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Have 310 Will 
Hand size, but with the features of a full -size V -O -M. 

20,000 ohms per volt DC; 5,000 AC. 

II EXCLUSIVE SELECTOR SWITCH speeds circuit and range 
settings. The first miniature V -O -M with this exclusive 
:eature for quick, fool -proof selection of all ranges. 

SELF -SHIELDED Bar -Ring Instrument; permits checking 
n Strong Magnetic Fields. 

Fitting interchangeable test prod tip into top of tester 
makes it the common probe, thereby freeing one hand. 

Jnbreakable plastic meter window. 

BANANA -TYPE JACKS- positive connection 
nd long life. 

avel1. 

Actual Size 

$3450 
Net 

The most comprehensive test set in the Triplett line is Model 
190 V -O -M Clamp -Oi- Ammeter Kit, now available at distributor 
Tie worlds most versatile instrument -a complete accurate 
V -O -M plus a clamp -on- ammeter with which you can take 
measurements without stripping the wires. Handsome, triple - 
purpose carton holds and displays all the components: Model 
310 miniaturized V -C -M, Model 10 Clamp -On- Ammeter, Model 
1C1 Line Separator, No. 311 extension leads and a Leather 
Carrying -Case, whici neatly accommodates all the components. 
Model 101 literally makes it possible to separate the two sides 
of the line when using Model 10. Extension leads permit use of 

M Jdel 10 at a distance from the V -O -M. Complete Model 100 

is only $59.50. 

For full informatior see your Triplett distributor 

or write 

1 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO 
1.3 . 

PANEL METERS 
AND A VOM FOR EVERY 
PURPOSE AND EVERY PURSE 
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If you have some knowledge 
of Radio or Television or 
Electronics now and want to 
BECOME A PROFESSIONAL 

SERVICE TECHNICIAN 

Over 40 years ago, J E. Smith, founder of the 
National Radio Institute, pioneered in teaching 
Radio by the home study method. Today, this mag- 
nificent building is completely devoted to NRI's 
Radio-TV Electronics training. Here up-to-date lab- 
oratory and research facilities are constantly testing 
new developments and improved methods of train- 
ing men for Radio-TV Electronics careers. 

All-Practice Method 
N RI's Professional TV Servicing 
Training is practical, complete. 
You make tests and experiments 
to help thoroughly understand 
TV problems. You get equipment 
to build a 5" Oscilloscope, a 17" 
picture tube and all components 
for building a TV receiver. Com- 
prehensive Color TV manuals 
also included. You learn how ex- 
perts diagnose TV defects, get 
knowledge of professional tech- 
niques. Mail the coupon for 
free catalog now. NATIONAL 
RADIO INSTITUTE,Washing- 
ton 16, D. C. 

OCTOBER, 1960 

you will want to 
investigate the special 

ALL-PRACTICE TRAINING 

PLAN developed for men 

like you by the OLDEST 

AND LARGEST home study 

Radio -Television school 

MAIL THIS TO NRI NOW 
National Radio Institute, Dept.oKET.Washington 16, D.C. 

Accredited Member National Home Study Council 

Please send me a FREE copy of your catalog "How to Reach the Top in TV 
Servicing." I understand no salesman will call. 

Name Age 

Address 

City Zone State. 

(Note: This training is NOT for beginners) 
L 
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OVER 50 YEARS 

Of ELECTRONIC 

PUBLISHING/ 

OCTOBER, 1960 

I Radio -Electronics 
Formerly RADIO -CRAFT Incorporating SHORT WAVE CRAFT TELEVISION NEWS RADIO 6 TELEVISION* 

EDITORIAL 
:33 Instructive Electronic Devices -Hugo Gernsback 

AUDIO -HIGH FIDELITY 
34 Build a High -Power Twin -Coupled Amplifier (Cover Feature) 

-Norman H. Crowhurst 
45 Add a Third Speaker the Easy Way -Herman Burstein 
48 New Stereo Pickups, Part II-Julian D. Hirsch 
78 Sound at the Cocktail Party 

ELECTRONICS 
38 How Live Is Your Nickel- Cadmium Battery ? -Nathaniel Rhita 
39 Better Photos With a Transistor Slave Flash You 

Can Make -Franklin T. Merkler 
51 Duo -junction -I. Queen 
54 Build a Transistor Capacitance Relay -Rufus P. Turner 
55 Winding a Transistor -Power -Supply Transformer 

-R. L. Winklepleck 
58 The Tunnel Diode Really Works ... Try These Circuits -I. Queen 

RADIO 
52 Assemble a One- Transistor Radio That Powers an 8 -Inch Speaker 

-William H. Grace, Jr. 
82 Radio Control With Oomph -Make a 30 -Watt Transmitter 

-J. H. Thomas 

INDUSTRIAL ELECTRONICS 
68 Understanding Magnetrons, Industrial Power Generators -Tom Jaski 
88 Injec -Check Industrial Equipment With This Home -Built Unit 

-Wm. F. Kernin 

TELEVISION 
40 Troubleshooting the Vertical Oscillator and Output Stages 

-R. D. Jacques 
60 TV Service Clinic- Conducted by Jack Darr 
84 Tube -Changing the Tough Ones -Jack Darr 
92 TV Antennas Invite Lightning to Strike 

TEST INSTRUMENTS 
46 Construct This Practical Tester for Electrolytics -H. B. Conant 
76 Make Your Own Transistor Field- Strength Meter for the Citizens 

Band -Lyman E. Greenlee 

125 Business and People 6 News Briefs 
21 Correspondence 112 Noteworthy Circuits 

130 New Books 114 Technician's News 
128 New Literature 110 Technotes 
117 New Patents 120 Try This One 

98 New Products 124 50 Years Ago 
96 New Tubes 

conductors 
and Semi- 

RADIO -ELECTRONICS is indexed in Applied Science & Technology Index (Formerly Industrial Arts Index) 

ON THE COVER 

(Story on page 34) 

The printed -circuit heart of 
the new RADIO -ELEC- 
TRONICS Twin -Coupled Am- 
plifier described in this issue. 
The printed board was de- 
signed and executed by 
Electro -Technik Co., Detroit, 
Mich. 

Color original by 
Habershaw Studios 

Hugo Gernsback 
Editor and Publisher 

M. Harvey Gernsback 
..Editorial Director 

Fred Shunaman 
Managing Editor 

Robert F. Scott 
W2PWG, Technical Editor 

Larry Steckler 
Associate Editor 

I. Queen 
Editorial Associate 

Elizabeth Stalcup 
Production Manager 

Fernando Martinez 
Art Director 

Wm. Lyon McLaughlin 
Tech. Illustration Director 

Fred Neinas+ 
Staff Artist 

Lee Robinson 
Director, Advertising Sales 

John J. Lamson 
Eastern Sales Manager 

G. Aliquo 
Circulation Manager 

Adam J. Smith 
Director, Newsstand Sales 

Robert Fallath 
Promotion Manager 

Average Paid Circulation 
Over 163,000 

RADIO- ELECTRONICS, October, 1960. Vol. XXXI. No. 10. Published monthly at Mt. Morris. Ill., by Gernsback Publications. Inc. Second-class postage paid at Mt. Morris, nl. Copyright 1960 by Gernsback Publications. Inc. All rights reserved under Universal. International and Pan -American Copyright Conventions. SUBSCRIPTION RATES: U.S., U.S. possessions and Canada, $4.00 for one year; $7.00 for two years; $10.00 for three years. Pan - American countries $5.00 for one year; $9.00 for two years; $13.00 for three years. All other countries $5.50 a year; $10.00 for two years; $14.50 for three years. SUBSCRIPTIONS: Address correspondence to Radio -Electronics, Subscriber Service, 154 West 14th St.. New York 11. N.Y. When requesting a change of address. please fur- nish an address label from a recent issue. Allow one month for change of address. 
GERNSBACK PUBLICATIONS, INC. Executive, Editorial and Advertising Olfces, 154 West 14th St., New York 11, N.Y. Telephone Algonquin 5 -7755. Hugo Gernsback. 
Chairman of the Board; M. Harvey Gernsback. President; G. Alique, Secretary. - 
ADVERTISING REPRESENTATIVES and FOREIGN AGENTS listed on page 136. 
POSTMASTER: If undeliverable. send Form 3579 to: RADIO- ELECTRONICS. 154 West 14th St.. New York 11, N.Y. *Trademark registered U. S. Pat. Office. 
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BETTER...MORE COMPLETE...LOWER COST.. 
WITH NATIONAL SCHOOLS SHOP -METHOD 

HOME TRAINING ! 

