- 
pense- locate the missing property, in- 
stitute legal action to repossess it and 
sue the culprit for its depreciated value. 

This unhappy situation has led the 
Washington State Electronics Council to 
join with the Washington State Rental 
Equipment Protection Committee to pro- 
mote the passage of a "conversion law" 
similar to ones in force in neighboring 
states. The law would make it a misde- 
meanor to "conceal, convert, destroy or 
abscond with any personal property or 
part thereof on which there is a rental 
agreement, mortgage, lien, lease or sales 
contract." 

Washington State residents who 
have an interest in such a law are being 
urged to write State Senators Peterson, 
Kupka and Riley in support of the bill, 
SB -328. 

Why not check the law in your 
state? 

INDIANA AGAIN SEEKS LICENSING 

The Indiana Electronic Service 
Association, with what their Hoosier 
Test Probe describes as "a sudden, last - 
minute burst of enthusiasm," has decided 
to press again for a licensing law this 
year. 

A hearing, which included testi- 
mony from manufacturers, service peo- 
ple and the public, took place on Feb. 9 
at Indianapolis. 

LICENSED FOR WHAT? 
The March issue of the BBB Spot- 

light, publication of the Metropolitan 
Better Business Bureau of New York 
and Long Island, comments: 

"When a home appliance com- 
pany's advertising proclaims that its 
technicians are `fully licensed,' the pub- 
lic has a right to assume that its repair- 
men have a government license. 

"However, there is no licensing re- 
quirement in New York State for home 
appliance repairmen. The Bureau, there- 
fore, asked the company [Associated 
Factory Service, 55 Anchor Ave., 
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Oceanside, N. Y.] what this advertised 
claim referred to. 

"The BBB was informed that it 
meant the firm's technicians were li- 
censed to drive -as are 6,500,000 peo- 
ple in the state." 

TEN COMMANDMENTS OF 

ELECTRONIC SAFETY 

A recent issue of the Iowa TSA 
Beacon carried this admonitory deca- 
logue, reprinted from another publica- 
tion, which may have reprinted it from 
yet another, in an unbroken line back 
to the technicians of Elizabethan, or 
perhaps even Mosaic times. The work 
is attributed to a man named Author 
Unknown. With a few squeezes and 
tugs in the direction of a more highly 
polished Biblical style, here it is. 

1. Beware of the lightning that 
lurks in an undischarged capacitor lest 
it cause thee to be bounded upon thy 
backside in a most ungentlemanly man- 
ner. 

2. Cause thou the switch that sup- 
plies large quantities of juice to be 
opened and thus tagged, so that thy 
days may be long on earth. 

3. Prove to thyself that all cir- 
cuits that radiate and upon which thou 
workest are grounded, lest they lift thee 
to a high- frequency potential and cause 
thee to radiate also. 

4. Take care that thou use the 
proper method when thou takest the 
measure of high voltage, that it not in- 
cinerate both thee and the meter; for 
verily, though thou hast no account 
number and canst be easily replaced, 
the meter doth have such and shall 
bring great woe upon the supply de- 
partment. 

5. Tarry not amongst those who 
engage in intentional shocks, for they 
are surely nonbelievers and not long for 
this world. 

6. Take care thou tamper not 
with interlocks and safety devices, for 
this shall incur the wrath of thy seniors, 
and unleash the fury of the safety of- 
ficer down upon thy head and shoul- 
ders. 

7. Work not with energized equip- 
ment; for if thou dost, thy buddies will 
surely be buying beers without thee, 
and thy space at the bar will be filled by 
another. 

8. Verily, verily, I say unto thee: 
never service high -voltage equipment 
alone; for electric cooking is a slothful 
process, and thou mightest sizzle in 
thine own fat for hours before thy 
Maker seeth fit to end thy misery, and 
draw thee into His fold. 

9. Trifle not with radioactive 

S H t..-J1=1 Z&teorj 
HIGH FIDELITY PHONO CARTRIDGES 

WORLD STANDARD WHEREVER SOUND QUALITY IS PARAMOUNT 
M44 Series 

A premium quality cartridge at a modest price. 15° tracking angle 
conforms to the 15° RIAA and EIA proposed standard cutting angle 
recently adopted by most recording companies. IM and Harmonic 
distortion are remarkably low . . . If you track between 3/4 and 
11/2 grams, the M44 -5 with .0005" stylus represents a best -buy invest- 
ment. If you track between 11 /2 and 3 grams, the M44 -7 is for you 
. . . particularly if you have a great number of older records. 
New M44C tracks up to 5 grams for all record changers. All have 
"scratch-proof" retractile stylus. 

M44-5.. $21.95 M44-7..$19.95 M44C.. $ 17.95 
Model M3D 

The original famous Shure Dynetic Cartridge. A best -seller with 
extremely musical and transparent sound at rock- bottom price. Tracks 
at pressures as high as 6 grams, as low as 3 grams. If cost is the 
dominant factor, lowest price of any Shure Stereo Dynetic cartridge 

. with almost universal application. Can be used with any 
changer. M3D .. $1 5.75 We pay postage 

VALUABLE GIFT WITH EACH PURCHASE 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept.A, New York 1, N.Y. 
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tubes and substance, lest thou com- 
mence to glow in the darkness like unto 
a lightning bug. 

10. Commit thou to memory the 
work of the prophets, which are writ- 
ten in the Instruction Books; they give 
thee the straight dope and steer thee 
away from error. 

ZENITH AND PHILCO DO IT AGAIN 
For the third consecutive year, 

Zenith Radio Corp. and Philco Corp. 
have received National Alliance of Tele- 
vision & Electronic Service Associations' 
"Friend of Independent Service" 
Awards. 

Zenith's national service manager, 
Brian J. Marhonic, pledged that the 
company would continue its policy of 
"straightforward design and high -qual- 
ity standards in building TV receivers 
with the serviceman in mind." 

Philco has been active in supplying 
low -cost technical servicing and parts 
information to independent technicians 
through its Tech -Data subscription pro- 
grams. Philco's Technirama training 
programs have brought up -to -date serv- 
ice information to thousands of inde- 
pendent service technicians. 

The awards were presented at 
NATESA's spring directors' meeting in 
Little Rock, Ark. END 

FREE Catalog 
OF THE WORLD'S FINEST 
ELECTRONIC GOV'T 

' SURPLUS BARGAINS 
,.s HUNDREDS OF TOP QUALITY 

ITEMS - Beeeirers, Transmitters, 
Microphones. Inverters, Power Supplies, 
Meters. Phones. Antennas, Indicators, 
Filters, Transformers, Amplifiers, 
Headsets, Converters, Control Boxes, 
Dynamotors, Test Equipment. Motors, 
Blowers, Cable, Rivers. Chokes, Hand- 
sets. Switches, etc.. etc. Send for Free 
Catalog -Dept. RE. 

FAIR ADIO SAL S 
2133 ELIDA R HIO 

Send news to Technicians' News, 
Radio -Electronics, 154 W. 14 Street, 
New York, New York 10011. 

"MOVING OUT SALE 
FREE $1 BUY WITH 

$200 SONOTONE 

HEARING AID $5 
HEARING AID is a 

complete Audio Am- 
plifier and includes 
Tubes, Microphone, 
Etc. 

Top Item for Expert - 

venter. 
Carl he con- 

verted to Inter -Corns, 
Walkie Talkies. Etc. 
v x21 "xl" 1 -lb. 

Complete as shown 
incl. Schematic Dia- 
gram (less Ear- $C 
phone & flattery) J 

If PORT OF N. Y. AUTHORITY TAKING OVER 13 

BLOCKS FOR TRADE CENTER & WE'RE IN IT! 

EVERY 10 YOU ORDER °914,,Pei,ys FREE GIFT WITH EVERY ORDER 

DIAMOND ®NEEDLES RECORDING TAPE 
RON ETTE 

# TO-200 to TO -400 
N 1 Stereo 

Speed 
Also fits -BSR, Vaco, Etc. 
No. 2 RONETTE BF -40, 
No. 3 RCA 71A 
No. 4 ELECTRO -VOICE 131. 
No. 5 ELECTRO-VOICE 132, 
No. 6 G. E. C100, 
No. 7 G. E. VR11, 
No. 8 SONOTONE 2T -S, 
No. 9 SONOTONE BTA, 
No. I0 SONOTONE DT. 

Your choice .. $1.19 

300 -ASST. V2 W RESISTORS $1 
Top Brand, Short leads, excellent 

100- MOLDED TUBULAR COND. $ 
Top brand, short lends. excellent 

50- ASSORTED #3AG FUSES S 
Popular assorted ampere ratings . 

5 -I.F. COIL TRANSFORMERS S 
sub -min for 'Transistor Radios 

5 - AUDIO OUTPUT TRANS- 51 
FORM sub -min for Trans Radios 

4- TOGGLE SWITCHES $1 
M'sr, SPD'l', UPST, DPDT 

15 -ASST. ROTARY SWITCHES $1 
all popular types $20 valse 

CLEAN UP THE KITCHEN "JACK- $1 
POT" Big Deal 
only one to a customer 

3" MYLAR 225' S .29 

3" MYLAR 300' . .39 

31/4" MYLAR 600' .66 
5" MYLAR 600' . .76 
7" MYLAR 1200' . .99 

7" MYLAR 1800' 1.37 

7" MYLAR 2400' 1.96 

PHONE JACK & PLUG _O f 
EVER 

IBM SECTIONS 
Each Unit "cost stmt. illrl'l"' IBM over $5.00" 

°- ` 11rß O assorted Units e " -- r sell for $1 are 
. loaded with over 

100 valuable parts. 

JACK 
Sl 

PLUG 

Si - TELEPHONE RECORDING DEVICE 
For amplifying or recording both .sides of a telephone 
conversation. Records by placing It under telephone. $1 
Your choice of underphone type or suction cup type ... 

100-ASST 1/4 WATT RES STORS $1 TV BARGAIN COLUMN stand. choice 5 ee ohmages, some in .c 

100 -ASST 1/2 WATT RESISTORS Si 
stand. choice ohmages, some in . 

1_1 
70 -ASST 1 WATT RES STORS Si 
stand. choice ohmages, some io 5 

1_1 
35 -ASST 2 WATT RES STORS Si 
Bland. choice ohmages, some in 

50- PRECISION RESISTORS 
soot. list Price DLO less 98,7 
20 - ASS'TED WIREWOUND $1 
RESISTORS, ) 20 watt 

100SASST. 
CERAMIC CONDEN- 51 

100 -ASST. TERMINAL STRIPS Sl 
all types. 1 -lug to 6 -lug 

25 - INSTRUMENT POINTER Si 
KNOBS selected popular types . 

50 -ASST. RADIO KNOBS $1 
all selected popular types 

50- ASSORTED PRINTED CIR- $1 

S1 

1000 -ASST. HARDWARE KIT $1, 
screws, nuts, washers. rivets, etc. is 

250 -ASST. SOLDERING LUGS $lI, 
beet types and sizes 

250 -ASST. WOOD SCREWS Si 
finest popular selection 

250 - ASST. SELF TAPPING $1 
SCREWS #6, #8, ele. 

and 15056 /32 / HEX SNUTS 
SCREWS $1 

150 -ASST. 8/32 SCREWS $1 and 150 -8/32 HEX NUTS 

LI 150 -6/32 HEX NUTS $1 
and 150 -8/32 HEX NUTS 

150-ASST. 2/56 
and 150-2/56 HEX NUTS $1 

150-ASST. 
and 50 -4/ 04 HEX NUTS - - $1 
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150 -ASST. 5/40 SCREWS 
and 150 -5/40 HEX NUTS $1 

CUIT SOCKETS best types 

50 - ASST. TUBULAR CON- Sil 
DENSERS 001 to .47 to 600v .. 
25 - SYLVANIA HEAT SINKS $1 
for Transistors, etc. 

100 -BRASS FAHNSTOCK CLIPS $1 
popular type & size, plated 

10 - SETS PHONO PLUGS 8 Si 
PIN JACKS RCA type 

10 SETS- DELUXE PLUGS & Si 
JACKS asst. for many purposes .. 
100- ASSORTED RUBBER GROM- $1 
METS b° >i oea 

100 - ASST. RUBBER & FELT Si 
FEET FOR CABINETS best sines 

50 - STRIPS ASSORTED SPA- 51 
GHETTI handy sizes 

4 -50' SPOOLS HOOK -UP WIRE 51 
.1 different colors 

$15.00 TELEVISION PARTS $1 
"JACKPOT" hest buy ever .... 
4 - TV ALIGNMENT TOOLS 51 
most useful assortment 

110° FLYBACK TRANSFORMER 52 
for all type TV's incl schematic 

110° TV DEFLECTION YOKE 52 
for all type TV's tact schematic 

90° FLYBACK TRANSFORMER 51 
for all type TV's mncl schematic 

90° TV DEFLECTION YOKE $1 
for all type TV's Mel schematic 

70° FLYBACK TRANSFORMER $1 
for all type TVs incl schematic 

70° TV DEFLECTION YOKE 
for all type TV's )ncl schematic $ 

Si 

$1 

$1 

$1 

4- DUMONT VERT OSC TRANS 
Mel schematic for many TV uses 

20- ASSORTED TV COILS 
I.F. video, .sound, ratio. etc. .... 
20- ASSORTED TV KNOBS 
all standard types, $20 value .. 
6 - TV ELECTROLYTIC CON- 
DENSERS Sprague 80 -175v 

7 - ASST. TV ELECTROLYTIC 
CONDENSERS popular selection 

50- ASSORTED TV PEAKING 
COILS all Popular types 

20- ASSORTED GRID CAPS 
for 103 1X2, 6ßG6. 6ßQ6 eLc. 