BETTER...Training that is proved and tested 
in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE...You learn ALL PHASES of 
Television- Radio -Electronics. 

LOWER COST... Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 
LOW TUITION! 

MORE MONEY 
in TELEVISION 

RADIO - ELECTRONICS 

TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 

You are needed in the Television, Radio, and Electronics industry ! 

Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 
NATIONAL SCHOOLS SHOP- METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training -YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course -and more -while 
studying. So can you! 

LESSONS AND INSTRUCTION MATERIAL ARE 
UP -TO -DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop- Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
s-eloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 
SEND FOR INFORMATION TODAY ... it can 
mean the difference between SUCCESS 
and fáilure for you! Send for your 
FREE BOOK "Your Future in 
Television- Radio -Electronics" and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

GET THE BENEFITS OF OUR OVER 

50 YEARS EXPERIENCE 

Approved for 
GI Training 

RESIDENT TRAINING AT LOS ANGELES 

If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio -TV Studios. Here you work with latest 
Electronic equipment - - professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school - - and part time 
job while you learn. Check box in coupon for 
full information. 

OCTOBER, 1960 

rll,r 
r 11 !11y. 

NATIONAL SCHOOLS 
Los Angeles 37, Calif. 

You gE . all information 
by mail ... You mike 

your own decision ... at 
home. NO SALESMAN 

WILL CALL 

YOU GET... 
19 Big Kits -YOURS TO KEEP! 
Friendly. Instruction and Guidance 
lob Placement Service 
Unlimited Consultation 
Diploma- Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

SHOP- METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

1. Television, including Color TV 
2. Radio AM & FM 
3. Electronics for Guided Missiles 
4. Sound Recording and Hi- Fidelity 
5. FCC License 
6. Automation and Computers 
7. Radar 8 Micro -Waves 
8. Broadcasting and 

Communhcations 

NATIONAL I SCHOOLS ( VP 
WORLD -WIDE TRAINING SINCE 1905 

I MAIL NOW TO 
'NATIONAL TECHNICAL SCHOOLS, Dept. RG100I 

4000 S. FIGUEROA ST. LOS ANGELES 37, CALIF. I 
I Rush free TV- Radio "Opportunity" Book and sample I 

lesson. No salesman will call. 
I NAME A1F- 

I ADDRESS 

CITY ZONE STATE 

I o Check if interested ONLY in Resident School training at Los Angeles. 

%VETERANS: Give date of Discharge 

ISO MED 

11 
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n 
Echo Satellite Opens Way 
To New Communications System 

The successful transcontinental 
telephone conversations via the Echo 
satellite may be only the beginning 
of a complete system of telephone 
and TV relay communications via 
satellites. This is the opinion of 
scientists both of the National Aero- 
nautics and Space Administration 
(NASA) and of the Bell Telephone 
Laboratories, who collaborated to 
put Echo into space. 

The first satellite is a sphere 100 
feet in diameter, making a circuit 
around the earth in a little over 2 
hours, and traveling roughly 1,000 
miles above the earth on a course 
angled 47° from the equator. Two 
tiny transmitters 180° apart on the 
sphere's equator help the ground sta- 
tions to track it. Otherwise Echo 
is a complete passive reflector. 

A number of satellites, either three 
or four at great heights, as proposed 
by Hugo Gernsback in RADIO -ELEC- 
TRONICS, March, 1958, or a system 
of 50 traveling at about the same 
height as Echo, could carry a fan- 
tastic number of messages and pro- 
vide reliable communication at all 
hours of the day. 

As a rehearsal for Echo, phone 
messages were exchanged between 
Holmdel, N. J., and Goldstone, Calif., 
using the moon for a reflector. 
Reception, as witnessed by a large 
group of reporters, was completely 
intelligible, though much more noisy 
than the later Echo transmissions. 
The same receiving equipment was 

riefs 

used later to track and receive Echo. 
In transmissions between the Bell 

station at Holmdel and Jet Propul- 
sion Laboratories at Goldstone, 
power in the order of 10 kw for the 
transmitters was used at both ends, 
the West Coast station operating at 
2390 mc and the Bell Labs trans- 
mitter at Holmdel using 960 mc. 
The receiver is a ruby maser type, 
which, in conjunction with the spe- 
cial horn antenna, reduces noise to 
a negligible level. 

Hams Bounce Signals Off Moon 
The first amateur radio moon - 

bounce contact was made July 21 

Space -relay terminal at Holrndel, N.J. Transmitting antenna is at left, the receiving 
horn at the right of the photo. Receiving equipment is in shack at horn's end. 

6 

between the Eimac Radio Club in 
San Carlos, Calif., and Sam Harris 
of the Rhododendron Swamp VHF 
Society, Medfield, Mass. The fre- 
quency used was 1,296 mc. At both 
ends of the circuit, a 1,000 -watt 
(maximum allowable power) kly- 
stron was used in the transmitter and 
a sensitive Microwave Associates 
MA2 -1000 parametric amplifier in 
the receiver. 

The contact took place between 
7:30 and 8:00 am, PDT. 

The photograph shows some of the 
members of the Eimac Radio Club 
who participated in the moon- bounce 
project. They are, left to right, 
standing: W6OUV, Robert Suther- 
land; W6HB, O. H. Brown; W6UF, 
Bill Eitel; W6RXW, George Badger; 
W6MUC, Al Clark; K6GJF, Bob 
Morwood; sitting, W6KEV, Ray 
Rinaudo; W6IVZ, Charles Anderson 
and K6GSO, Allan Beer. Not shown 
are Bill Orr, W6SAI, and Mike 
Krivohlavak, K6AXN. 

Underground Radio 
A teletyped radio message has 

been sent through 44 miles of the 
earth's substrata by Developmental 
Engineering Corp. The message was 
sent on a frequency of 150 kc, but 
anything between 30 kc to 3 mega- 
cycles is suitable. 

The transmitter was placed 1,000 
feet below the surface in a mine 
near Carlsbad, N. M. The receiving 
equipment was in a second mine 41/2 

miles away. 
The Lithocom system is not suit- 

able for general broadcasting as the 
(Continued on page 10) 
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The Man 
who works with 

His Hands.. 
Has a Real Advantage When Preparing for 

MONEY! EXCITEMENT! JOBS! 
in 

Electronics 
FROM RADAR-TV ... TO GUIDED 

MISSILE CONTROL 
ETC. 

Machine Operator Gas Station Attendant 

You run a punch press, drive a tractor, wonk at a gas station. Or, 
maybe you can make home repairs, wire an electric appliance, 
or tune your car. You work with your hands. So did Thomas 
Edison and many other famous men. Artists, engineers, sur- 
geons -all "work with their hands" -and so do Electronics Tech- 
nicians! So, by all means, be proud of your "hand skills!" 
DeVry Tech readily prepares men who use their hands for good - 
paying careers in the fast -growing Electronics field by sending 
16 shipments of quality ports for building their own valuable 
test equipment. They work over 300 projects with these parts 
while they learn important basic theory. They learn in spare time 
at home, or in our well- equipped traininc_ centers in Chicago or 
Toronto. Many earn money part time repairing TV and radio sets 
while still training! When they finish, we help them get started. 

r _Aw ly_e'niari adla r 1L'`îft ï"1L 4111_,1111.9 j 

IS YOUR PRESENT JOB LAKE THESE? 
You may have just the skill needed to train for 
a real job in Electronics! 

"One of North America's Foremost Etecteonics Training Centers" 
Accredited Member of National Home Study Council 

EMPLOYMENT SERVICE 
Helps graduates get started 
toward a good job or their 
own service shop. 

VRY INSTITUTE 
TORONTO 

OCTOBER, 1960 

DeVry 
2 FREE 

Booklets 
Send coupon 

TODAY! 

Covers What You'll Need to Know 

If you can understand clearly- written instructions, 
work with equipment, run training movies in your 

home, you surely can train for a profitable future 
in Electronics. ACT NOW to find out. Send for two 
fact-filled booklets that have helped so many men 

get started toward the kind of careers they wanted. 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. RE10Q 

Please give me your two FREE booklets, "Pocket Guide to Real 
Earnings" and "Electronics in Space Travel." Also, include de- 
tails on how to prepare for a career in one or more branches 
of Electronics. 

Name Age 
Please Print 

Street Apt 

City Zone State 

17, Check here if you face military service. 

Canadian residents address: DeVry Terh of Canada, Ltd. 
2072 970 Lawrence Avenue West, Toroneo 19, Ontario 
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SELL 

BIGGER- 

BY-FAR 

LINE E FOR B 

EasaFTS 

foremost complete 
comPlete lUTetrn 

W Ilh 

ln addition to one -stop 

the full line of 

shoPP 
ROHN ' th 

Towers and 

accessories 
mean more 

sales! Check and see! 

ONLY rnanntac- 
rvke_The ON roast service 

in ervce 
e d ble service -when 

Complete 
towers ...instant .. Instant;n depend you are. 
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The M jed eo towers, 

masts, 
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fabrication. 
complete 
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ROHN 
accessories 

means y blv source. Mar attar advanced designs 

efd from one nd o 
"Fold-Over 

Try galvanized exclusive 
and 

Fold toss more profits! Thousands 
pdve ̂ cad uyed, and ' ZIB' _brinR You tanc la and er AccsP ROHI`1 l'Meore 

Triangle yen de youso rove the 
towers with outlasted are there Univ stallations P acceptance. 
Zag , tower ity outlasted 

all o materials FIRST 'n cusp gust e O aellinB the 

that have the finest trust 
profits for > best 
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knows lity and perform 

line that m., . _ 

ROW' products for q 

ant`. 

Me lull Iírn of 11/iHN Towers li/Le Your 
[vp,yNeed. 

The 
Finest in 

Masts, Tubing 
& Accessories 

8 

ROHN TV TOWERS -The 
finest available for tele- 
vision reception. Install 
the No.25 (illustrated) 
with amazing "zig -zag" 
design. self- supporting to 
50 feet or, when properly 
guyed, to 280 feet. Or 
sell the popular No. 6 
tower with the famous 
"Magic Triangle." Both 
are fully HOT -DIPPED GALVANIZED 
THROUGHOUT AFT- 
ER FABRICATION 
and come in handy 10 
foot sections. 

ROHN "FOLD-OVER" TOWERS - Specially designed to 
"fold-over- so the amateur 
radio operator can do his 
work on the ground. In sizes 
to handle all amateur an- 
tenna needs, ROHN "Fold- 
Over" Towers have won 
highest acclaim for design, 
performance and depend- 
ability. 

ROHN COMMUNICA- 
TION TOWERS -ug- 
ged, sturdy towers 

R 
to 

meet EVERY com- 
munication require- 
ment. Illustrated is 
the new and now 
available No. 55. 
Available are self - 
supporting towers to 
150feet .. 7 full lines 
of towers in all. for 

height 

er fabrication. 

guyed s up to 
630 feet! All are 
HOT -DIPPED 
GALVANIZED aft- 

Tubing -Just what you need. Six-inch 
expanded or swaged end, both 1/2" taper 
to form a solid locking joint. High car 
bon steel. The P /c" tubing is available 
in 16 or 18 gauge, and in 5 and 10 ft. 
lengths; in 1ih ", in 16 gauge, with ex- 
panded or plain end, and 10 ft. lengths. 

Telescoping Hosts-Unexcelled in design. 
-.nurture and sales appeal. All popular 
>ites. heights and weights -in the exact 
.gaeifirations that an demanded today. 

Shop quick and easy ... shop the complete 
ROHN line of towers and accessories for bigger profits. 

ROHN Manufacturing Company 
6718 West Plank Rd. 
Peoria, Illinois 

1 ROHN M 

Reef Towers -A big profit item -very 
popular and easily shipped. Heights of 
10. 5. 3. and 21/2 feet, ideal to use. ALL 
HOT DIPPED GALVANIZED. 

anufacturing 
I 6718 West Plank Rd. 

Peoria, Illinois 
Send me complete literature on the following ROHN Products: 

[_j TV Towers L, Amateur Towers 
Communication Towers ROHN Accessories 

Company 

Name 

Firm 

Address 

BE SURE TO MAIL THIS COUPON NOW City State 

-1 
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Announcing a $3.05 Pre -Publication Saving on This Long-Needed... 

INTERNATIONAL DICTIONARY OF APPLIED MATHEMATICS 

At Last! Over 8,000 Math applications, 

Methods, Terms, Now in One 1,215 -Page, 

Quick - Reference Book! 
H ERE's 

an important achievement - the first comprehensive single 
volume that brings together for every 
use, defined and explained, the terms 
and methods of application of mathe- 
matics to 32 great fields of science and 
engineering. 

This massive International Diction- 
ary of Applied Mathematics contains 
some 8,165 entries. All those basic 
definitions and methods from pure 
mathematics, as well as from science 
and engineering, so necessary to an un- 
derstanding of the mathematical appli- 
cations are included. Each term is so 
clearly defined that many listings take 
up half a column, some require a page 
or more. Equations are included and 
their derivations explained. 

World- Famous Specialists in 
Their Fields Make This Book Unique 

as a Reference 

From the United States and abroad, 
noted mathematicians, physicists, 
chemists and engineers have prepared 
each entry to ensure authoritative se- 
lection and most careful presentation 
covering these fields: 

Acoustical Engineering 
Acoustics 
Astronomy 
Automatic Control 
Differential Geometry 
Electromagnetic Theory 
Mechanics 
Network Topology 
Nuclear Science 
Optics 
Quantum Mechanics 
Relativity 
Spectroscopy and 

Interpretation of Spectra 
Strength of Materials 
Chemical and Physical Thermodynamics 
Vector Analysis 
Aerodynamics and 

Hydrodynamics 
Atomic Structure 
Chemistry 
Elasticity 
General Mathematics 
Molecular Structure 
Nuclear Engineering 
Numerical Analysis 
Probability and Statistics 
Relativistic Quantum Mechanics 
Solid State Physics and Chemistry 
Statistical Mechanics 

Structural Analysis and Design 
Engineering Thermodynamics 
Tensor Analysis 
Visco- Elasticity and Plasticity 

In this dictionary you will find those 
concepts and approaches which are 
most widely used in applied mathe- 
matics and which prove most fruitful 
in their results. Every article is cross - 
referenced: the section on "Hole 
Theory," for example, mentions Dirac 
equation. This is in bold type to refer 
you to its listing for a more complete 
understanding of the entire subject. A 
number of the articles in applied math- 
ematics, especially in numerical analy- 
sis, refer you to the great 4 -page entry 
on methods of computing eigenvalues 
and eigenvectors of matrices. 

Important Foreign Language Indices 
You bridge language barriers to pursue 

original reading by means of the four - 
German, Russian, French, Spanish - 
foreign language indices in this big book. 
Helpfully lists all terms with their English 
equivalents. 

Every scientist, every engineer, every 
student, teacher, researcher needs this 
book. Whether you're checking data, look- 
ing for methods of application, interpolat- 
ing an equation, writing a paper, clarify- 
ing technical articles - this book will give 
you the answers you need quickly, cor- 
rectly, without wasted time or effort. 

Pre -Publication Offer 
A work of this scope ( 1,215 pages, 315 

illustrations ) would ordinarily sell for $35 
or more. However, the publishers plan an 
unusually large first printing to bring the 
retail price down to $25.00. To build up 
this first printing, we are accepting ad- 
vance reservations now. In return 
for helping us increase this print- 
ing's size, we will send you the Dic- 
tionary at the special pre- publica- 
tion price of only $21.95. 

Send No Money 
When the International Diction- 

ary of Applied Mathematics comes 
off the press, a copy will be sent to 
you at the pre -publication price of 
only $21.95. Simply fill out and 
mail reservation certificate at right. 
Browse through it, use it for ten 
days free. Then, if you're not con- 
vinced it will be the most used ref- 
erence work on your desk, return it 
and owe nothing. Mail certificate 
today to: D. Van Nostrand Com- 
pany,Inc.,Dept. 1810A, 120Alex- 
ander Street, Princeton, N. J. 
(latabl(shed 184S). 

TAX DEDUCTIBLE if used in your work! 

((l 

(l 

(j¡. 

(0 

(j 

0 
; il) 

Name (please print/ 4i1 

(,!4 Address .') 

(!!M ' ?i) : City Zone State 
((n SAVE! pre 

cate and shipping {) 

costs will paid. Money-back guarantee. 

(Ip 
(In Canada: 25 Hollinger Rd., Toronto 16. Prices slightly higher.) "Il) 

:' Foreign and A.P.O.- please remit $21.95 with reservation. j11 

RESERVATION CERTIFICATE: SAVE x3.05 .' 
D. Van Nostrand Company, Inc. . Dept. 1810A 

^1)Ì 120 Alexander Street, Princeton, N. J. / 

Please send me, as soon as It is published, the International 
Dictionary of Applied Mathematics. If, after looking it over 
for 10 days. I am not delighted. Ill return it and owe noth- 
ing. Otherwise I will remit $5.95, plus small shipping charge, 
and $4.00 a month for 4 months. 