100 -MIXED DEAL "JACKPOT" 
Condensers. Resistors, Surprises .. 
G.E. TV POWER TRANSFORMER 
250ma, 360/360v, 6.3 -9A, 5,3.1 . 

50 -RADIO & TV SOCKETS 
all type 7 pin, 8 pin, 9 pin, etc. 

IMMEDIATE DELIVERY . . . Scientific ight packing for safe delivery at minimum 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 

COMPUTOR 

r1 a 6 for $1 

70 for '10 

MARKET SCOOP COLUMN 
50 ASSORTED MYLAR CONDEN- Si 
SERS Popular types .001 to .47 .. 

20 - EXPERIMENTER'S COIL 51 "JACKPOT" assorted for 101 uses 

10- ASSORTED DIODE CRYSTALS 
51 1N34, 11,148, 1NGO, 1N64, 1N82 

10 -TOP BRAND TRANSISTORS $1 
N -204, 2N404, 2N696, GT -2477 

5 -LINE FILTER COILS Itov to 
51 117v, 2.5mh, dual, many uses .. 

20 -ITT SELENIUM RECTIFIERS 
65ma for Radios. Meters. Chargers. $1 Transistors, Experiments, etc. .... 
$15.00 RADIO PARTS "JACK- $1 
POT" handy assortment 

2 -G.E. PIECES OF EQUIPMENT 
stacked with over 200 useful parts 

50 -G.E. FLASHLIGHT BULBS 
#PR -9, 2.7 volts 

CHAPT ZU DI MITZIA "JACK- 
POT" double your money back if 51 not completely satisfied 

10- ASSORTED TUBES $1 
Radio, Television and Industrial 

$1 

s1 

ALL AMERICAN TUBE KIT SZ 
Top Standard Brand - 12BA6, 
1213E6, 12AV6, 5005, 35W4 .... 
3 - TOP BRAND 35W4 TUBES $1 

CRYSTAL LAPEL MICROPHONE $1 
high impedance, 200.(1000 cps .. 

$1 15- DELUXE SLIDE SWITCHES 
useful as SPST, SPOT or DTST .. 
BONANZA "JACKPOT" not gold, 
not oil, but a wealth of Electronic 
Items -Money -Back- guarantee .... 

POSTAGE STAMPS 

Cost of 
goods 
Shipping 
estimated 
TOTAL 

55 

MERCHANDISE tour choice) with advantage to customer 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. LOrtlandtK72359 
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Pf REPORTER see what's new 
in SOLID -STATE 

electronics... 
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! 

-111111/ 
rMole MOO 11 

PF REPORTER, Dept. RER -6 
Box 68003, Indianapolis, Ind. 46268 

Send me the FREE Special Solid -State issue of 
PF REPORTER. 

FREE 

Name 

Address 

LCity State Zip 

WORLD'S 
FINEST 

ERSIN 

MULTILORE 

BUY IT AT RADIO -TV PARTS STORES 

MULTICORE SALES CORP. PORT WASHINGTON, N. Y. 

82 

NEW BOOKS 
PLANNING & INSTALLING MASTER ANTENNA 
TV SYSTEMS, by Lon Cantor. John F. Rider Pub- 

lisher, Inc., 116 W. 14 St., New York, N.Y. 10011. 

6 x 9 in., 127 pp. Paper, $3.95 

"Master Antenna TV Systems" covers 
multiple -set installations from the 2 -set 
coupler to community TV and translators. 
Intended not only for TV technicians, but 
for hotel, motel and apartment -house own- 
ers, architects, consulting engineers, insti- 
tutional authorities and others concerned 
with the use as well as the installation of 
MATV systems. 

RADAR LICENSE ENDORSEMENT HANDBOOK, by 

Edward M. Noll. Howard W. Sams & Co., Inc., 

4300 W. 62 St., Indianapolis 6, Ind. 51/2 x 81 
in., 175 pp. Paper, $2.95 

The questions and answers you need 
to help you pass Element 8 (marine radar) 
of the FCC license exam. Includes princi- 
ples, circuits and available equipment, plus 
FCC rules. 

SOUND WAVES AND LIGHT WAVES, by Winston 
E. Kock. Doubleday & Co., 277 Park Ave., New 
York, N.Y. 10017. 41/4 x 7 in., 165 pp. Paper, $1.25 

Simply written book that starts from 
fundamental principles and continues to 
describe some sophisticated types of an- 
tennas, waveguides and lenses for both 
sound and rf. A valuable book for the be- 
ginner as well as for the more advanced 
electronics man who is still not quite sure 
how a polystyrene rod can be used as a 
directional antenna. 

FUNDAMENTALS OF TELEVISION, by Walter H. 

Buchsbaum. John F. Rider Publisher, Inc., 116 W. 

14 St., New York 11, N.Y. 6 x 9 in., 291 pp. 
Cloth, $9.95 

A brief description of TV receivers, 
section by section, for the technician who 
knows radio. Tube and transistor schematics 
are analyzed and discussed from the stand- 
point of operation, alignment and repair. 

SHORT WAVE LISTENER'S GUIDE, by H. Charles 
Woodruff. Howard W. Sams & Co., Inc., 4300 
W. 62 St., Indianapolis 6, Ind. 51/2 x 81/2 in., 
64 pp. Paper, $1.25 

More than 300 stations are listed by 
city, frequency and time schedule. Also in- 
cluded are time conversion, station log, and 
even a list of clandestine stations now on 
the air. 

PHYSICAL ELECTRONICS, by G. F. Alfrey. D. Van 

Nostrand Co., Ltd., 358 Kensington High St., 
London, W.14, England. 6 x 9 in., 220 pp. Cloth, 

$8.50 

After a study of electrons and atoms, 
the author discusses such practical applica- 
tions as the electron microscope, electron 
tube, transistor, ferrites and maser. The 
treatment is concise and logical, suitable for 
undergrads in engineering and physics. 

RADAR SYSTEM ANALYSIS, by David K. Barton. 

Prentice -Hall, Inc., Englewood Cliffs, N. J. 6 x 9 

in., 608 pp. Cloth, $16.95 

Theory and practical design for radar 
engineers. Uses a minimum of math, and 
has an extensive bibliography. 

TV RECEIVER TUBE USAGE GUIDE. Howard W. 
Sams & Co., Inc., 4300 W. 62 St., Indianapolis 6, 
Ind. 5 %2 x 81/2 in., 96 pp. Paper $1.95 

All tubes, semiconductors and fuses 
used in 1963 -64 TV receivers. Indexed by 
TV model and by tube type. 

TECHNICAL REPORT WRITING, by Rufus P. 

Turner. Holt, Rinehart & Winston, Inc., 383 Madi- 
son Ave., New York, N.Y. 10017. 6 x 9 in., 210 
pp. Paper, $3.50 

Ten chapters cover the subject from 
the "Nature of Technical Writing" to 
"Preparation for the Printer." Especially 
valuable are the 6 specimen reports -89 
pages of actual technical writing. 

KNOW YOUR COLOR -TV TEST EQUIPMENT, by 
Robert G. Middleton. Howard W. Sams, 4300 W. 
62 St., Indianapolis 6, Ind. 51/2 x 81/2 in., 160 pp. 
Paper, $2.50 

The TV technician can get information 
on troubleshooting almost anything -ex- 
cept the very equipment he is using. This 
book fills a gap in the literature, with com- 
plete chapters devoted to such things as 
white -dot and crosshatch generators or 
video- frequency sweep generators. Ex- 
plains first principles. shows partial sche- 
matics and normal and abnormal wave- 
forms describing common troubles. The 
last chapter is entitled "Maintenance of 
Color -TV Test Equipment." 

SPACE AGE ACRONYMS, by Reta C. Moser. 
Plenum Press, 227 W. 17 St., New York, N.Y. 
10011. 61/2 x 10 in., 427 pp. Cloth, $17.50 

This remarkable book devotes 413 
pages to acronymic abbreviations from A 
(can mean absolute, or 11 other things 
from acceleration to attack), to ZZB 
(Zanzibar). There are a number of appen- 
dices, including designations for missiles, 
rockets, aircraft, ships, and electronic 
equipment. 

MATHEMATICS FOR ELECTRONIC ENGINEERS & 

TECHNICIANS. (A programmed text) by Norman 
H. Crowhurst. Howard W. Sams, 4300 W. 62 St., 

Indianapolis 6, Ind. 53/a x 83/4 in., 256 pp. Cloth, 
$6.95 

The author uses the programmed -text 
method in a manner especially designed to 
develop problem -solving ability. All the 
problems have a direct application to elec- 
tronics. END 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


HIGH SCHOOCGRADS 
You don't need college to have a 
fascinating job, a bright future, 

big pay and advancement. 
Founded Those who don't know the facts 
in 1899 say that only the college 

trained men get the 
- good jobs in Indus- 

try. Wrong! But 
it is true 

ft that the av- 
erage bigh 

Q ß school gr ¡alit 
I gets 

ad - 
uete ac- 
only the 

poorest kind of 
unless he he has additional training in a specialized field. 

For these men the biggest and fastest growing field 
open today is Electronics -all branches. Jobs are look- 
ing for men. You can get technician training in as 
short a time as 40 weeks in the Electronic Labs of 
Coyne or get a degree in two years in our ELECTRON- 
ICS ENGINEERING TECHNOLOGY PROGRAM. 
Most of your tuition can be paid after you graduate. 

'Like the great universities. Coyne School is an edu- 
cational institution not for profit. A Coyne diploma 
or degree gives you high standing 
with employers. Coyne gradu- 
ates hold top jobs in Electron- 
ics all over the world. 

See how little it costs to 
get the training you need. 
Don't put it off. Make your 
own decision. Send us your 
name, address now -this cou- 
pon or a postcard will do. No 
salesman will bother you at your 
home. All information is FREE. _ 
Coyne Electronics Institute, Chicago 60607, Dept. A 5-N 

NEW SEMI- 

CONDUCTORS 

AND TUBES 

SOLID -STATE LIGHT EMITTERS 

Tiny planar gallium arsenide diodes 
are expected to replace subminiature in- 
candescent lamps as sources for light - 
sensors, according to Texas Instruments, 
Inc., producer of a line of solid -state 
light- emitting diodes. 

A new device, called the TIXL01, 
is a GaAs diode that emits near -in- 
frared light, spectrally matched to many 
light sensors. Its life is far greater that 
that of a filament lamp, and it is much 
more resistant to vibration and other 
stresses. It is practically free of the 
characteristic "catastrophic failure" of 
filament lamps (burnout or filament 
breakage). 

The TIXL01 is only 1/1 6 in. in di- 
ameter and 1/10 in. high. It can be 
mounted in 1% 6 -in. -thick printed- circuit 
boards, which simplifies circuit assem- 
bly. And its narrow beam reduces opti- 
cal crosstalk in applications such as 
punched -card readers where many light 
emitters and light sensors are packed 
together bumper to bumper. 

9BJ 1 1 

A new compactron with two high - 
transconductance pentodes in one 12- 
pin envelope has been announced by 
General Electric. It is intended as a two - 
stage 45 -mc video i.f. amplifier in home 
TV sets, and the manufacturer claims 
that in properly designed circuitry it can 
offer "sensitivity equal to some three - 
stage amplifiers." The 9BJ 11 is not the 
first twin -pentode compactron. 

The tube has a heater rating of 9.6 
volts and 0.45 ampere. Its warmup time 
is controlled to 11 seconds for series- 

45MC 
FROM 
TUNER 

IF INPUT 

8 y 2.2K ,llti 

9BJ11 

P2 

GÌ 

H H 
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string sets. Maximum plate and screen 
voltage is 160; plate dissipation in sec- 
tion 1, 2.8 watts, screen dissipation, 1.25 
watts; in section 2, 2.2 watts and 0.55 
watt. The two units are not identical, 
and they should be used in numbered 
order as first stage, second stage. Trans - 
conductance in section 1 is 7,500 
µmhos; in section 2, 9,600 µmhos. 

Used in the circuit shown below, a 
single 9BJ 11 will give approximately 90 
db gain (more than 30,000) with a 
bandwidth of 3.25 mc, with a supply 
voltage of 140 and a total current drain 
of 27 ma. 

"SELENICON" CAMERA TUBE 

DOUBLES COLOR SENSITIVITY 

A new broadcast color camera 
tube recently announced by RCA will 
provide "richer and more uniform" col- 
or TV pictures. The tube has been 
named "Selenicon" for its selenium -con- 
taining photosensitive plate. 

Selenium is far more sensitive to 
light than materials now used in video 
pickup tubes, but until now it has been 
unstable at the temperatures in a cam- 
era tube. A stable selenium alloy de- 
veloped by RCA is claimed to overcome 
the disadvantages and offer several ad- 
vantages other than the higher sensitiv- 
ity. Among them are quicker response 
time, truer colors over a wide range of 
scene lighting, and a more uniform pic- 
ture background. 