OCTOBER, 1960 9 
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TV PRODUCTS 

help you serve your market better! 

Complete line of VHF, UHF, 
VHF; UHF and FM antennas. 
Famous Inline (re -issue U.S. 
Pay. 23,273) is considered by 
impartial authorities as the fin- 
est broadband VHF antenna 
ever built. 

ACCESSORIES 
Antenna or set couplers, ar- 
restors, other important prod- 
tic is-all carefully engineered 
to highest quality standards. 

th receiving and transmit- 
ting types are made by 
AMPHENOL, including the "hot- 
test" twin lead on the market 
-AMPHENOL MARINE CORE, 
super low -loss Polyfoam. 

MPHENOL'S Cable- bility is 
famous: More types of RG -.'U 
(Polyethylene and Teflon), 
more experienced engineering, 
most modern production facil- 
ities. 

stdthe finest 

*ANEW 

-FN -kFNf= 

stock AMPHENOL! 

DISTRIBUTOR DIVISION 
BROADVIEW, ILLINOIS 

Amphenol -Borg Electronics Corporation 

NEWS BRIEFS (Continued from page 6) 

signals do not go above ground. The 
main value of the system lies in the 
fact that it is very difficult to jam. 
It can be used as an emergency 
means of communications. In a war, 
the enemy could not listen in (the 
expected maximum range is 100 
miles) . 

Russian Artificial Hand 
A man with an artificial hand 

"powered by bioelectricity generated 
in his own arm muscles" was pre- 
sented to delegates of the First 
International Congress for Auto- 
matic Control, held in Moscow. The 
man wrote: "Welcome Congress 
Delegates" on a conference room 
blackboard in legible handwriting. 

A paper presented on the subject 
by Soviet Professor Abram Kobrin- 
ski gave credit to Professor Norbert 
Wiener's work on bioelectrics 12 
years ago. Dr. Wiener, of the Massa- 
chusetts Institute of Technology, 
said he was pleased that the Russians 
had developed "a bioelectrical artifi- 
cial limb based on transistorized 
amplification of currents generated 
by the human body." 

Reflecting Ring to Orbit Earth? 
A plan to ring the earth with 

billions of tiny antennas is to be 
tested by the Air Force. Each an- 
tenna will be about half as thick as 
a human hair. Their length will 
depend on the frequencies to be used. 

The ring will be used to relay 
signals from point to point by reflect- 
ing them off the ring in a manner 
similar to bouncing signals off the 
Project Echo balloon. 

It is planned to place a small 
number of antennas in orbit by a 
vehicle with a different main mission. 
The vehicle may be launched within 
a month or two. 

One objection to the plan is that 
the ring might block signals used in 
other space projects. 

The ring would not be as likely to 
be damaged by meteorites or space 
debris as would balloons or "active" 
(receiver -amplifier) satellites. 

Electronic Elevators 
Direct Passengers 

"Talking elevators" installed at 
the Hess department store in Allen- 
town, Pa., not only tell customers 
what they may find on the various 
floors, but also give instructions to 
help the passengers preserve their 
own safety and improve elevator 
service. 

Completely electronic in opera- 
tion, down to the pushbutton that 
summons the car, the elevators have 
a capacitance- operated door -safety 
device that detects a person in the 
way and opens the doors again to let 
him get in. If the passenger lingers, 
the elevator addresses him: "Kindly 
step back in the car, so that service 
may continue." After repeating the 
message a few times, if the passen- 
ger is still obstructing the entrance, 
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do you know 
what an FCC License 

1 

Really Can 
do for you in electronics 

If you want to get into electronics ... ? 

If you are now employed in electronics ... ? 

See what this leading employer Burroughs 
"An FCC License is a job asset... 

to any man looking to enhance his career in the field of 
electronics. At Burroughs Corporation, a licensed man 
is well regarded because an FCC license attests to his 
knowledge of electronic theory. The licensed man at 
Burroughs will be called upon to handle many challeng- 
ing assignments." 

Cor oration has to say: 

Employers are good judges of the value of an FCC License. 

Cleveland Institute 
announces a 

New and Dynamic 

Technician 

Training Program 
in Computers, Servo Mechanisms, 

Magnetic Amplifiers and others 

Other advanced fields covered include Basic Math, 
A. C. Circuit Analysis, Pulse Circuitry, Color TV, 
Radar, Advanced Measuring Techniques, Indus- 
trial Electronics, Instrumentation, Automation, 
Radio Telemetry. Send for information today. 

Accredited by the National Home Study Council 

Cleveland Institute of Electronics 

4900 Euclid Avenue 

Desk RE -46B 
Cleveland 3, Ohio 

OCTOBER, 1960 

GET ALL 3 VALUABLE BOOKLETS 

a successful plan for .. . 

Electronics Training 

OpportunitieS 
ín flGó'reníCS 

tDr yeu 
JUST MAIL THE 

COUPON BELOW 

Cleveland Institute of Electronics 
Desk RE-46B,4900 Euclid Avenue, Cleveland 3, Ohio 

Please send Free Booklets prepared to help me get 
ahead in Electronics. I have had training or exper- 
ience in Electronics as indicated below. 

Military Broadcasting 

Rodio-TV Servicing Home Experimenting 

Manufacturing Telephone Company 

Amateur Radio Other 

In what kind of work are In what branch of Electronics 
you now engaged? are you interested? 

Name Age 

Address 

City Zone State 
R E466 
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BRIGHT 
NEW 

VIEW 
for Multi -set TV -FM 

Home Operation ... 

... and a 

Bright Profit Outlook for YOU with 

NEW JE 110 LII 
HSA-43 

Amplified 3 SET COUPLER 
Here's a new precision -perfected 
amplifier that provides 5 DB min. 
gain across all TV -FM channels 
on two outputs and no loss in 
the third output. Housed in a 
rugged, compact and handsome 
case. The HSA -43 features 
single tube operation (6DJ8), 
A.C. interlock and no -strip twin 
lead terminals. Its excellent 
isolation and match prevents set 
interaction and ghosting. IDEAL 
FOR FEEDING ONE FM AND TWO TV 
SETS FROM THE SAME ANTENNA. 

*29.95 list 

JEßR010 

TYPICAL APPLICATIONS 

IP 

Ó -_-7 . . 
2 TV and 
t FM Set 3 TV Sets 

One TV and One TV or 
one FM Set one FM Set 

Write Jerrold today for full de- 
tails on this new Profit Outlook! 

ELECTRONICS CORPORATION, Distributor Sales Division 
Dept. IDS -83, Pl}iladelphia 32, Pa. 
Jerrold Electronics (Canada) Limited, Toronto 

Export Representative: CBS International, New York 22, N.Y. 

LEADER AND LARGEST MANUFACTURER OF TV DISTRIBUTION SYSTEM EQUIPMENT 

NEWS BRIEFS (Continued) 

the elevator registers mild annoy- 
ance by starting a buzzer while 
continuing to urge the obstructor 
out of the way, and the doors close 
slowly but politely, nudging the 
customer into (or out of) the car. 
This capacitance system is consid- 
ered superior to photocell methods of 
controlling doors, since it acts only if 
the customer is close to the door's 
edge. It also protects the smallest 
child, since the whole edge of the 
door, from ankle to shoulder height, 
forms part of the sensing element. 

FM Increasing 
FM stations are developing faster 

than AM stations, according to the 
latest count. Of course, AM stations 
still outnumber the FM's (3,484 
AM's, 741 FM's), but percentage - 
wise, FM is ahead. 

From 1958 to 1959, the number of 
operating FM stations increased 
from 571 to 677 (19% based on 
1958 figures), while in the same 
period AM stations increased from 
3,318 to 3,456 (4rÁ ). 

In the period from Jan. 1 to June 
30 of this year, 64 new FM stations 
went on the air (an increase of 
approximately 10% in just half a 
year), while 28 AM stations went 
on the àir (approximately I ' , in 
half a year). 

And Now -Underwater Stereo 
Submerged stereo in a swimming 

pool was heard for what is believed 
the first time in a joint demonstra- 
tion by three audio companies at 
the famed Grossinger resort in New 
York State. Records were played 
through a dual 65 -watt stereo am- 
plifier to two specially designed un- 
derwater speakers. Bathers reported 
that the sound could be heard under- 
water across the whole pool. 

Three companies took part in the 
demonstration of stereo sound, 
which was also carried on in more 
conventional style in a special lis- 
tening room at the resort. Bogen - 
Presto supplied the amplifiers, Uni- 
versity the special MM2 -UW under- 
water speakers and United Audio 
the Dual stereo record changer. 

Underwater Distance Record 
Underwater explosions set off near 

Australia were picked up by Colum- 
bia University's Seismic and SOFAR 
(Sound Fixing And Ranging) sta- 
tion in Bermuda. The sound waves 
traveled 12,000 miles in 3 hours and 
43 minutes. 

The shots -weighing 50 pounds - 
were fired in a deep channel off 
southern Australia by the Vema, 
Columbia's research vessel. There 
were three of them, spaced 5 minutes 
apart. 

John I. Ewing (staff member and 
brother of Dr. Maurice Ewing, direc- 
tor of Columbia's Lamont Geological 
Observatory, Palisades, N. Y.) said 
recording the shots was remarkable 

(Continued on page 16) 
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/.ALL /ED value-packed 1961 
444 -PAGE ELECTRONICS CATALOG 

including products available only from Allied 

SAVE MOST ON 

EVERYTHING IN ELECTRONICS 

BUY ON EASIEST TERMS 
ONLY $2 DOWN 

Yes, only $2 down on orders up to $50; only 
$5 down on orders up to $200; only $10 down 
over $200. Up to 24 months to pay. 

ALLIED Exclusives: 
MONEY -SAVING KNIGHT -KITS" -truly the very best in 
build -your -own electronic equipment- designed to 
save you money, easiest to assemble -the only 
kits offered with Free Inspection Privilege. See the 
complete selection of Stereo hi -fi kits, Hobbyist 
kits, Test Instrument and Amateur kits. KNIGHT - 
KITS are an exclusive ALLIED product. 
KNIGHT® STEREO HI -FI- comparable to the best in 
quality and performance, yet priced far lower in 
cost. Select super -value KNIGHT components or 
complete systems and save most. Also see the larg- 
est selection of famous -name hi -fi components and 
money- saving ALLIED- recommended hi -fi systems. 

ALLIED RADI 
our 40th year SATISFACTION 

OR YOUR MONEY BACKED 

World's Largest Electronic Supply House 

OCTOBER, 1960 

Newest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 
Money- Saving, Build- Your -Own 
KNIGHT -KITS® for Every Need 
Best Buys in Recorders & Supplies 
Newest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters, 
and Station Gear 
Citizen's Band 2 -Way Radio 
Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

Get every buying advantage at ALLIED: lowest money- saving 
prices, fastest shipment, expert personal help, easiest -pay terms, 

satisfaction guaranteed or your money back. 

the most complete 
electronics catalog! 

ALLIED RADIO, Dept. 2 -K 

100 N. Western Ave., Chicago 80, III. 

Send FREE 1961 ALLIED Catalog. 

Name 

Address 

City Zone State 
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2 are tops in their field ...take your choice! 

qbzitSPRAGOE DIFILMI&daM 

For maximum reliability 
and performance 

under toughest conditions 

SPRAGUE DIFILM® 
BLACK BEAUTY° 

For extremely small 
size and exact 

original replacement 

SPRAGUE DIFILM® 
RANGE DROP° 

spRawE 

Sprague Black Beauty 
tubulars are missile -type 
capacitors. Actually, they 
are low cost versions of 
the famous Sprague ca- 
pacitors now being used 

in every modern military 
missile. Where positive 
reliability is important, 
make no mistake, use Black 

Beauty Difilm Molded Capac- 
itors! You get the most for the 
least with Black Beauties! 

Difilm Black Beauties are en- 
gineered to withstand the hottest 
temperatures to be found in TV or auto 

The heart of these Sprague Difilm Capaci- 
tors can't be beat! It's a dual dielectric 
combination of Mylar® polyester film 
and special capacitor tissue- result- 
ing in capacitors which are superior 
to all other comparable tubulars. 
Sprague's rock -hard solid HCX® 
impregnant fills voids and pin 

holes in the film. Difilm ca- 
pacitors have high insula- 
tion resistance, low power 

factor, and excellent 
capacitance stability 

and retrace under 
temperature 

cycling! 
radio sets -in the most humid climates. 
Further, unlike straight polyester film tubulars, 
these capacitors operate in a 105 °C environment 
-without derating! 

Black Beauty tubulars are tough units, too -no 
fragile shell to break -you can't damage them in 

soldering. For your convenience, every capacitor is marked 
twice ... no need to twist capacitor around to read rating. 

Sprague Difilm "Orange 
Drops" are a "must" for 
your service kit where 
only an exact replace- 
ment will fit. They are the 

perfect replacement for 
dipped capacitors now 

used by leading manufac- 
turers in many popular 

television receivers. And 
when a dipped tubular is 

called for, you'll find that 
Orange Drops outperform all 

others, safegua rding your work and 
reputation for quality service. 

Orange Drops are specially de- 
signed for easiest possible installation. 

Radial leads are crimped to assure neat 
mounting parallel to printed wiring boards ... 

extremely small size makes them fit handily in 

tight spots. They'll beat heat and humidity because 
the solid, rock -hard capacitor section, double- dipped in 

bright orange epoxy resin, is well protected against 
moisture. A perfect team -mate for Black Beauty. 

±10% CAPACITANCE TOLERANCE IS STANDARD AT NO EXTRA COST 

Difilm Black Beauty and Difilm Orange Drops are 
packaged in sturdy, reusable rigid plastic Kleer -Pak® 

boxes. Your distributor is stocked in all the popular 
ratings. Order some today. You can count on Difilm. 
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Through 
HOME STUDY 
Grantham training is the easy way to learn more 

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

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

ELECTRONICS... 
In 
RESIDENT CLASSES 
Grantham resident schools are located in four 

major cities - Hollywood, Seattle, Kansas City, 
and Washington, D. C. Regularly scheduled classes 
in F. C. C. license preparation are offered at all 
locations. New day classes begin every three 
months, and new evening classes begin four times 
a year. The day classes meet 5 days a week and 
prepare you for a first class F. C. C. license in 
12 weeks. The evening classes meet 3 nights a week 
and prepare you for a first class license in 20 
weeks. For more information about the Grantham 
resident schools, indicate in the coupon the city 
of your choice and then mail the coupon to the 
School's home office in Hollywood, Calif. Free 
details will be mailed to you promptly. 

Get your First Class Commercial 

GET your first class commercial 

F.C.C. LICENSE 
To get ahead in electronics- first, you need the proper train- 

ing; then, you need "proof" of your knowledge. Your first class 
commercial F. C. C. license is a "diploma" in communications 
electronics, awarded by the U.S. Government when you pass 

certain examinations. This diploma is recognized by employers. 
Grantham School of Electronics specializes in preparing you 
to earn this diploma. 

Grantham training is offered in resident classes or by cor- 
respondence. Our free booklet gives complete details. If you 

are interested in preparing for your F. C. C. license, mail the 
coupon below to the School's home office at 1505 N. Western 
Ave., Hollywood 27, California -the address given in the coupon 
-and our free booklet will be mailed to you promptly, No 
charge -no obligation. 

F.C.C. License by training at 

GRANTHAM SCHOOL OF ELECTRONICS 
HOLLYWOOD SEATTLE KANSAS CITY WASHINGTON 

This booklet 
FREE! 

This free booklet 
gives details of 
our training 
and explains 
what an F.C.C. 
license can do for 
your future. 
Send for your 
Copy today. 

OCTOBER, I94r 

for 
FREE 
Booklet 
CLIP 

COUPON 

and mail in 
envelope or 
paste on 
postal 
card. 

for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 

- ---- 
i 

1 

Age 
1 

1 

1 

1- - J 

f 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western Ave., Hollywood 27, Calif. 

Please send me your free booklet telling how 1 can get 
my commercial F. C. C. license quickly. I understand there 
is no obligation and no salesman will call. 

Name 

Address 

City State 

I am interested in: Home Study, Kansas City classes, 04 -R 

I Hollywood classes, Seattle classes, Washington classes 
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NOW! 
one Britener 
for ALL 
series string 
heaters 

New 
T® 

eAttt4719crutftunit 
guards against 

icture tube 
damage 

caused by 
excessive power 

boost 

MODEL C412 VU -BRITE 
110° Button Base -Series 
ALL Filament Voltages 
$1.75 net 

MODEL C403 VU -BRITE 
Duodecal Base -- Series 
ALL Filament Voltages 
$1.12 net 

MODEL C411 VU -BRITE 
110- Button Base -Parallel 
ALL Filament Voltages 
$1.49 net 

MODEL C311 UNIVERSAL 
1100 Button Base -6.3 Volts 
Series or Parallel 
$2.98 net 

all available from your 
Perma -Power Distributor 

fehttaiRMWA, COMPANY 
3106 NORTH ELSTON AVENUE CHICAGO 18, ILLINOIS 

LOOK what's coming along in 
Radio -Electronics future issues 

When you're trying to brighten a 1l0° button base 
picture tube, watch those series heaters! Many of the 
newer sets have controlled warm -up filaments with 
ratings of 2.34 and 2.68 volts. (Older sets are usually 
rated at 6.3 volts.). 