The new tube was demonstrated at 
the National Association of Broadcast- 
ers convention in March. Three seleni- 
con camera tubes generate the three 
color signals -red, green and blue. A 
fourth tube, an image orthicon, pro- 
vides a separate complete black -and- 
white picture. This approach is claimed 
by RCA to yield sharper -detailed, rich- 
er -hued pictures than the present three - 
tube cameras. END 
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CAR OWNERS SAY .. . 

"Terrific," "Fabulous," 
"Improves radio 100°0!" 

VERBA -MATIX 
America's Prestige 

REVERBERATION 
The only system with 

4 Transistors Heavy 7 oz. Ceramic - 
Magnet Speaker Complete Control 
Panel (with Reverb % Control) No 
Drilling, No Screws, for easy installa- 
tion Fits all Cars, Neg. or Pos. 
Ground (12 volt) All Speakers 2 to 40 
ohms No Noise Driving Over Bumps. 

Made in U. S.A For complete details see your 
DistrDept. ibutor or. write 

RE -6 

kinematix, Inc. 
2040 W. Washington Blvd., 
Chicago, Illinois 60612 
Area Code 312 666 -0066 
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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 

I GERNSBACK LIBRARY, INC. 
I 154 West 14th Street, New York, N. Y. 10011 1 -4 -RE -665 

! Enroll me as a member of the G/L Electronics Book Club. Start my mem- 
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. 

Name 

Address 

7 

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 Co you buy single copies 
to RADIO-ELECTRONICS? of RADIO -ELECTRONICS? 

im -- ma s <s........ ma a 

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 99¢ 
(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 
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 90C) 

Radio Servicing Made Easy (2 Vols.) 
Reg. $9.95 -Club price $7.75 

The Oscilloscopéou 
save $2.20) 

Reg. $5.20 -Club price $3.95 

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 90C) 

SELECTIONS: 
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 

Reg. $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 price $3.60 
(You save $1.40) 
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TRY THIS ONE 
FASTENING LEAD -IN 

TO ANTENNA TERMINALS 

When it comes to placing the bared 
loops of the lead -in around the terminals 
of the antenna, we install the usual star 
lockwasher first, then follow this with 
the loop, then add the nut. That way the 
lockwasher bites firmly into the loop to 
insure perfect contact. 

This arrangement lets us remove 
the nut without twisting the wire loop 
and possibly breaking it. -Harry J. 
Miller 

SIMPLIFIED POWER TRANSISTOR 

MOUNTING 

To simplify the installation of TO -3 
type power transistors, tap the holes in 
the base with a 10 -32 tap. Installing the 
transistor this way avoids the need to 
hold a nut on the other side of the chas- 

MICA OR 
ANODIZED 
ALUMINUM 
WASHER 

10-32 SCREWS fti r'" -- 

FIBER - 

"SHOULDER" 
WASHERS 

sis, and ensures better electrical and 
thermal contact. The base of these tran- 
sistors is solid copper, and no damage 
can result from the tapping operation. - 
Tom Jaski 

DESOLDERING IRON 

Many service technicians have 
found the modified soldering -iron tip 
shown in the drawing very useful 
for desoldering operations. The old iron 
tip is removed and replaced with a 
length of hollow tubing or refrigeration 
capillary tubing. A small vent hole is 
then drilled at the top of the tube, near 
the body of the iron. To remove solder 
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from a connection, apply this hot de- 
soldering tip to the connection. The 
molten solder is drawn up into the hol- 
ow tube. 

When the tube is full, empty it by 
shaking the iron. This method provides 
a very clean solder joint. Another ad- 
vantage is that the hollow tube tip fits 
over many of the solder lugs on a 
Perma- Circuit panel, thus applying the 
heat evenly to the connection. The hol- 

CAPILLARY TIP 

VENT 

PENCIL SOLDERING IRON 

HEATING ELEMENT 

low tip also acts as a "soldering aid" - 
it can be used to pry up and bend 
straight any wires or lugs that are bent 
flush with the panel. Advanced Perma- 
Circuit Service Techniques (Philco) END 

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 .0/35 
.OS ea. 

PIV /RMS 
100/70 
.07 ea. 

PIV /RMS 
200/140 
.10 ea. 

PIV /RMS 
300/210 
.12 ea. 

PIV /RMS 
400/280 
.14 ea. 

PIV /RMS 
500/350 
.19 ea. 

PIV /RMS 
600/420 

.23 ea. 

PIV /RMS 
700/490 
.27 ea. 

PIV /RMS 
800/560 

.35 ea. 

PIV /RMS 
900/630 
.45 ea. 

PIV /RMS 
1000/700 

.60 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 RMS 

3 .08 ea .12 ea .16 ea .22 ea 
12 .25 .50 .65 .75 
35 .65 90 1.25 1.40 
50 1.50 1.75 2.20 2.60 

100 1.60 2.00 2.40 3.00 

D.C. 300 PIV 400 PIV 500 PIV 600 PIV 
AMPS 210 RMS 280 RMS 350 RMS 450 RMS 

3 .27 ea .29 ea .37 ea .45 ea 
12 .90 1.30 1.40 1.65 
35 2.00 2.35 2.60 3.00 

0 3.25 4.00 4.75 6.00 
100 3.60 4.50 5.25 7.00 

"SCR" SILICON CONTROLLED RECTIFIERS "SCR" 
7 16 25 7 19 25 

PRV AMP AMP AMP PRV AMP AMP AMP 
25 .30 .50 .85 250 1.75 2.15 2.50 
50 .45 .75 1.00 300 2.00 2.40 2.75 

100 .80 1.25 1.50 400 2.40 2.75 3.25 
150 .90 1.60 2.00 00 3.20 3.40 3.80 
200 1.25 1.80 2.25 600 3.40 4.00 4.50 

100 Different 
1/2 -1 -2 watt 
2 amp 1000 

Filament Transformer 
sec. 6.3 v at 
Type IN34 

240 amp 200 

Money Back 
F.O.B. NYC. 
charges plus. 

Warren 
230 Mercer 

SPECIALS! SPECIALS! 
Precision Resistors 
1/2%-l% TOL $1.50 

ea. 
10 for $6.50 

.50 ea. 

100 for $5 

$7.50 ea. 

order. Orders 
order. Shpg. 

OR 3.2620 

Piv Silicon Power Rect..70 

Pri -120 v 
1 amp. 

DIODE GLASS .07 ea 

Piv sil power rect. 

guarantee. $2.00 min. 
Include check or money 

C.O.D. orders 25% down. 

Electronic Components 
St., N. Y., N. Y. 10012 

Z I P stands for the Post Office Department's new Zoning Improve- 
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. 

ELECT RONICS 
Engineering- Technicians 

The Nation's in- 
creased demand 
for Engineers, 

Electronic Technicians, Radio TV Technicians is at an 
all time high. Heald Graduates are in demand for 
Preferred High Paying Salaries. Train now 
for a lucrative satisfying lifetime career. 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 
Electronics Engineering Technology (15 Months) 
Electronics Engineering (B.S. Degree) 

Electrical Engineering (B.S. Degree) 
Mechanical Engineering (B.S. Degree) 
Civil Engineering (B.S. Degree) 
Architecture (B.S. Degree) 

(36 Months) 

Approved for Veterans 

HEALD'S 
ENGINEERING COLLEGE 

Est. 1863 -101 Years 
Van Ness at Post, RE 

San Francisco, Calif. 

DAY AND EVENING CLASSES 
Write for Catalog and Registration Application. 

New Term Starting Soon. 

Your Name 

Address 

City 

State 
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New i.om 

1r IE C If1 IP IR IE S S 
Diode Select -A -Spec 
Specs and substitutions for 
signal and power diodes. 
Contains over 25,000 subs. 
Specs comprise: Vw; PRY; 
If; Vf; and IR. Vw and If 
also listed in ascending 
order. 
01 -DSS only $2.95 

Transistor Specifications 
and Substitutions Hand- 
book 2nd Edition. 
Specs and subs for over 
5,000 American and for- 
eign types. Over 16,000 
substitutions. Lists: Pc: It; 
Vice: Vcb; Veb; hfe: Ito; It; 
type; and use. 
TSSH -' only $1.95 

Tunsta. 
Stemmas r Sam. 

HAMM 

r 

Selected Semiconductor Circuits 
Includes simple, easy -to -build circuits on 
power supplies, converters, RF and AF 
amplifiers, RF and AF oscillators, etc. 
01 -SC only $1.25 

Transistor Select -A -Spec 
Specs listed in ascending order. 
01 -TS only $3.95 

?ech1Pre,m PuGlication4 
8rown,oburq, ,9ncdiana, 416IIZ 

send for New FREE ... with New 

CRYSTAL 
TRANSISTOR 

OSCILLATOR 

CATALOG CIRCUITS 

3 PLANTS TO SERVE YOU BETTER 

HERMETICALLY SEALED 
PRECISION GROUND 

CUSTOM -MADE 
NON -OVEN CRYSTALS 

Gold or silver plated, spring mounted, vacuum 
sealed or inert gas, high freq. stability. 10 
milliwatt max. current cap. Meet mil. specs. 

1000KC to 1600KC (Fund. Freq.) ..$6.50 ea. 
1601KC to 2000KC (Fund. Freq.) .. 5.00 ea. 
2001KC to 7000KC (Fund. Freq.) .. 3.50 ea. 
7001KC to 10,000KC (Fund. Freq.) . 3.25 ea. 
10,001KC to 15,000KC (Fund. Freq.) 4.00 ea. 
15MC to 2OMC (Fund. Freq.) .... 5.50 ea. 

OVERTONE CRYSTALS 

15MC to 21MC, 3rd Overtone ....$4.50 ea. 
22MC to 29MC, 3rd Overtone .... 3.85 ea. 
3OMC to 52MC, 3rd Overtone .... 4.50 ea. 
52MC to 100MC, 5th Overtone .... 6.00 ea. 
DRAKE 2 -B Receiver Crystals $4.00 

(All Channels -Order by Freq.) 
OVEN -TYPE CRYSTALS 

For Motorola, GE, Gonset, Bendix, etc. 
Add $2.00 per crystal to above prices 

SUB -MINIATURE PRICES slightly higher 

tTEXAS CRYSTALS 
DEPT. RE Division of 
1000 Crystal Drive 
FORT MYERS, FLORDA 
Phone 813 WE 6 -2109 

AND 
4117 W. Jefferson Blvd. 
LOS ANGELES, CALIF. 
Phone 213- 731 -2258 
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NEW PATENTS 
LOCKED -OSCILLATOR 

HARMONIC GENERATOR 
PATENT NO. 3,142,024 

George Mordwinkin, Norwalk, Conn. (Assigned to 
Laboratory for Electronics, Inc., Boston Mass.) 

In FM stereo, a 38 -kc subcarrier must be gen- 
erated at the receiver. This may be obtained as 
doubled output from a 19 -kc oscillator. The oscil- 
lator is synchronized by a pilot signal from the 
transmitter. 

1 
T2 .05 

U 
z q 
ír 

.004 
360PF ÓIMH EA 360PF 

EXT SYNC 

220PF 22V 

P2 

TI t 
1- 
ó 
J 
I.a.. 

.0015 
a 

COILS 50MH EA g 
(SPI 

.05 

2NI671 

The circuit here may be used for FM stereo or 
wherever a harmonic generator of this type is 
needed. C charges from a dc supply through a 
variable resistance. At a critical value, it dis- 
charges through the unijunction transistor. Both 
windings of TI are tuned to 19 kc, and output is 
available either from the secondary or from PI. 

T2 is tuned to 38 kc, and output may be taken 
either from the secondary or from P2. 

The fundamental is synchronized by an ex- 
ternal signal (pilot) connected to a tap on T1. 

SOLID STATE SWITCH 
PATENT No. 3,149,298 

Eileen T. Handelman, Short Hills, N.J. (Assigned 
to Bell Telephone Labs, Inc.) 

Certain compounds, classed as Néel effect 
materials, change their conductivity abruptly at a 
critical temperature. For example, vanadium ses- 
quioxide (V203) undergoes a million -to -one change 
at -110 °C. 

A slice of this material, .03 x .03 x .01 inches, 
is placed in a chamber of liquid nitrogen and 
alcohol at -115 °C. A dc bias flowing through the 
crystal raises its temperature to -109 °. The con- 

REMOTE CONTROL FOR 
ANTENNA ROTATOR . . . 

Ham, CB -er, TV- watcher- anyone 
who uses a rotator with his antenna 
can apply this nifty idea. Read 

how a simple switch can be modified 
to duplicate rotator control box 
functions, remotely, at some spot 

within easy reach. Especially handy 
if you've found that your control 
box takes up too much space. 
COMING IN 

,July RADIO- ELECTRONICS 

NÉEL EFFECT XTAL 

COOLING 
CHAMBER 

trol voltage, about 5 volts, can raise the crystal 
temperature through its critical value, and switch 
it on in less than 1 microsecond. 

SUPERCONDUCTIVE 

MAGNETIC -FIELD INTENSIFIER 
PATENT NO. 3,158,793 

Paul S. Swartz, Schenectady, N.Y. (Assigned to 
General Electric Co.) 