These new tubes use finer heater wire and closer 
element spacings -which makes them more efficient, 
but more fragile. Too much power boost will "blow" 
these low voltage filaments! 

On these newer tubes, you can not safely use a 

Britener made for older sets. But you can use the 
new Perma -Power Model C412 on these and older 
style tubes. For the first time, here's one Britener 
for all 110° button base series string heaters -the 
only Britener that works properly for 2.34, 2.68, 
4.70, 6.3 and 8.4 volt filaments! No switching nec- 
essary-no adjustments required. 

The Model C412 Vu -Brite is one of four new 
Perma -Power Briteners, all engineered to fit properly 
and work properly. Without excessive inventory, 
Perma-Power- and only Perma-Power- can now 
assure you of complete coverage -a Britener that's 
right for every picture tube in general use today. 

Build a 6DZ7 Amplifier 
Servicing TV Distribution Systems 
Zener Diodes Simplified 
Simple Transistor Gain Checker 
Professional Picture Tube Testers 
Electronic Timer for Guns 
Technicians -Avoid Legal Pitfalls! 

On sale September 27 

Last chance to subscribe now 
at these low rates 

1 year $4 2 years $7 3 years $10 
On October 3Ist rates go up to 

1 year $5 2 years $9 3 years $12 

154 West 14th Street New York 11, N.Y. 

NEWS BRIEFS (Continued from page 12) 

both because of the distance and the 
small probability that there is a clear 
path between the firing point and 
Bermuda. 

"Sound waves traveling through 
the water between those two points 
may have to feel their way around 
islands and through shallow areas," 
he said. The sound traveled near the 
surface in the south and then 
dropped to depths of around 2,600 
feet near the Equator. It followed a 
Great -Circle path past the Cape of 
Good Hope. 

The instruments in Bermuda are 
located in water about 2,600 feet 
deep. Scientists believe that an under- 
water atomic blast could be picked 
up if it was fired near the sound 
channel. 

Party Lines Next? 
Two widely separated computers 

can now exchange information with 
each other over a telephone system 
at the rate of 150 characters or 
numbers per second, the Interna- 
tional Business Machines Corp. re- 
ported recently. The system requires 
a pair of IBM 1009 data -transmission 
units, one at each end of the line. 

Information from a core storage 
unit, punched cards or magnetic 
tape may be sent. 

Language Labs for Schools 
The Board of Education plans to 

install language laboratories in 38 
schools in New York City beginning 
this fall. The labs will be placed in 
27 high schools, 7 junior high schools 
and 4 elementary schools. 

In a language laboratory, the stu- 
dent listens to model speech through 
a pair of headphones and replies to 
or imitates it. His reply (and the 
master) are recorded on tape. By 
playing back the tape, the student 
can compare his answers with the 
master and see how well he is doing. 
Each student is in an acoustically 
treated booth. The instructor can 
monitor any of the booths (for more 
details, see "Electronic Labs Help 
Teach Languages," RADIO-ELEC- 
TRONICS, June, 1960, page 33) . 

Telephone Service Expanded 
Two -way air -to- ground telephone 

service is now available in the New 
York, Washington and Pittsburgh 
areas. The service was previously 
available only on an experimental 
basis in the air corridor between 
Chicago and Detroit. 

In making an air -to- ground call, a 
passenger pushes a button on the 
phone. An "aviation" switchboard 
operator answers via the nearest 
base station. The customer gives the 
operator the number he wants and 
she makes the connection. 

Ground -to -air calls are made by 
dialing the telephone company and 
asking for the aviation operator in 
the area where the plane is known to 
be flying. 

Equipment will be furnished to 
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ANOTHER FACTOR IN 
"INTEGRITY IN MUSIC" 

does your 
amplifier 

CHANGE 
the 

music? 

FOR INTEGRITY IN MUSIC... 

OCTOBER, 19E0 

ASR -8.80 Stereo Amplifier 

When your amplifier adds or subtracts not one nuance 
of sound ... you enjoy Integrity in Music. This concept 
of pure, unadulterated reproduction has been mani- 
fested most recently in Stromberg- Carlson's 8.80 stereo 
amplifier. Its combination of features, performance and 
price -its control versatility and listening quality - 
make it the most unusual value ever offered in high 
fidelity. 

ASR -8.80 Specifications: Power: 64 watts (2-32 - 
watt channels) ; Response: 20- 20,000 cps ±0.9 db; Dis- 
tortion: Harmonic: less than 0.6% at full output; IM: 
less than 1% at program level; Hum & Noise: down 
70 db. A plus B output for center speaker system; 
Price: $199.95, Zone 1, gold and white finish, top cov- 
er extra. 

Another amplifier featuring Stromberg- Carlson in- 
tegrity is the dual channel ASR -433. Each channel pro- 
vides 12 watts of exceptionally clean, balanced power. 
The control and performance are excellent. 

The deliberately conservative specifications include: 
frequency response 20- 20,000 cps; harmonic distortion 
less than 1% at full output; IM distortion less than 1% 
at program level; hum and noise 63 db down. Top cov- 
er available in gold and white or black and brushed 
chrome. ASR -433 ... $129.95.* 

Stromberg- Carlson now offers 16 equipment cabinets 
in a wide variety of styles and finishes. They are de- 
signed to house complete Stromberg- Carlson stereo 
component systems and are factory assembled. They 
reproduce as faithfully as separately mounted compo- 
nents because of a unique mounting method that iso- 
lates the speaker systems from the other sensitive 
components. 

See your dealer (in Yellow Pages) or write for a 
complete component and 
cabinet catalog to: 1478 -010 
North Goodman St., Roch- 
ester 3, New York. 
*Prices audiophile net, Zone 1, 
less base, subject to change. 

"There is nothing finer than a Stromberg - Carlson" 

STROM BERG-CARLSON 
A DIVISION OF GENERAL DYNAMICS 
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WITH VOCALINE 4- CHANNEL COMMAIRE 
ED -27M CITIZENS BAND RADIO 

Ranked first for 

dependability 

distance clarity 

Also available in 
single channel 
model - 
Commaire 
ED -27M - 
proven as the 
world's finest - 
performing class 
D Citizens Band 
Radio! Only 
$179.50 each, list. 

Citizens band radio can be no more effec- 
tive than the equipment you use! In fact, 
no judgment on the subject can be valid 
until one has heard the type of perform- 
ance possible when properly engineered; 
truly superior equipment is utilized. 
Example: the Vocaline Commaire ED- 
27M, the finest citizens band radio avail- 
able anywhere today! The difference 
between Vocaline Commaire ED -27M 
and ordinary Citizens band radios can 
be as substantial as the drifference 
between the two photos above. For dis- 
tance, reliability, flexibility and uniform 
clarity on the entire 22 channel citizens 
band ... you have only to hear the Corn - 
maire to convince yourself that this is the 

one unit that is unmatched by any other 
in its class. 
Specifications and features: Finished to 
pass U.S. Navy 500 hour salt spray test! 
"Silent- Aire" squelch with exclusive 
noise suppression. Double conversion 
superheterodyne single crystal receiver - 
accepted as the finest. Transistorized 
power supply. 5 watts input - 3 watts 
output. 6 and 12 VDC - 115 VAC. Only 
51/4 "x91 /4 "x81 /4 ". 

YOC.`AZ11VK 
COMPANY OF AMERICA 

123 Coulter Street 
Old Saybrook, Conn. 
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NEWS BRIEFS (Coi nued) 

private planes and airlines by the 
participating telephone companies. 
The 450 -mc band will be used. 

Ground stations, antennas and 
other equipment are operated by the 
New York Telephone Co., Chesapeake 
& Potomac Telephone Co., Bell Tele- 
phone Co. of Pennsylvania, Michigan 
Bell Telephone Co. and Illinois Bell 
Telephone Co. 
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Calendar of Events- October 1960 
National Communication Symposium, Oct. 3 -5, 
Hotel Utica and Utica Municipal Auditorium, 
Utica, N.Y. 
Conference on Radio -Interference Reduction, 
Oct. 4-6, Chicago, Ill. 
EIA Conference on Value Engineering, Oct. 
5-6, Disneyland Hotel, Anaheim, Calif. 
National Electronics Conference, Oct. 10-12, 
Hotel Sherman, Chicago. 
The Southwest Area Reliability Training Con- 
ference, Oct. 10-IS, Lake Texoma Lodge, Kings- 
ton, Okla. 
Audio Engineering Society 1960 Convention 
and Exhibit, Hotel New Yorker, New York City, 
Oct. 11-14. 