A superconductor is a metal or compound 
(like niobium -tin) which loses its electrical resist- 
ance when cooled to nearly absolute zero. Once 
started, current through the superconductor will 
continue indefinitely, with an accompanying mag- 

SUPERCONDUCTIVE ROD 

LIQUID NITROGEN LIQUID HELIUM 

SUPERCONDUCTIVE COIL 

Fig. I 

netic field. Another characteristic of a supercon- 
ductor is its resistance to penetration by magnetic 
fields. 

Fig. 1 shows a superconductive device for gen- 
erating intense magnetic fields. An outer container 
is filled with liquid helium. The 
superconductive coil is thereby 
cooled. A rod made of supercon- 
ductive material may be lowered 
inside the coil as shown. 

An external magnetic field 
(not shown) sets up a supercon- 
ductive current in the coil, as well 
as an accompanying field. After 
this, the external field is not 
needed and may be switched off. 
Now, as the rod is lowered, it com- 
presses and intensifies the flux 
trapped inside the coil because 
of the coils magnetic impentra- 
bility. If the rod is step -tapered 
(Fig. 2), different values of field 
intensity may be obtained. END 

Fig. 2 
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SCHOOL DIRECTORY 
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. 
NORTHROP INSTITUTE OF TECHNOLOGY 

1199 W. Arbor Vitae. Inglewood. Calif. 

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: JL 1- 6320) 

818 -18th St., NW, Washington, D.C. 20006 
(Phone: 298 -7460) 
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EARN EngineerinElectronics g DEGREE 
You can earn an A.S.E.E. degree at home. College 
level HOME STUDY courses taught so you can under- 
stand them. Continue your education. earn more ir. the 
highly paid electronics industry. Missiles. computers, 
transistors, automation, complete electronics. Over 
27.000 graduates now employed. Resident school 
available at our Chicago campus- Founded 1934. Send 
(or tree catalog. 
American Institute of Engineering & Technology 
1139 West Fullerton Parkway, Chicago 14, III. 

E'I 
Engineering Technician 

A.S. Degree -2 Years 
Electronics Engineer 

B.S. Degree 
Evening Courses Available 

ELECTRONIC TECHNICAL INSTITUTE 
4863 El Cajon Blvd., San Diego, Calif. 

FREE! NEW CAREER GUIDE TO 
Success in ELECTRONICS 

Automation, Math - Basic or Advanced 
V1 "Ids choice of new llonie Study Programs 
to prepare you for well paying career or 
advancement in present Job. Choose Serv- 
ice, Broadcasting, Industrial, Automation. 
We assist you in choosing best program 

. save time and money. Tuition refund 
surety. Since 1931. Write today - 
CENTRAL TECHNICAL INSTITUTE 
Cept.03C65.1644 Wyandotte St. Kansas City, MO. 64108 

when it's time to think of college 
you should read this 

FREE CAREER BOOKLET 
about electronics at 

MSOE 
MSOE 

MILWAUKEE MS -237 

SCHOOL OF ENGINEERING 
Dept. RE-665, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 
Tell me about an engineering career through 
residence study in: 

Electrical fields Mechanical fields 

Name Age 

Address 

City, State 
ILMu.MMMMMMMMMMMMMMMM raMMINMul 

B.S. degree 
in 36 months 
Small professionally- oriented college. Four - 
quarter year permits degree completion in 
three years. Summer attendance optional. 
Engineering: Electrical (electronics or pow- 
er option) , Mechanical, Civil, Chemical, Aero- 
nautical. Business Administration: Account- 
ing, General Business, Motor Transport Ad- 
ministration. One -year Drafting and Design 
Certificate program. Graduate placement 
outstanding. Founded 1884. Rich heritage. 
Excellent faculty. Small classes. Well - 
equipped labs. New library. New residence 
halls. Attractive 300 -acre campus. Modest 
costs. Enter Sept., Jan., March, June. For 
Catalog and View Book, write Director of 
Admissions. 

2465 College Ave., Angola, Indiana 

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 & labora- 
tory. Electronic Engineering Technot- 
gy and Electronic Technology curricula ricula 

both available. Assoc. degree In 29 

provH.S. 
also obtainable. G.I. ap. 

ed. Graduates in all branches of 
electronics with major companies. Start Sept., Feb. Dorms, campus. Hight 
school graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Department C. Valparaiso, Indiana 

A JOB or a POSITION ? 
The differ is ELECTRONIC MATHEMATICS 

NOW! A NEW WAY TO LEARN -I. H. S. I. 
WAY. A complete home study course in 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 

Dept. RE -6, P.O. Box 1189 
Panama City, Fla. 32402 
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MARKET 
CENTER 

- SUB CARRIER DETECTOR *- 
Add programs of commercial - 
free music thru your FM 
tuner. Detector, self -powered, 
plugs into multiplex output 
of tuner or easily wired into 
discriminator and permits re- 
ception of famous back- 
ground music programs now 

transmitted as hidden programs on the FM broad- 
cast band from coast to coast. Use with ANY 
FM tuner. 

WIRED UNIT $75.00 
KIT, with pretuned coils, 

no alignment necessary $49.50 
crystal -controlled receivers available 

MUSIC ASSOCIATED 
65 Glenwood Road 

Upper Montclair, New Jersey 
phone 744 -3387 area code 201 

TREASURE FINDERS 
Supersensitive new transistor 
models detect buried gold, 
silver, coins, firearms. Locate 
Indian burial grounds, explore 
beaches, shacks, ghost towns. 
$19.95 up. FREE CATALOG. 

RELCO Dept. RE -6: Box 
10563, Houston, Texas 77018 

ramMe 

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 
6556 Higgins Rd Chicago III . 60656 Lam_ 

1 

J 

TUCO Specialists in miniatures and smaller TUCO 
KIT =30 "Mutt & Jeff" 2 watt Amplifier 
KIT 

with schematic 
Photo to amplifier. OCP 71 photo tran- 

sistor. 
§3.00 

sistor, modulated signal, schematic .... 55.00 
Ceramic pacitors, assor.ed, sub -min. 

standard vatues 14/ 57.00 
Dura -Mica capacitors. assorted, sub -min. 

standard values .. 20 /51.00 
Electrolytic capacitors, a sorted. sub -min 

standard values .... 10/51.00 
Tantalytic capacitors. assorted, sub -min. 

standard values ... ... .....5 /$1.00 
Mylar capacitm, assorted, sub -min. 

Driv 
standard rnsfo osiers, assorted. sub -min. 

I5/ 53.00 
standard values ...................3 /51.00 

Output Transformers. assorted, sub -min. 
standard values 3/51.00 

Volume Controls. assorted, sub -min. 
standard values 3/51.00 

Diode Assortment -Germ. & Sil. 
standard values .... ... 30/51.00 

Minimum Order 53.00 prepaid, Postage Free USA 
Write for Free Catalog 

TRANSISTORS UNLIMITED COMPANY 
462 Jericho Turnpike, Mineola, N. Y. - PI 7 -7221 

gE(CAT41Ø6, 
148 PAGES NEARLY 4,000 BARGAINS 

OPTICS SCIENCE MATH 

Completely new 1965 edition. New 
items. categories, illustrations. 148 new, 
easy-to-read es f c d lec- 001 e. pages 

of electrical and 
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 
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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, Ill. 60656. 

72 page Illustrated Government Surplus Radio, 
Gadgeteers Catalog 20¢. MESHNA, Nahant, 
Mass. 

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. 

PUBLISH your book! Join our successful au- 
thors: publicity advertising promotion, beautiful 
books. All subjects invited. Send for free manu- 
script report and detailed booklet. CARLTON 
PRESS, Dept. RDR, 84 Fifth Avenue, New York 
11. 

"LEE's OUTSTANDING NO -GUM OIL" Praised 
by experts. Cleans and lubes tuners, volume or 
contrast controls and switches. Oils Record 
Changers and Motors, watches, cameras and 
shutters, guns etc. Generous 37.5 cc $2.00 ppd. 
Calif. tax included. LEE'S PRODUCTS, Box 945, 
Arleta, California 

Achtung! Das Machine is Nicht fur Gerfinger- 
poken und Mittengraben. Is easy Schnappen der 
Springenwerk, Blowenfusen und Poppencorken 
mit Spitzensparken. Ist Nicht fur Gewerken by 
das Dummkopfen. Das Rubbernecken Sight - 
seeren Keepen Hands in das Pockets. Relaxen 
und Watch das Blinkenlights. This attractive 
Brass plaque only $2 ea. ppd. SOUTHWEST 
AGENTS, Dept. RE, 8331 Hwy 80 W., Fort Worth, 
Texas 76116. 

BARGAINS OFFSET Presses, Varitypers Mimeo- 
graph Typewriters. Write DIXIEGRAPH, King, 
North Carolina. 

Convert any television to sensitive Big- Screen 
Oscilloscope. Only minor changes required. No 
electronic experience necessary. Illustrated 
plans $2.00. RELCO -A25, Box 10563, Houston 18, 
Texas. 

Canadians 

GIANT SURPLUS BARGAIN PACKED CATALOGS. 
Electronics, Hi -Fi, Shortwave, Amateur, Citizens 
Radio, Rush $1.00 (Refunded). ETCO, Box 741, DISCOUNT RECORDS - All labels. Free list. 
Dept. 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. 

QUICK CASH . for Electronic EQUIPMENT, 
COMPONENTS, unused TUBES. Send list now! 
BARRY, 512 Broadway, New York, N. Y. 10012, 
212 WALKER 5.7000. 

CASH, SONY TRANSISTOR TV's etc. swapped 
for G -R, H -P, L &N etc. equipment, special tubes, 
manuals, military electronics. ENGINEERING 
ASSOCIATES, 428 Patterson Road, Dayton, Ohio 
45419. 

OVERSEAS -FOREIGN EMPLOYMENT. High pay- 
ing. Permanent. Transportation. Family reset- 
tlement. All occupations -professions. Sixth suc- 
cessful year furnishing immediate, direct place- 
ment. GLOBAL EMPLOYERS, Box 286 -G, Oro - 
ville, Calif. 

Military surplus radios ARC -27 ARC -34 ARC -38 
ARC -39 ARC -44 ARC -52 ARC -55 ARC -73 ARC -84 
R- 220C /ARN -21 51X- 2/17L -7 RT -68 /GRC, Test 
sets with ARM, URM, UPM, SG prefixes, Top 
cash dollar paid. SLEP ELECTRONICS, Drawer 
178 Ellenton, Florida. 33532 

SERVICES 
METERS -MULTIMETERS REPAIRED and cali. 
brated. BIGELOW ELECTRONICS, Box 71 -B, 
Bluffton, Ohio. 

SPEAKER RECONING. Satisfaction Guaranteed. 
C & M RECONE CO., 11 Witherspoon Street, 
Princeton, New Jersey 

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. 

MOTION PICTURE 
SPECTACULAR '64 Indianapolis "500" Classic. 
188' 8mm Eastman Color including fiery second 
lap crash $11.95 postpaid. SPORTLITE "500" 
FILMS, 20 -RE North Wacker, Chicago, Illinois 
60606 

Component quotations -tapes Mylar 1800' post- 
paid $1.59 each. BAYLA, Box 131RE Wantagh, 
N.Y. 

Write CLIFF HOUSE, Box 42R12, Utica, N.Y. 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or serv- 

ices): 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 August issue must reach us before June 10th. 
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 
CIS one word. Hyphenated words count as two words. Minor over -wordage will be edited to 
match advance payment. 

RADIO -ELECTRONICS 
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ADVERTISING 
INDEX 

RADIO- ELECTRONICS does not assume respon- 
sibility for any errors which may appear in the 
index below, 

Amplifier Corp. of America 75 

Antenna Specialists Co., The 24 

Blonder- Tongue 25 

Brooks Radio & TV Corp. 80 -81 

Capitol Engineering Institute. The 13 

Castle TV Service Tuner, Inc. 62 

CLASSIFIED 88 

Cleveland Institute of Electronics 7, 23 

Coyne Electronics Institute (Home Training 
Div,) 83 

DeVry Technical Institute 5 

Electronic Chemical Corp. 14 

E.C.I. Electronics Communications, Inc. 27 

EICO Electronic Instrument Co., Inc. 77 

Electro- Voice, Inc. 6 

Electronic Measurement Corp. (EMC) 64 

Fair Radio Sales 81 

Gernsback Publications, Inc. 64, 84 

Heald's Engineering College 85 

Heath Company 60-61 

International Crystal Mfg. Co., Inc. 1 

JFD Electronics Corp. 15 

Kinematix, Inc. 83 

Lafayette Radio Electronics 21 

Mallory & Co. Inc., P. R. 28 

Mercury Electronics Corporation 8 

Multicore Sales Corp. 82 

National Radio Institute 16-19 

National Technical Schools 3 

P.A.F. Enterprises 78 

Poly Paks 91 

Precise Electronics & Development (Div. of 
Designatronics, Inc.) 75 

Progressive "Edu- Kits" Inc. 65 

Radar Devices Manufacturing Corp. Third Cover 
Radio Shack 92 

Ray -Tel (Raytheon) 70 

RCA Electronic Components & Devices 

Citizens' Band 12 

Tubes Fourth Cover 
Test Equipment 20 

RCA Institutes, Inc. 66 -69 

Rye Sound Corporation 26 

Sams & Co., Inc., Howard W. 9, 79, 82 

Sarkes Tarzian, Inc. (Tuner Service Div ) .... 14 

Schober Organ Corp., The 71 

Semitronics Corp. 78 

Sencore 63 

Sprague Products Company 10 

Tarzian, Inc., Sarkes (Tuner Service Div.) 14 

Tech Press Publications 86 

Texas Crystals (Div. of Whitehall Electronics 

Corp.) 86 

Triplett Electrical Instrument 

Company, The Second Cover 
United Radio Co. 89 

Warren Electronic Components 85 

Wen Products, Inc. 22 

Winegard Co. 11 

MARKET CENTER 88 -91 

Eton Electronics 

Edmund Scientific Co. 
Electronic Components Co. 
Music Associated 

Oelrich Publications 

Releo 

Transistors Unlimited Company 

SCHOOL DIRECTORY 87 

American Institute of Engineering & Technology 
Central Technical Institute 

Electronic Technical Institute 

Grantham School of Electronics 
Indiana Home Study Institute, The 
Milwaukee School of Engineering 
Northrop Institute of Technology 
Tr! -State College 

Valparaiso Technical Institute 

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. 

RENT STEREO TAPES -over 2,500 different -all 
major labels - free brochure. STEREO -PARTI, 
1616 Terrace Way, Santa Rosa, Calif. 

STEREO TAPES. Save up to 60% (no member- 
ship fees). We discount recorders, batteries, ac- 
cessories, and mail pre- recorded tape prepaid 
anywhere that United States rates prevail. Free 
60 page catalog. SAXITONE, 1776 Columbia 
Road N.W., Washington, D.C. 20009 

STEREO TAPE RENTALS for the discriminating 
listener. Free Catalog. GOLD COAST TAPE LI- 
BRARY, Box 2262 -Palm Village, Hialeah, Fla. 

TAPE recorders, Hi -Fi components, Sleep- learn- 
ing equipment, Tapes, Unusual values. Free 
catalog. DRESSNER, 1523 Jericho Turnpike, 
New Hyde Park 5, N.Y. 
HI -FI COMPONENTS, Tape Recorders, at guaran- 
teed "WE will not be undersold" prices. 15 -day 
moneyback guarantee. Two -year waranty. NO 
Catalog. Quotations Free. HI- FIDELITY CENTER, 
1797 (R) 1st Ave., New York, N.Y. 10028 

POLY SLEEVES for LP jackets and records. Dis- 
count prices. RECORDS, Box 323, Hillburn, N.Y. 

TAPE RECORDER SALE. Brand new, latest mod- 
els, $10.00 above cost. ARKAY SALES, 22 -05 
Riverside Avenue, Medford, Mass. 02155 

TAPEMATES makes available to you ALL 4- 
TRACK STEREO TAPES -All Labels- postpaid 
to your door -at tremendous savings. For free 
brochure write TAPEMATES CLUB, 5280 RE 
West Pico Blvd., Los Angeles, Calif. 90019 

LOW LOW QUOTES, DYNA. A.R. GARRARD E.V. 
HI -FI, Roslyn, Pa. 19001 

MUSIMATIC: F.M. music without commercials 
easily connected to your tuner. $59.50 complete. 
DON HENDERSON ENTERPRISES, Box 343, Re- 
seda, Calif. 

RADIO & TV TUBES 33¢ each. One year guar- 
anteed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, California 92105 

Teenage- education satire. Monaural tape, $2.50. 
SOUNDTAGE, Box 176, Levittown, New York 
11756 

The largest stock of obsolete tubes in the USA at the lowest prices -COMPARI 

BRAND NEW 
UNITED'S FIRST QUALITY 

TUBES DISCOUNTS up to 
GUARANTEED ONE FULL YEAR! NOT USED! NO PULLS! 

80% OFF 
WHY PAY MORE? 

TYPE PRICE 
0A2 90 
0A3 90 
0440 .1 55 
0B2 80 
OB3 ..1 20 
OC3 85 
003 

..2 73 
5 7 

073 
074 ..1 20 
0Z4 95 

tit 
..1 49 

145 ..1 49 
146 ..1 49 
147 ..1 95 
1485 75 
1A04 ..1 75 
14E4 .1 30 
14F4 ..1 45 
1464 ..2 20 
14J5 .1 05 
14U3 ..1 25 
14X2 95 
1472 98 
103 88 
184P ..2 00 
105 ...1 00 
íC6 98 
1050 98 
507 ..1 25 

1005 53 
1ESOP 98 
1E7 99 
1F4 . 95 
195 95 
106. 
103 .85 
104 .1.75 
108 .1.50 
104 
íÑ 6 

TYPE 
307 
3846 
3805 
38E6 
3894 
3856 
38U8 
3876 
3826 
3CB6 
3CES 
3CF6 
3056 
3CYS 
306 
3004 
3056 
3076 
3024 
3EH7 
3EJ7 
3ERS 
3FHS 
3,55 
3085 
3658 
3GWS 
3545 
3955 
304 
305 
354 
4AÚ6 
4456 
4BÁ6 
4065 
4068 
4858 
4807 
4807 
4858 
4898 
4826 
413 

PRICE 
1.35 
..95 ...61 
1.23 

.76 
.. .56 

.54 

:1.óo5 
56 

.1.18 
1.48 

.1.25 

...58 
52 

.1.59 

.1.00 

1.35 
95 

.1.18 

. 1.49 

. 1.21 

. 1 49 

75 
61 
.89 
.TO 

. ..85 

. 1.02 

.1.00 
1.45 
.99 
96 

.1.20 
85 

.1.00 

TYPE PRICE 
5114 . .60 
598 . . .84 
5V3 . 1.59 
5V4 . 1.45 
556 .65 
sw4 1 75 
5%4 99 
5X8 84 
573 47 
574 . 1 45 
913 . 2.00 
524 . 1.90 
643 . 2.75 
644 . 2.20 
646 . 1.75 
644 2.65 
64867 ..95 
6Á8M 1.75 
6464 .52 
6465 3.00 
6ÁB7 1.00 
6AC5 1.95 
6ÁC7 .91 
6407 3.25 
64E5 2.50 
64E3 1.10 
64E4 ..99 
6ÁF4Á .99 
6AF6 2.65 
6AF11 1.98 
GAGS .68 
5467 1.75 
64114 1.11 6496 1.25 
64 .15 . 2.25 
6ÁJ8 . 1.73 
6455 ..90 
6456 ..94 
6ÁL3 . 

6ÁL5 . 

GAL? . 1 
6ÁL13 1 

TYPE PRICE 
681_8 . 1.52 
6694 ..98 
68N6 .74 
6858 1.18 
6805 ..83 
5896/ 
6CÚ6 1.08 
6807 ..99 
6Bß8 1.34 
6858 . 1.42 
6BÚ8 .74 
6858 . 1.19 
6BW8 1.35 
65X7 1.46 
6075 1.55 
61376 .98 
6678 1.01 
5826 .72 
6BZ7 1.19 
6028 1.35 
6C5M 1.45 
666 2.00 
6080 2.95 
6010 1.53 
6644 .77 
6045 1.20 
6647 1.95 
6055 3.25 
6006 .55 
6006 1.65 
6007 ..53 
6CG8 .85 
6CHS 2.00 
6654 1.00 
6CL6 1.12 
6CL8 .94 
6CM6 

1.95 
6CM8 1.45 
6057 .92 
6074 1.25 

TYPE PRICE 
6EY6 . 1.23 
6EX6 . 2.79 
6E25 . 1.39 
6E28 . 1.41 
6FA7 1.10 
6907 1.73 
6F4 3.95 
6F5GT 1.50 
6FSM 1.69 
6F6G . 

6F6M 
6F7 . 

698 . 
6E65 
6FG6 
6967 
6FG8 
6E95 
6FJ5 
6FJ7 
6FM7 
6907 
6955 
6FV6 
6E58 
GEMS 
6FW8 
6975 
665 . 
6G6G 
6611 
6685 
6605 
60E5 
6GE] 
60F5 
60E7 
66/48 
66.15 
6657 
Goss íJ3 6086 145 

2.19 
3.95 
3.25 
1.99 
1.25 
1.12 
1.75 
22 

2.25 
1.39 
1.31 

.89 
1.19 
1.33 
1.15 
1.59 
3.49 
1.11 
1.95 
1.55 
1.69 
1.81 
1.19 
1.59 
1.19 
1.42 
1.69 
1.19 
1.69 
1.37 
1.55 
1.99 
1.21 

6ÁM8 .76 661_7 98 
1.16 98 6654 2.59 6GM5 íL3 88 SANS 1.95 .91 

6607 1.80 
6008 1.15 6698 íL4 66 ZT 6ANS 2.45 6Cß6 ..91 6CH8 1.35 

1LÁ4 .1 30 4656.59 6AQ5 
1.50 

6657 ..99 6087 1.42 
1Lg6 

.2 60 
Á0E6 .1.01 6Aá7 1.55 6CU6 1.10 6655 1.65 1L84 .1 80 Á0S6 ..58 6408 .20 6CUS 1.59 6656 1.85 1 LCS .1 05 4DT6 .87 6Aß5 1.03 6CW4 1.69 6GW6 1.55 1LC6 .1 80 4E17 .1.47 6Aß6 1.50 6CWS 1.39 6GW6 1.21 1LD5 .1.95 4EJ7 ,1.47 6ÁR8 2.00 60X8 1.49 66X6 .88 1LE3 .1.25 

1L6S .1.98 4E58 .1.79 6ASS1 1.79 6077 1.22 6075 1.89 í1_H4 .1.80 4EW6 .1.01 6456 . 1.00 6025 1.59 6656 .87 ILNS .1.25 Á6N5 .1.59 6457 . 2.85 6CZ7 1.95 6625 1.16 INS .1.75 4GMB .1.25 6458. 1.30 804 1.75 6NÁ5 1.45 1P5 .2.00 4058 ..1.19 64511 1.95 606 . 2.50 6H55 1.69 
124 

180 
4626 ..1.19 68728 

1.59 
. ..84 60A4 6HF8 1.45 125 90 4H45 .1.85 64U4 .95 6045 1.05 Hß8 1.69 352* .1.90 4H07 .1.39 6AÚ5 1.60 613135 1.99 611.10 1.25 154 .1.45 4HM6 .91 6AUG ..52 6086 1.01 611115 1.39 155 90 4H58 ..1.18 6127 ..54 6ÚC6 1.29 6NL8 1.19 1T4 79 41176 ..1.24 64U8 .87 6068 1.22 6558 1.21 175 80 4JC6 ..1.35 6455 . 1.45 60E4 . 1.03 6576 1.19 ]94 70 4J06 ..1.35 6AV6 .44 60E6 .93 61126 .99 íU5 87 SAME ...77 6ÁV31 1.52 60E7 1.29 6H6M .79 5498 . -88 64W8 192 

179 
5405 .52 64%3 1.05 60J8 . 1.65 6JB6 1.76 1X28 84 SAWS .1.75 64%4 ..64 61356 .89 6JCS 1.15 

243 .2 50 SATE . I.8í 64 %7 1.25 6097 1.35 6JE8 1.49 2qí .1 95 SAU4 .1.25 6A %8 1.34 6005 2.75 6J5M 1.30 246 .3.75 5458 .98 6ÁY3 . 1.05 6006 1.10 6J5 GT 1.20 2A] .1.50 SAWS ,3.00 
6ÁZ8. 2.15 62Dß7 1.29 646 .72 

1.55 24F44 
.1.34 5084...2.09 605 .. 4.ÓÓ 6055. 1.21 6J76 . 1.25 2452 
.2.70 58E8 

....89 
1.27 608 

.. 
. 

2.75 
6076. . .75 6411 1.82 

2054 98 5501 ...99 6843 1.05 6594 i.35 
.9 6.1118 1.69 2675 95 SBRB . .81 65Á6 .49 60W4 1.39 6.158 1.30 2021 75 50TH .79 61347 1.50 60W5 1.55 6 .156 2.95 2024 .1 95 5BW8 .1.31 66AS 1.48 60%5 1.19 6J18 1.69 2EÁ5 .1 45 5C68 .1.20 6BÁ]1 1.22 6024 1.53 6.158 1.49 ZENS 83 SCLS ..1.19 68C4 . 2.10 6E5 . 1.89 6JZ8 1.44 3Eß5 .1 60 5CM8 .1.47 61305 . .62 SEAS 1.55 656GT .64 2955 ,1 40 SCAB .1.45 6807 . 1.47 6EÁ] 1.47 611] 1.70 2905 .1 95 SCZS ..1.70 6ßC8 . 1.49 SEAS 1.19 61170/67 

2685 
.2 55 

50.14 ..1.00 6805 1.20 6E88 1.45 658GT 1 25 2605 .1 65 SEAR ..1.21 6006 .90 6EH5 1.10 6NBM .2.50 2GW5 .2 40 5058 ..2.21 68E3 . 1.15 6E97 .]9 6511 .1.49 2555 98 5EÚ8 .1.29 68E6 . ,.53 6E58 1.21 6508 ,1.39 2X2 60 5EW6 .1.01 6BPS . ..88 6EJ7 .79 6sT8 .1.23 2X2A .1 30 5967 .1.07 6896 . .48 6EM5 129 NI .1.15 342 ...145 SFVB ..1.21 6898 . 1.65 GEM] 1.19 61_08 .149 343 ...1.29 SGNB ,1.53 6866 1.67 6Eß7. 1.30 61_56 ,1.50 í6J7 ..3.62 6ßN6 1.00 6Eß5. 1.35 6L60 . .98 345 ...1.10 SCM6 .1.00 6BN8 ..94 6Eí5 1.15 61_66Á 1.50 
3ÁL5 87 5HC7 

...89 
1.49 6BJ7 . 1.19 6ET7 . 