More than 80 papers, on subjects ranging from 
psychoacoustics to public address, will be read 
and discussed in the 13 technical sessions 
of the Audio Engineering Society convention 
at the Hotel New Yorker, Oct. I1 -14. An exhibit 
of audio equipment will be included. 
Engineering Writing and Speech Symposium, 
Oct. 13 -14, Bismarck Hotel, Chicago, Ill. 
Symposium on Adaptive Control Systems, 
Oct. 17 -19, Garden City Hotel, Garden City, 
N.Y. 

Symposium on Space Navigation, Oct. 19 -21, 
Deshler -Hilton Hotel, Columbus, Ohio. 
International Congress & Exhibition for In- 
strumentation and Automation, Oct. 19 -26, 
Dusseldorf, Germany. 
East Coast Aeronautical and Navigational 
Electronics Conference, Oct. 24-26, Lord Balti- 
more Hotel, Baltimore, Md. 

Conference on Non- Linear Magnetics and 
Magnetic Amplifiers, Oct. 26-28, Bellvue- Strat- 
ford Hotel, Philadelphia, Pa. 

1960 Electron Devices Meeting, Oct 27 -28, 
Shoreham Hotel, Wash. D.C. 
Conference on Electronic Techniques in Medi- 
cine and Biology, Oct. 31 -Nov. 2, Sheraton Park 
Hotel, Washington, D.C. 

IRE -EIA Radio Fall Meeting, Oct. 31 -Nov. 2, 
Syracuse Hotel, Syracuse, N.Y. 

Conference on Magnetism & Magnetic Mate- 
rials, Nov. 14-17, New Yorker Hotel, New York, 
N. Y. 

Mid -America Electronics Conference (MAE- 
CON), Nov. 15-16, Muehlebach Hotel, Kansas 
City, Mo. 

Northeast Research & Engineering Meeting 
(NEREM), Nov. 15 -17, Commonwealth Armory 
and Sheraton Plaza Hotel, Boston, Mass. 

Northwest Hi -Fi Show, Nov. 25-27, Leamington 
Hotel, Minneapolis, Minn. 
EIA Winter Conference, Nov. 29 -Dec. I, Fair- 
mont Hotel, San Francisco, Calif. 
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US Cites Inventor 
Dr. Otto Halpern was awarded 

the Department of Defense medal 
for distinguished public service for 
an invention that helps ships and 
planes evade enemy radar detection. 

Last year, Dr. Halpern accepted 
$340,000 from the Government in 
settlement of his 18 -year fight for 
a patent. The Government had re- 
fused a patent, saying that it would 
make public the details of an inven- 
tion that was still a military secret. 

The invention is a rubberlike ma- 
terial containing metallic flakes that 
absorb radar waves. END 
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by Practicing at Home 
. in Your Spare Time 

At No Extra Cost you get specially 
developed Electronic Training Kits for 
practical experience. Shop and labora- 
tory practice at home make learning 
easier, interesting, faster. You do not 
need a high school diploma or previous 
exper ence. 

Increasing Demand 
for Trained Men 

This is the Electronics age. Men with 
Electronic know -how are in demand. 
They enjoy high pay and growing oppor- 
tunities for advancement. Satellites, Ra- 
ear, Automation in Industry, Missiles, 
Rockets, Planes Stereo, TV, Radio, Two 

Way Communications 
for transportation are 
a few of the fantastic developments 
in the fast growing Electronics in- 
dustry. If you are not completely 
satisfied with your work; if you are 
doubtful about your future, investi- 
gate Electronics. 

High Pay, Prestige, Bright Future 
What branch of Electronics interests 
you? Thousands of successful NRI 
graduates prove that NRI's learn -by- 
practice method is the way to success. 
You start in your chosen career 'way 
ahead of the man who only learns 

NRI Has Trained Thousands for Success 

"I get over twice the 
salary I made before en- 
rolling. NRI training 
gave me a thorough un- 
derstanding." H. ATKIN- 
SON, Austin, Tex. 

"I started with station 
CJIC, now in charge of 
sound effects for CBC. NRI 
opened doors to greater 
opportunity for me." F. 
TUDOR, Toronto, Ontario 

"Averaged .ÿ150 a month 
spare time before grad- 
uated. Now have coy own 
fu] time backless and 
employ 2 men." F. w 
cot:, Hollywood, Cal. 

from books. You do not need to give tei 
up your job. You do not need to go 
away to school. You learn at home, 
get practical knowledge from training kits NRI provides. 

Train With the Leader 
NRI is the world's oldest and largest home study Elec- 
tronics school. You benefit from the experience NRI has 
gained from training men for 45 years. NRI offers you 
proven courses of home study in Electronics; Principles, 
Practices and Maintenance -Radio Television Commu- 
nications -Radio Television Servicing. 

Start Soon to Earn More 
Soon after enrolling NRI shows you how to apply your 
knowledge to earn extra money doing Electronics re- 
pairs or servicing Radio and Television sets for friends 
and neighbors. Take the first step toward success now. 
Find out what NRI offers you. Mail the postage -free 
card. No obligation. Cost of NRI training is low. 
Monthly payment plan available. NATIONAL RADIO 
INSTITUTE, Washington 16, D.C. 

r 
Cut Out and Mail -No Stamp Needed 

No Salesman will call. (Please PRINT) Z 

Name Age 

Address 

City Zcne State 

N 
OLDEST R. LARGEST HOME STUDY RADIO -TV SCHOO. 

ational Radio Institute 
WASHINGTON 16, D. C. 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

Now to 

for as 
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JOB COUNSELORS ADVISE 

LEARN ELECTRONICS 

PRACTICE WITH 
17" TV RECEIVER 

PRACTICE WITH 
LOW POWER TRANSMITTEF 

PRACTICE WITH ULTRA 
HIGH FREQUENCY OSCILLATOR SPECIAL 

TRAINING KITS 
NO EXTRA COST 

PRACTICE WITH 
P'ARSONVAL TYPE VOLTMETER 

SEE OTHER SIDE 
FIRST CLASS 

Permit No. 20 -R 

(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

National Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 

NEW Home Study Course 
in ELECTRONICS 

Principles- Practices -Maintenance 

NOW READY 
This is the Electronic Age. Electronic equipment is 
already being used to count and control flow of liquids, 
solids, gases. Electronics is employed to search for oil, 
make surveys, control traffic, machine complex parts 
and in atomic installations. Military uses of Elec- 
tronics are great and expanding rapidly. In business, 
Automation with Electronics plays an important part, 
prepares payrolls, calculates engineering formulas. 

Learn More to Earn More 
Now, to meet the growing demand for trained 
Electronic Technicians NRI has developed a com- 
prehensive, complete course in Electronics Principles, 
Practices, Maintenance. This training stresses funda- 
mentals. It is a course specially prepared for beginners 
and for Technicians. You get both theory and 
practical experience in an interesting, exciting way. 

Ten Special Training Kits 
Give Practical Experience 
You get practical experience with Thyratron Tube 
circuits, Multivibrators, build a D'Arsonval type 
Vacuum Tube Voltmeter (Kit 2); work and 
experiment with pentode tubes, selenium resistors, 
oscillators, transistors, magnetic amplifiers; and get 
practical experience in telemetry circuits as used in 
earth satellites, digital and analog computers (Kit 9). 

NRI-Oldest and Largest School 
Wishing for success won't bring success. You must 
act. Get FREE 64 -page Catalog from America's 
oldest and largest home 
study Electronic- Radio- 
Television school. It gives 
facts, opportunities in In- 
dustrial and Military Elec- 
tronics careers, also shows 
what you learn, tells about s. 
NRI's other courses in 
Radio Television Servic- 
ing and Radio Television 
Communications. Month- 
ly payments plan. Mail 
Postage Free Card for 64- 
page Catalog. 
NATIONAL RADIO INSTI- 
TUTE, Washington 16, D. C. 

POSTAGE FREE CARD 

MAIL Now 
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Correspondence 

SUPPRESSORS NEEDED 
Dear Editor: 

With regard to the article by F. H. 
Frantz, "Interference- Causes, Rem- 
edies and Locations," in the July issue, 
several points should be clarified. 

The reactance alone of a capacitor 
at a given frequency will not establish 
its attenuation characteristics. The de- 
gree of attenuation can be made to vary 
12 to 15 db by adjusting the capacitor's 
lead length. 