2.19 
0 6L6GC 1.61 3472 ..1 23 51468 .1.65 68.18 , 1.35 6E97 1.03 6L6M .3.25 3496 

3ÁV6 44 55E8 .1.24 6855 1.30 6EV5 . 1.100 6L7G .1.75 
88113.. .3 39 STB . 3.99 68 L 1.19 6EW7 I.5Ó SHIM .1.85 
TERMS: MINIMUM 

TYPE 
6N7GT 
6Q7GT 
607M 
6011 
687 
654 
657 
65867 
65.470T 
6547M 
6507Y 
6507 
6507 
65E5 
6SFSCT 
6597 
6507 ..1.65 
65147 
65J7GT 
65J7M 
6587071.25 
6557M 
65L7GT 
6597CT 
65Q76T 
6507M 
6íR7 
6557M 
6557GT 
6527 
6T4 . 

678 695/60585 
698 
6Ú80T 
653 . 

654 
avow' 
6V6M 
6W4 
6W6ß7 
6 %4 
6X5GT 
6118 . 
656 . 

6410 
744 . 
745 . 
746 . 
747 . 
748 .. 
TAUT 
74E7 

7ÑÌ177 
7qÚ7 
704 
785 
756 

798 
764 
765 
766 
TC7 
7E5 
7E6 
7E7 
7EY6 

798 
767 

7H08 
747 
7117 
fL7 
707 
757 

7W7 
7X6 
7X7 
774 
777 
724 
54U8 
BA WB 
8BN8 
8667 
8CM7 
8057 
8C57 
8C %8 
SEES 
GEMS 
8ET7 
8907 
86.17 
8698 
58 

8NÁ8 
9AÚ7 
9CL8 

PRICE 
1.75 
1.95 

.2.00 

.1.29 
1 TS 
.56 

.1.95 
1.50 
1.39 
1.49 

.2.20 

.1.49 

.1.49 

.1.19 
1.05 

.1.95 

.1.21 
1.19 
1.49 
1.45 
1.10 

.75 
1.25 
1.45 

.1.25 
1.95 
1.49 
1.25 
1.15 

1.29 
1.10 
1.42 

.59 

.66 
2.39 
.89 
.89 
.60 
..75 
.82 

1.25 
.98 

1.15 
1.29 
1.29 
1.35 
1.95 
1.25 
1.65 
1.75 
1.49 

.67 
1.50 
1.25 
1.25 
2.25 
1.25 
1.15 
1.25 
2.25 
1.20 
1.25 
1.25 
1.33 
.75 

1.95 
1.65 

1.29 
2.50 
2.45 
1.99 
1.85 
1.79 

1 99 
1.35 
1.95 
1.79 I.]9 
1.95 

.98 

.99 
1.36 
.95 

1.07 
.99 
.98 

1.25 
1.25 
1.19 
1.39 
.95 

1.31 

1.42 
1.39 
1.05 

1.10 

TYPE PRICE 
9E48 .1.49 
998 .99 
1041.11 

10905 1.45 
1.69 

í0C8 .1.49 
100E7 1.29 
100x8 1.37 
10E07 1.49 
10EM7 1.75 
1OEWT 1.45 
10058 1.30 
101478 1.21 
10448 1.35 
10.178 1.49 
]O5Ú8 1.15 
1035 .95 
11CY7 1.10 
11JE8 1.49 
11558 2.35 
1244 . .95 
12AS .1.25 
1246 . .89 
1247 .1.95 
1248 .2.95 
12.431 1.69 
124135 .95 
12466 .75 
12405 .79 
124E6 .79 
124E7 1.25 
124E3 .95 
12496 .98 
12406 1.49 
124.16 .94 
12ÁL5 .69 
12ÁL8 1.95 

1241.11 1.69 
12405 79 12476 .55 
12477 .92 
12496 .69 
124177 .69 
12455 1.50 
12456 .53 
12457 .89 
12ÁW6 1.10 
124X3 1.03 
124%4 .75 
124%6 .91 
124%7 .79 
12453 1.05 
124117 1.55 
12427 .89 
1284 ...89 
121346 .60 
12647 1.90 
12506 .72 
128E3 .99 
1213E6 .61 
12BF6 .68 
12BH7 .91 
12855 1.22 
12BL6 .89 
12956 1.48 
12006 /CÚ6 

.1.15 
12957 .98 
128V7 1.19 
320WÁ 1.07 

12826 .76 
121327 .95 

1135Ú5 .76 
12045 .89 
12655 .98 
12C66 .89 
12078 1.60 
18066/1.11 
1204 1.05 
12045 1.05 
12DE5 .92 
12ßE8 1.19 
12087 1.05 
1201_8 1.95 
12006 1.15 
12007 1.29 
12067 1.19 
12077 1 10 
120T8 1.25 
120W7 1.19 
120W8 1.25 
12058 2.90 
12026 .98 
13E46 .99 
12E08 1.35 
12E05 .98 
12E66 1.03 

12EL6 .71 
12EL8 .95 
12E26 1.83 
1299 .1.99 

TYPE PRICE 
12E46 .97 
12E146 .83 
12FM6 .81 
12FQ8 1.19 
12FR8 1.48 
12FX5 .96 
12FX8 1.27 
12646 .91 
12606 1.15 
120E5 1.46 
126W6 1.15 
12.15 .1.21 
12.18 .1.21 
12115 .1.19 
12580 1.50 
1288M 2.95 
12L6 ...79 
122.8 .50 
12Q7GT 1.39 
1207M 1.50 
12145 .1.18 
12547 1.49 
12SA7GT 

1.25 
12567 1.50 
125F5GT 

1.19 
125E551 1.50 
125E7M 1.75 
125G7GT 

1.20 
1256751.39 
125147 1.55 
125J7GT 

1.25 
125J7M 1.39 
12511]GT 
í25117M1.35 
125L7GT 

1.15 
í25N] 89 1256761.i, 
12587 1.50 
12U7 ...93 
12W6 ...59 
12X4 .59 
130E7 1.12 
13Dß7 1.29 
13EM7 1.83 
13F07 1.89 
13E57 1.15 
130F7 1.79 
1454 .1.45 
1445 .1.35 
1447 .1.39 
144F7 1.65 
1486 .1.69 
1405 .1.95 
1405 .1.75 
1407 .2.19 
1ÁE6 .1.39 
14E7 .1.39 
14F7 .2.59 
1498 .1.95 
14678 .95 
1497 .1.95 
14.17 .1.95 
1457 .1.95 
1407 .1.95 
1487 .1.95 
1457 .1.95 
14W7 .1.85 
1417 .1.75 
1454 .1.75 
154911 1.95 
15CWS 1.02 
15E57 1.29 
15666 1.25 
15678 1.89 
16223 
16GM5 1..25 

98 

16086 1.15 
16675 1.90 
17A%3 1.03 
174x4 ,.89 
11AY3 .98 
170E3 1.15 
17806 1.49 
17853 1.15 
17CS .2.35 
17C9 .1.95 
1704 .1.03 
170E4 1.25 
170M4 1.19 
17006 1.15 
17067 1.75 
17EW8 .99 
174E5 1.50 
170.15 1.75 
1701/5 1.69 
176946 1.49 
17143 . .93 
17HC8 1.24 
17JB6 1.95 
17JM6 1.65 
17JM6 1.70 
17.128 1.19 

TYPE PRICE 
171_6 .1.45 
171_08 1.35 
17W6 1.15 
1845 .1.55 
113E156 .75 
189%6 .79 
18E56 .69 
18606 .81 
19 .1.00 
19494 1.21 
191306 1.95 
1908 1.25 
1961_8 1.25 
19E48 1.19 
19667 1.99 
19958 1.41 
19.158 1.20 
1909 1.15 
19T8 .1.15 
2050 .1.25 
21EX6 1.95 
21075 1.49 
21H05 1.65 
228143 1.15 
22BW3 1.21 
220E4 1.15 
22JG6 1.95 
2547 3.25 
25405 2.50 
25484 1.19 
25455 1.35 
254X4 .95 
251355 1.15 
25806 1.45 
2558 .1.93 
25CÁ5 1.15 
25226 .69 
251354 

1 
.63 

251356 1.95 
25E145 .82 
25F5 .1.29 
25L6 ...75 
25W4 .83 
2525 .1.49 
2506 .98 
27665 1.49 
32E75 ..89 
32L7 .85 
33071 1.95 
340135 ..95 
34455 .83 
3545 .2.19 
3505 ..30 1 
3505 73 ... 

35E95 ..83 
35W4 ...400 
3554 .1.63 
3523 .1.49 
3525 . . .65 
4523 ..55 
50A5 .2.25 
SOBS ...89 
SOCS .. .72 
50004 . .64 
50E115 .87 
50E58 1.50 
50H06 ..86 
50956 . .86 
501.6.....95 
50X6 .1.95 
5076 .1.49 
50Y7 .1.39 
6ßF %S ..95 ?0L] .89 
1171_7 2.95 
117N7 3.95 
1í77 _P7 4.25 
22 3 . 1.15 
24 ..1.35 
26 

4 
. . .1.40 

27 ..1.60 
2807 .1.50 
30 ...1.25 
31 
32 .. .1.15 

.1.50 

33 ..1.15 
34 ..1.15 
35.91 1.50 
36 .1.50 
004 /úv2.00 
014 .95 
1ÁN4 .1.00 
68M8 . 1.10 
6.176T .1 49 
6N7G .1.49 
6P5 1.90 
656707145 
65U7 .2.00 
1011,8 1.75 
11726 2.75 

Matched 
Pairs 

6550MP 7.00 Sres 4.95 
IKT88M 

ORDER $5.00 EXCLUSIVE OF POSTAGE. Remit full Price plus posta55 NO C.O.D. The above IMt does not sleet our entire stock as we have e o the largest selections of SPECIAL PURPOSE. BROADCAST & TV TUBES in the U.S. Write or quotation. UNITED RADIO C 0. lox 
01_I0Ó50ä 

N 
1920 

WARN, N.J. 
THIS AD CANCELS ALL PREVIOUS QUOTATIONS BY MAIL OR ANY OTHER ADVERTISING 

ABOVE PRICES 
SUBJECT TO CHANGE 

WITHOUT NOTICE 
SEND FOR COMPLETE 

PARTS CATALOG 

MEDIUM Dept. RE 6 

JUNE, 1965 89 
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MARKET 
CENTER 

Rectifiers & 
750 ma Silicon diodes 
"Epoxy" or "Top Hat" 

PIV PIV 

Transistors 
Silicon Power Diode Studs 

3 amps 
NV PIV 

50 54 600 214 25 64 300 254 
100 74 °700 25$ 50 8C 400 284 
200 100 1800 324 100 144 500 354 
400 14$ °900 400 150 164 600 404 
500 184 °Top Hat only 200 22$ All Tests 

Full Leads, Tested, Gua anteed, American made 
10 Watt Sil. Zener studs, 6 -150v, any voltage 954 ea. 

1 Watt Zener Diode Axial leads 6v -200v 50$ ea. 

Sil. diode stud 1500 PIV 300ma 504 ea. 

18 Amp Stud Sil. Rect. 100 PIV 75$ ea. 

Hi- Voltage -Silicon epoxy diode, VA" X fie' 1/2", 

Hoffman -3000 PIV- 200ma. $1.49 ea. 

Hoffman -6000 PIV- 200ma. $3.49 ea. 

Thermistor, glass bead, 1200 ohms, 600 °F, 2/$1.00 
Sil. Power 2N1724- $1.50; 85 watts 

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 

2N1041 ... 2 for $1.00 2N1045 
2 for $1.00 

704 

¡ Light Sens! ive Resistor 
75 ohms -10 msg. 100 volts, 150mw $1.75 ea 

150 Watt Germanium Power 
2N250 . 2 for $1.00 2N457A 804 

'N458A 90 I 

4 
2N702.100mc 404; 2N703-150mc 604 

Ger. Switching Transistors 2N1300 series assorted, 

tested, PNP or NPN 10 for $1.00 
Philco Sil., NPN, 2N2479, new 3 for $1.00 
1N429, 6v Zener 304 
HF Silicon tetrode, 3N35 -754 ea. 
Sil. diodes, 1N200 series, assorted, new 15 for $1.00 
Ger. diodes, glass, new 15 for $1.00 
Nickel Cadmium Battery 91/2" oz. 23/4" x 3 /4" o 41/2", 

8 amp -hrs. -$1.95 ea. 

Yaricap- voltage variable capacitor -47 pf at 4v., 4:1 
new $1.25 ea. J 

12 different pots 2 -4 W $1.00 
80 assorted s /zW resistors $1.00 
25 different power resistors to 50W $1.00 

Silicon Controlled Rectifiers 
PRY 7 16 PRY 7 16 

amp. amp. amp. amp. 
25 .28 .48 200 1.05 1.70 
50 .48 .70 300 1.60 2.20 

100 .70 1.20 400 2.10 2.70 
150 80 1.50 500 2.80 3.30 
All Tests, Stud Type 600 3.00 3.90 
Money back guarantee, $2.00 min. order, Include postage. 
Catalogue 25C 

ELECTRONIC COMPONENTS CO. 
Box 2902B Baton Rouge, La. 70821 

WHEN YOU ORDER BY MAIL 
Be sure to include your name and address. 
Type or print if you can -if not, write 
clearly. Don't send cash! Remit by check 
or money order. Mention you saw it in 
RADIO -ELECTRONICS. 

LOOK! BUY AT LOWEST PRICES! 
Condensers, Resistors, Screws, etc. 

100 Asst. Ceramic Discs. $1 
5 Asst. FP Electrolytics $1 

50 Sylvania Transistor Heat Sinks $1 
100 Asst. Resistors $1 

50 Asst. Precision Resistors $1 
10 Asst. Volume Controls $1 
10 Rotary Switches $1 
20 Asst. Trimmer Capacitors $1 

250 Asst. Wood Screws $1 
250 Asst. Self Tapping Screws $1 
250 Asst. 6/32 Screws $1 
250 Asst. 8/32 Screws $1 

JACKPOT BONANZA! Get all 12 items 
listed for only $10.00. 
$2.00 Min. Order. Include Check or 
Money Order Plus Shipping Charges. 

ETON ELECTRONICS 
13 E. 16 St. N.Y. 3, N.Y. AL. 5 -2570 

90 

BUSINESS 
OPPORTUNITIES 

PIANO Tuning learned quickly at home. Tre- 
mendous field! Musical knowledge unnecessary. 
Information free. EMPIRE SCHOOL OF PIANO 
TUNING, Dep't. RE Box 327, Shenandoah Sta- 
tion, Miami, Florida 33145. (Founded 1935.) 

New scientific transistor instrument detects 
buried coins, treasures. Will detect gold, silver, 
copper, iron, etc. $19.95 up. Free catalog. 
RELCO -A -25, Box 10563, Houston 18, Texas. 

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. 27406. 

Convert any television to 
sensitive 

BIG- SCREEN OSCILLOSCOPE 
with minor, inexpensive changes. 
Ingenious circuit. No electronic 
experience needed to follow our 
clearly, illustrated plans. TECH- 
NICIANS, HAMS, EXPERI- 
MENTERS, BROADCASTERS. 
Use in shop, school, lab. Any 
set -any size screen. 

FULL PLANS $2 

RELCO, Dept. RE -6, Box 10563, Houston 18, Tex 

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. 

BROADCASTING, Communications Electronics 
taught quickly- resident classes; correspond- 
ence. Free details. Write: Dept. 4, GRANTHAM 
SCHOOLS, 1505 N. Western, Hollywood, Calif. 
90027 

LEARN WHILE ASLEEP. 92% effective. Build 
dynamic personality. Improve health. Motivate 
success. Details free. A.S.R. FOUNDATION, Box 
7021RE, Henry Clay Sta., Lexington, Ky. 

ELECTRONICS 

FREE! Giant bargain catalog on transistors, di- 
odes, rectifiers, components, valuable parts, 
equipment. POLY PAKS, P. O. Box 942S, Lynn - 
field, Mass. 

METERS -Surplus, new, used, panel and porta- 
ble. Send for list. HANCHETT, Box 1898 River- 
side, Calif. 

RESISTORS, newest type metal -film, Copper 
Circuit Board, Capacitors, Terminal Blocks, Free 
Catalog. FARNSWORTH ELECTRONIC COM- 
PONENTS, 88 Berkeley, Rochester, New York 
14607 

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 -F21, Jamaica 30, New 
York 

L 

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 

2 

7 

12 

17 

21 

26 

No. 

22 

27 

31 32 

(@ .30 Non -Commercial Ratel =$ 
of Words i@ .55 Commercial Rate 1 

- 
Total Enclosed S 

Payment must ac- 
Insert time(s) company order un- 

less placed 
through accred - 

Starting with Issue ited advertising 
agency. 56 

3 4 5 

8 9 10 

13 14 15 

18 19 20 

23 24 25 

28 29 30 

33 

NAME 

34 35 

ADDRESS 

CITY STATE ZIP 

SIGNATURF 
MAIL TO: RADIO- ELECTRONICS, CLASSIFIED AD 

DEPT., 154 WEST 14TH ST., NEW YORK, N.Y. 10011 

RADIO- ELECTRONICS 
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TV CAMERAS, transmitters, converters, etc. 
Lowest factory prices. Catalog 10¢. VANGUARD, 
190 -48 -99th Ave., Hollis, N.Y. 11423. 

FREE CATALOG of 200 special slide rules and 
calculating aids. DYNA- SLIDE, 600 South 
Michigan, Chicago, Illinois 60605 

PROFESSIONAL ELECTRONICS PROJECTS - 
Organs, Timers. Computers, etc. -$1 up. Cata- 
log 25¢, refundable. PARKS, Box 25565, Seattle, 
Wash. 98125. 

DIAGRAMS FOR REPAIRING RADIOS $1.00. 
Television $2.50. Give make, model, DIAGRAM 
SERVICE, Box 1151 RE, Manchester, Conn. 

BEFORE You Buy Receiving Tubes, Transistors, 
Diodes, Electronic Components & Accessories 

. send for Giant Free Zalytron Current Catalog, 
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. 
11502 

TRANSISTOR IGNITION! Coil, ballast 7.95 Free 
parts lists. TRANSFIRE Carlisle 20, Mass. 01741 

ANY TV BONDED TUBE $23.00. One year warr. 
(you keep the dud). Immediate delivery send 
check or money order. SAMSON KINESCOPES 
INC., 250 N. Goodman St., Roch. N.Y. 14607 

TRANSISTOR SALE -Write for list. Jack Pritch- 
ard, 4336 Livingston, Dallas, Texas 95205 

ELECTRONICS COURSE -$2.00 A complete ba- sic electronics course for home study. HAM - MOND HOME STUDY COURSES, Dept. RE -6, 
P.O. Box 332, Deland, Florida 32721 

Your 
HEART FUND 
fights them all 

Heart Attack 
Stroke 

High Blood Pressure 

Rheumatic Fever 

Inborn Heart Defects 

JUNE, 1965 

NEED RESISTORS? Factory fresh, NAME 
BRAND, 1/2 watt, 10% standard carbon resis- 
tors. Any regular value from 10 ohms to 2.2 
megohms, $05 each! Postpaid. Any quantity as- 
sorted. Minimum order $1.00. TEPCO, Box 508, 
Tullahoma, Tenn. 

BUILD DIGITAL CIRCUITS that add, subtract, 
multiply, and divide. Some require only 
switches and diodes. Complete instructions $2. 
FERWALT, Box 27, Lewiston, Idaho 83501 

MANUFACTURERS' REPRESENTATIVE near Phil- 
adelphia, Pennsylvania, desires new electronic 
products for distribution and sale. Contact 
BARCLAY ASSOCIATES, 207 Barclay Building, 
Bala- Cynwyd, Pennsylvania. 

Free catalog: Wholesale electronics. Hundreds 
of items. Why pay more? ROYAL, Box 2591, El 
Cajon, California 

COIL WINDING METHODS Handbook -50¢. Ex- 
perimenter's catalog 250 exclusive items -250 
refundable. LABORATORIES, 1131 -B Valota, 
Redwood City, California. 

AUTO REVERBERATION Units wholesale, SIG- 
NAL SYSTEMS, 31160 Eight Mile, Farmington, 
Mich. 48024 

TUBES Oldest, latest, Free lists. STEINMETZ, 
7519 Maplewood, Hammond, Indiana 

TRANSISTORS, CAPACITORS, Sub -miniature 
electronic parts. Send for FREE CATALOG. 
ELECTRONIC CONTROL DESIGN COMPANY, 
P.O. Box 1432P, Plainfield, N.J. 

ELECTRONIC EXPERIMENTERS' CLUB, Many 
benefits, Join Now! Dues $2.00. Details Free. 
Box 5332 -E. Inglewood, Calif. 90310 

DOUBLE 
CHOOSE 

ANY 

$100 5 WORTH OF 
TRANSISTORS 
RECTIFIERS 

ITEM RESISTORS 
CONDENSERS FREE DIODES ETC 

Add 25i for hp ná 
BOTH FREE WITH ANY 10 ORDER 

JUMBO PAKS! 
MONEY BACK GUARANTEE 

SA 500 -1000 pcs. Worth $85, 

NOW per Pound 

ONE POUND Disc Condensers 
ONE POUND Ceramic Condensers 

Q ONE POUND Discs & Ceramics 
ONE POUND Discs, Ceramics, Precisions. 

per pound 

° 85 WATT arm/ A DUALS i 111111 

TESTED TRANSITRON ' " " "' 198 I 

SILICON NPN s;l;cen NPN SILICON PLANARS 
7 SCRs Controlled Rect. 2N1613 Z' Gain F ER. 

7 16 25 ,] 2N2080 t" 120 
Freq. T - 2N424 PRV AMP 11MP AMP .] 2N 1132 2 90 to 1G0 - 

.75 r 1.00 2 33 to 90 100 

WORTH 
$42.00 

25' 
50 

i05ú 
200 
250 
300 
400 

1.00 
1.50 
1.75 
1.95 
2.25 
2.89 
2.95 
3.25 

.90 
1.25 
1.95 
2.25 
2.75 
2.95 
3.19 
3.50 
3.95 

2.25 
2.75 
2.95 
3.25 
3.50 
4.25 
4.50 

500 3.60 4.35 uery 600 3.90 : 4.60 
6 -AMP 1000V STUD 2 for i"""., GERMANIUM & Ci 1óD 

SILICON RECTIFIERS $1.49 SILICON DIODES $1.03 

TRANSISTORS 

10 0 for $285 
Pow Aui untested 

` 

-RAt J 

FACTORY 
ED SEMI- KON- DUCTORS TEST 

10 MICRODIODE STABISTORS. 'Po). .lu, - on ... f1 
2 2N706 500MW, 300MC NPN PLANAR. To49 $1 

10 30 -MC TRANSISTORS, `v /.hleld, TOS, no tc+t. $1 

5- -2N155 TRANSISTORS. er equals, 1'03 cases $1 
2 -800 MC, 2N709 NPN Silicon planar To46 .... f1 

3 2N711 300MW. 300MC, PNP MESA,. , TO18 . $1 
1S LAMP 200V epoxy rectifiers made by sylvania$1 
2 25 -AMP SILICON RECTIFIERS, 1.50V. 1.100V $1 
4 ZENER REFERENCES, 11,429, 6 volt, silicon 1 

1 "TINY" 2N1613 2W, 10o31C, TO48 co.e, npn $1 
2 500MC TRANSISTORS, 2N964, mess*. pnp, To18.$1 
4 PIN HEAD 2N790 NPN SILICON transtra, TO18 $1 
4 2N43 OUTPUT TRANSISTORS, by GE. pop, Tos $1 
4 2N333 NPN SILICON transistors, by GE. TOS f1 
10 2 -6Amp RECT's, studs, silicon, 50 to 400V..$1 
1 25 -AMP SILICON CONTROL RECT, 100 0511 -$1 
2 4 -WATT PLANAR TRANSISTRS, 22N497, 2N498..$1. 
4 2N35 TRANSISTORS, nPn. by Sylvania, T022 ..$1 
4 "MICRO" TRANSISTORS, 2N131's, 1/16 ", rfS1 
4 CK721 TRANSISTORS. P61. aluminum ease ....S1 

Ed 

El 

3- TRANSISTOR SUBMINIATURE 
AMPLIFIERNOw$100 

* Only 3 "x2 "x1 1/44" * Wired ONLY 
* Printed Circuit * Complete with Translsters 

3 TRANSITRON TRANS'TRS, 2N341, 42, 1W, npn.$1 
3 "TEXAS" 20 WATTERS, 2N1038 -1042, wisink.$1 
4 2N170 TRANSISTORS, by GE, npn for Ken.' rf.f1 
6 TRANSISTOR RADIO SET, one -its, driver -pp ....$1 
25 GERMANIUM & SILICON DIODES, no test...f1 
25 TOP HAT RECTIFIERS,'oIliron, 756m1, no test $1 
10 1000.MC -1N251 GERMANIUM DIODES. $1 
5 30MC TRANSISTORS, . . $1 
15 TEXAS PNP & NPN TRANSISTORS, no test..-Si . 1 3N35 TETRODE, ISome transistor. silicon $1 p 10 PNP SWITCHING TRANSISTORS, 2N1305, TOS $1 

10 NPN SWITCHING TRANSISTORS, 2N338, 440.51 
15 PNP TRANSISTORS, CK722, 2N35, 107 no test f1 
15 NPN TRANSISTORS, 2N35,170,440. no test ..S1 . 30 TRANSISTORS, rf.if.audto, no test, TOS no teat f1 
4 35 -W. TRANS'TRS, 2N1414, CBS. TOIO. ntud...$1 10 1000 -MIL "CERAMIC" RECT, silicon. 10400V. $1 

10 POPULAR CK722 TRANSISTORS, Pnp, no test 51 
5 2N107 TRANS'TRS, by GE. pnp, pop. audio Pak 51 

1 40W, 2N1648 TRANS'TR nilleon meso 866"111 S1 

10 ZENERSGLASS SILICON DIODES, axia',Jesdo$1 
6 2N408 TRANSISTORS. TOI, pnp, driver .. $1 
2 2N718 NPN SILICON PLANARS, by Faitehild 51 

4 2N219 TRANSISTORS, mixer -conv, To22 , , , $1 

MOST POPULAR $1 PARTS PAKS 
40 WORLD'S SMALLEST COND., to .05mr '$1 

4 TRANSISTOR TRANSFORMERS, 6sa1. worth $35 j1 
1 FILAMENT TRANSFORMER, 117 to 8.3vct, 3A..$1 

.825 RELAY SURPRISE, sealed, tiny types 
3 INFRA -RED DETECTORS, with leudo $j 
$25 SURPRISE PAK: transistors, rects, diodes, etc 51 
40 PRECISION RESISTORS, 1/2. I. 2W; 1% values Si 
30 CORNING "LOW NOISE" resistors, asst... $1 
60 TUBULAR CONDENSERS, to .3mf, to 1Kv, asst $1 
40 DISC CONDENSERS, 27,nmf to .osmf to ]KV 51 
60 TUBE SOCKETS, reeeptselen, plugs, audio, etc $1 
30 POWER RESISTORS, S to SOW. to 24 KohII,o $1 
50 MICA CONDENSERS, to .1mt, silvers too' $1 
10 VOLUME CONTROLS, to 1 meg, switch toot $1 
10 ELECTROLYTICS, to 500,nf. asst FP & tubular* $1 

50 RADIO & TV KNOBS, assts. colors & styles $1 

WORLD'S 

10 TRANSISTOR ELECTROLYTICS: lOmf to 500,0f $1 
50 COILS & CHOKES, if, rf, . nnt, 00E, A more....$1 
35 TWO WATTERS, asot inc1: A.H., 5% too! ....$1 
75 HALF WATTERS, asst Inch A.H., 5% too! ..$1 

á60 HI -Q RESISTORS, 1'o. I. 2W. 19e & 595 values $1 
10 PHONO PLUG & JACK SETS, tuncrc, amps $1 

50 TERMINAL STRIPS, 1 to S .older lug types ...SI 
30 "YELLOW" MYLAR CONDENSERS. assts Si 
60 CERAMIC CONDENSERS, discs, npo's, to 05 f1 
40 "TINY ", RESISTORS, 1I10W, 5?5 too 1 

10 TRANSISTOR SOCKETS tilt pnp-npll translators ál 
30 MOLDED COND'S, mylnr, pore, Mack beauty $1 

3 GEIGER COUNTER DETECTOR, tunes, Or-on a I. 41 
°CLAIREX CL607 paIYSVU 

PHOTO CELL 

°o 

n 
0r 

Transitron 
NPN. PLANAR "MICRO -T" 

Nano- Transistors î! 
Actual Size TNT- 1613 

le 5 WATT 2N656 't SILICON MESA 2N548 
POWER TRANSISTOR NPN 

r_9t4 for S 1 
MMEr II R" CATALOG ON - PARTS REC- IFIERS-- TRANSISTORS SCRS ' ZENERS lOs 7 

10 WATT 
ZENERS 

sv 1,00 
sv 
12v Each 
14v 0 70V 
20V ° coy 
24v ° 90v 
30v ° IOOV 
45V t10V 
60V E 124V 

OLY 
AKS 

TERMS: Send check, money order. 
Add postage -avg. wt. per pak 1 Ib. Ratrd net 30 days. COD deposit. 

P.O. BOX 942R 
SO. LYNNFIELD, MASS. 

"PAK -KING" of the world 
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RADIO SHACK UNPRECEDENTED 
MYLAR` TAPE 

QUANTITY USERS' 

A RADIO SHACK SPECIAL PURCHASE 
FROM AMERICA'S KINGPIN 

TAPE MANUFACTURER 
Super Strength, Full Fidelity, Quality Tape! 
Not to be Compared to So- Called "White -Box" Tapes! 

LOTS 

OF 

50 

LOTS 

OF 

10-49 
EA. 

Another unbeatable Radio Shack bargain! Never have we 
been able to offer quality tape anywhere near these low 
prices! Frequency response, output, distortion, noise level 

600F1. 

On 31/4" 
Tape 
Reels 

LOTS 

OF 

3 -9 

and flutter meet stringent quality 
professional recorders. Every reel 
Catalog No. 44 -755 

MORE M YLAR ° TAPE BUYS! 

Lofs 79` Lofs ` 10 Ea. 5 Ea. 

Cat. No. 44-1087 

Singly 89` Ea. 

SINGLY 
09 

EA. 

control tests on Ampex 
is certified defect -free. 

RECORDING 
HANDBOOK / EE 

300 «. 
On 3" 
Tape 
Reels 

Lof s 

S9Ea. 
Lofs 64` 5 Ea. 

Cat. No. 44 -1073 

Singly 69` Ea 

with Order 
of $5.00 
or More! 

150 New 
for every edition! A "must" Y tape fan! #44 -1150 

r 
Fill In Mail to Nearest Store: 

Please mail me the tapes I have indicated below. 
My order totals more than $5; please include 
the FREE Recording Handbook. 

Cat. No. No. of Reels Price (Ea.) Net Price 

Postage & Hand ing* 
Send Free Radio Shack TOTAL Catalog 

Name 

Street 

City State Zip 
*For orders up to 10 reels, add 50¢ to cover handling and 
postage. For each additional 10 reels, add 5O¢ more. NEW HAMPSHIRE 

MANCHESTER 1247 Elm St. 

CALIFORNIA 
BAKERSFIELD - 1308 19th St. 
LOS ANGELES (Downey) - Stonewood Shop. Ctr. 
SAN DIEGO (La Mesa) - Grossmont Shop. Ctr. 
LONG BEACH -127 W. 7th St. 
LONG BEACH - 3976 Atlantic Ave. 
OAKLAND (San Leandro) - Bay Fair Shop, Ctr. 
SACRAMENTO -600 Felton Ave. 

CONNECTICUT 
HAMDEN - Hamden Mart. Shop. Ctr. 
MANCHESTER - Manchester Shop. Parkade 
NEW HAVEN -92 York St. 
NEW LONDON - New London Shop. Ctr. 
STAMFORD - 29 High Ridge Rd. 
WEST HARTFORD - 39 So. Main St. 

ILLINOIS 
CHICAGO - Evergreen Plaza at 95th St. 

MAINE 
PORTLAND - Pine Tree Shop. Ctr. 

MASSACHUSETTS 
BOSTON - 167 Washington St. 
BOSTON - 594 Washington St. 
BOSTON - 110 Federal St. 
BRAINTREE - South Shore Plaza 
BROOKLINE -730 Commonwealth Ave. 
CAMBRIDGE- Fresh Pond Shop. Ctr. 
FRAMINGHAM -Shoppers' World 
LO W ELL - Central Shop. Plaza 
SAUGUS -N. E. Shop. Ctr. 
SPRINGFIELD - 1182 Main St. 
WEST SPRINGFIELD - Century Shopping Center 
WORCESTER - Lincoln Plaza 

MINNESOTA 
ST. PAUL- it E. 6th St. 

Now SS Stores Coast to Coast! 
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NEW MEXICO 
ALBUQUERQUE -6315 Lomas, N. E. 

NEW YORK 
NEW YORK - 1128 Ave. of the Americas 
SYRACUSE -3057 Erie Blvd. East 

OHIO 
CINCINNATI - 852 Swifton Ctr. 

OKLAHOMA 
OKLAHOMA CITY - Mayfair Shop. Ctr. 
TULSA - 2720 South Harvard -. 

PENNSYLVANIA 
PHILADELPHIA - 2327G Cottman Ave.. 

Roosevelt Mall 
PHILADELPHIA - 1128 Walnut St. 

RHODE ISLAND 
CRANSTON - 1301 Reservoir Ave. 
EAST PROVIDENCE- Shoppers' Town 

TEXAS 
ARLINGTON - Collins at Park Row 
DALLAS- 1601 Main St. 
DALLAS- Medallion Center 
DALLAS - 125 Wynnewood Village 
FORT WORTH - 1515 So. Univ. Dr. 
FORT WORTH - 900 East Berry St. 
FORT WORTH - 3524 East Denton Highway 
HOUSTON -2315 Travis St. 
HOUSTON -322 Northline Mall 
HOUSTON (Bellaire) -4759 Bissonnet 
SAN ANTONIO - 150 Wonderland Shop. Ctr.. 
SHERMAN - 1620 Highway 75 North 
WACO - 1016 Austin Ave. 

VIRGINIA 
ARLINGTON - Washington -Lee Shop. Ctr. 

WASHINGTON 
SEATTLE - 2028 Third Ave. 

._._SEATTLE. -837 N.E.iltlth St. 

RADIO-ELECTRONICS 
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Every 40 seconds a burglary takes place in the United States. 

TECHNICAL INFORMATION 

The RADAR SENTRY ALARM is 
a complete U.H.F. Doppler Ra- 
dar System which saturates the 
entire protected area with invis- 
ible r.f. microwaves. It provides 
complete wall to wall -floor to 
ceiling protection for an area of 
up to 5,000 square feet. Without 
human movement in the pro- 
tected area, the microwave sig- 
nal remains stable. Any human 
movement (operation is unaf- 
fected by rodents and small ani- 
mals)in the area causes the dop- 
pier signal to change frequency 
approximately 2 to 4 cps. An 
ultra- stable low frequency de- 
tector senses this small fre- 
quency change, amplifies it and 
triggers the police type siren - 
which is heard up to a half mile 
away. 

In addition, the RADAR SEN- 
TRY ALARM's protection can be 
extended to other areas with the 
use of the following optional ac- 
cessories: 
remote detectors for extending 
coverage to over 10,000 sq. ft. 
rate of rise fire detector U.L. 
approved for 2,500 sq. ft. of 
coverage each (no limit on the 
number of remote detectors 
that can be used) 
hold -up alarm 
central station or police station 
transmitter and receiver (used 
with a leased telephone line) 
relay unit for activating house 
lights 
battery operated horn or bell 
which sounds in the event of: 
powerline failure; equipment 
malfunction or tampering 

At that rate, it's a multi -million 
dollar a year business ...for bur- 
glars. 

And an even better business op- 
portunity for you. 

Why? Because burglary can be 
stopped...with an effective alarm 
system. 

In fact, police and insurance 
officials have proved that an alarm 
system reduces, and in many cases, 
eliminates losses -even helps po- 
lice apprehend the criminal. 

Here's where you come in. 
Only a small percentage of the 

more than 100 million buildings - 
stores, offices, factories, schools, 
churches and homes are protected 
by an effective alarm system. 

That means virtually every 
home, every business is a prospect. 

You can sell them! 
And you don't have to be a 

super -salesman to sell the best 
protection available -a Radar Sen- 
try Alarm unit. All you have to do 
is demonstrate it... it sells itself. 

A glance at the technical infor- 
mation shows why. 

RADAR 
SENTRY 
ALARM 

It's the most unique and effec- 
tive alarm system ever invented. 

And here's the proof. 
In the past six years, thousands 

of RADAR SENTRY ALARM units 
have been sold in the Detroit, Mich- 
igan area alone -sold by men like 
yourself on a part -time and full - 
time basis. 

Here are just a few customers 
who are protected by RADAR 
SENTRY ALARMS: 

U.S. Government 
U.S. Air Force 
Detroit Board of Education 
Hundreds of Churches, 
Banks, Businesses and 
Homes. 

Everyone is a prospect. 
So take advantage of your pro- 

fession. Put your technical knowl- 
edge and experience to work for 
you in a totally new area -an area 
that will make money for you! 

Don't wait! 
Get in on the ground floor of this 

new money- making business. 
Become a distributor. 
Write now for free details. 

RADAR DEVICES 

MANUFACTURING CORP. 
22003 Harper Ave. 

St. Clair Shores. Michigan 48080 
(313) PR 1 -1333 

www.americanradiohistory.com

www.americanradiohistory.com


RCA Guards Against Callbacks 26 Ways 
Under the watchful eyes of trained inspectors, RCA Silverama® Picture Tubes are 
carefully sc:utinized for screen quality and focus. 
All Silverama replacement picture tubes as well as those destined for original equip- 
ment indergo a battery of 26 automated tests. These include : warm -up, emission, 
gas, leakage, electron -gun performance, and other critical factors that can spell the 
difference between long -term performance or costly callback. Tubes failing a single 
test are automatically tagged and rejected. In addition to automatic testing, every 
tube lot leaving the RCA plant has been sampled by Quality Control. 
Nothing is l2ft to chance; part by part, inside and out, from base to faceplate the 
quality of each tube has been carefully controlled and assured prior to assembly. 
Even the Silverama envelope is carefully inspected prior to re -use, and is internally 
scrubbed, buffed, and restored to the peak of its optical capabilities. Result: a supe- 
rior picture tube, an RCA Silverama. Make it your next installation choice. 

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

The Most Trusted Name in Electronics 

CARRY EACH SIL'IbERAMA FACTWPY -FRESH 
INTO YOUR CUSTOMER'S HOME. flew Foam. 
Lined ilCA Pictu-e Tube Tote lag makes 
scratchai, market, or scuffed faceplates a 
tuing o the past. lakes carrying bath easier 
and safs-. Two sizm: one for 16" tc 13" tubes, 
aie for 20" to 24" -L bes. 

SEE YO.R ,UTHORIZED RCA PICTU iE TUBE 
DISTRIBUTOR FOR DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com