With regard to automotive suppres- 
sion, it will almost invariably be nec- 
essary to install 10,000 -ohm suppressors 
in series with each spark plug. Further, 
it should be noted that the generator 
can be suppressed at the armature. 
Bypassing the field coil may prove quite 
costly. L. G. JAKUBEC, JR. 
Reseda, Calif. 

WHERE TO GET THEM 
Dear Editor: 

In at least two issues of RADIO -ELEC- 
TRONICS within the past year, the 
question has been raised as to the 
availability of spare parts for Natco 
projectors. Parts are available from 
several sources: First of all, Natco, 
4401 W. North Ave., Chicago 39, Ill. 
Also parts for some models are avail- 
able from Sears, Roebuck. Some models 
were marketed under the Sears Tower 
brand. 

If the drive chain needs replacing, 
it is available from DeVry Corp., 4141 
Belmont Ave., Chicago 41, Ill. DeVry's 
projector uses a drive chain that is 
almost identical with Natco's. If gears 
are needed, they can be cast or ground 
by Boston Gear Works, Quincy 71, 
Mass. LaVezzi Machine Works, 4635 
W. Lake St., Chicago 44, Ill., is a good 
bet for reproduction of parts for almost 
all projectors. 

The only electrical trouble that is 
likely to occur would be the 6V6 oscil- 
lator coil (for the excitor lamp) burn- 
ing out. Simply use a universal oscil- 
lator coil available from most parts 
houses. HERSHEL D. PARKER 
Gadsden, Ala. 

IMPROVING DETECTOR 
Dear Editor: 

Looking over the July issue of RADIO - 
ELECTRONICS, I came across the article 
"Underwater Metal Detector" by Mr. 
Richardson. This looks like a good thing 
for the small -boat people. It seems to 
me that 112 could be eliminated and, at 
the same time, increase the sensitivity. 
Since R2 is in parallel with the battery, 
it is also an extra drain. Remove R2 

(Continued on page 26) 

OCTOBER, 1960 

S8995* 

NOW ...BUILD AN FM KIT 

THAT WORKS AS WELL AS 

FACTORY ALIGNED TUNERS 

NEW! Kit -Pak Container;_' 
Opens to a self.contained 
work area you can use any. 
where. 

NEW! Part -Chart® 
Speeds your work. All parts 
are mounted on Kit -Pak cover 
in numerical sequence. And 
every part meets H.H. Scott's 
tough test standards. 

NEW! Ez -A -Lign System® 
Requires no extra equipment. 
You align this tuner using the 
meter on the tuner itself! All 

needed alignment tools are 
included. 

NEW! Pre -Stripped, 
Pre -Cut Wire 
Every piece of wire is included. 
And each piece !s pre -cut to 
proper length, stripped and 
tinned. 

LT -10 Laboratory Tuner 
Specifications 

Usable (IHFM) sensitivity 2.5,av 
Signal: noise ratio 60 db below 

100% mod. Harmonic distor- 
tion 0.8% Drift 0.02% Fre- 
quency response 30 cps -15Kc 
± 1 db.(IHFM measurements are 
made only in the range 30. 15,000 
cps. The LT -10 actually has far 
wider frequency range than 
Shown here.) 

The new LT -10 Tuner Kit will work as well 
as factory units, yet it can be aligned with- 
out expensive equipment. You align this 
tuner using the meter on the tuner itself. 
All needed alignment tools are included. 
This is the first kit to use H. H. Scott's 
Wide -Band circuitry. This results in greater 
selectivity and sensitivity than possible 
with any other kit on the market. 

The exclusive H. H. Scott silver plated 
front end is completely pre -assembled and 
pre- aligned. All parts are mounted in se- 
quence of assembly. All wires are pre -cut 
to proper length and stripped. Parts such as 
tube sockets and terminal strips are already 
riveted to the chassis. Here's a kit that's 
fan to build, and that you'll be proud to own. 
s Prices slightly higher west of Rockies. Accessory 
case extra. 

H.H. SCOTT 
r WORLD'S LEADING COMPONENT MANUFACTURER 

H.H. SCOTT INC., 111 Powdermill Rd., Maynard, Mass. 

Péase send me FREE the following booklets: RE -t0 
C Colorful new 1961 catalog and hi fi guide. 
CI Complete technical specification sheets en your new product., 

including your new LT -10 Tuner Kit. 

Name 

Alldress 

Cky Zone State 

EIDert: Telesco International Corporation, 36 West 40th Street, N. Y. C. 
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"Without 
speculation 
there is 
no good 
and original 
observation" 
- Charles Darwin, naturalist 

Man's search for scientific knowledge and 
understanding has its taproots in the above 
thought expressed by Darwin in a letter to 
his distinguished contemporary, Alfred Rus- 
sel 'Wallace, in 1857. 

Speculation- intuitive contemplation 
guided by past discoveries -led Darwin to 
his famous observations set forth in Origin 
of Species. Similarly, it led Alexander 
Graham Bell to the invention of the tele- 
phone -and has since led to many major 
advances in electrical communications. 

At 13e11 Telephone Laboratories. the puz- 
zling flow of current in semiconductors 
provoked speculation which yielded the 
transistor -and a Nobel Prize. Speculation 
about the behavior of the electron led to ex- 
perimental proof of its wave nature -and 
another Nobel Prize. "Brains" capable of 

guiding ini,siles and space probes first 
took form in the bold speculations of Bell 
Laboratories scientists. 

Today, Bell Laboratories scientists and 
engineers are more keenly aware than ever 
of the importance of speculative thinking. 
The far -reaching scientific and technologi- 
cal developments of tomorrow are already 
the subject of advanced research. Among 
them are radically new materials and de- 
vices- basically new switching systems, 
transmission via satellites, and waveguide 
networks able to carry hundreds of thou- 
sands of voices simultaneously. 

Through informed speculation about Na- 
ture's laws, Bell Laboratories will continue 
to search for the "good and original obser- 
vations" which are so vital to the ever - 
improving Bell Telephone System. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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The greatest beauty of 

Thorens famous quality... 

you can afford it! 

MATCHLESS! 
TD -124. All four speeds. 
Plays any record. Easy -to- 
use lighted strobe sets 
exact speed for best musical 
reproduction. Completely 
silent. Many more exclusive 
features...only $99.95 net. 

No need to hesitate, you can afford Thorens 
famous quality. You can have music as it's 
meant to be heard. You can relax with Thorens 
unique one year guarantee. There's a Thorens 
model that fits handily into any budget. 

Whether you know a lot or a little about 
high -fidelity equipment, you'll particularly 
enjoy the courteous and knowledgeable way a 
Thorens franchised dealer earns your confidence. 
Each Thorens dealer is carefully selected for 
knowledge, ability and integrity. They'll make 
buying your Thorens almost as much fun as 
owning it. Shop around this page for a few of 
the outstanding features and then stop in 
and see all of them for yourself. 0.5 

Guaranteed for one full year. Sold only through 
carefully selected franchised dealers. 

tr G. 

N`.e`THO . L.n" ItE151 
SWISS MADE PRODUCTS 
MUSIC BOXES HI -FI COMPONENTS 
SPRING -POWERED SHAVERS LIGHTERS 
New Hyde Park, N.Y. 

MORE ECONOMICAL! 
TD -134. The finest 4 -speed 
manual turntable you can 
buy. Includes tone arm. 
Elimination of semi- 
automatic feature saves you 
another $15. You can also 
save up to $30 on the 
tone arm. Look at TD -134 
... only $59.95 net. 

MARVELOUS! 
TD -184. Includes tone arm 
and simple dialing system 
that lets you select 
records and start turntable. 
All 4 speeds. Save $20 on 
turntable, up to $30 on 
tone arm. Look at TD -184 
... only $75.00 net. 

OCTOBER, 1960 

MOST ECONOMICAL! 
TDK -101. You can assemble 
this Thorens turntable 
yourself. The superb quality 
of the components makes 
all your work worthwhile. 
Look at Thorens TDK -101 
... only $47.50 net. 
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CTHE 

ITATION 
SOUND" 

"Over and above the details of design and perform- 
ance, we felt that the Citation group bore eloquent 
witness to the one vital aspect of audio that for so 
many of us has elevated high fidelity from a casual 
hobby to a lifelong interest: the earnest attempt to 
reach an ideal -not for the sake of technical show- 
manship -but for the sake of music and our demand- 
ing love of it." 

A truly remarkable commentary about a truly remarkable 
group of products -the Citation Kits by Harman -Kardon. 

Mr. Reid's eloquent tribute to Citation is one of many 
extraordinary reviews of these magnificent instruments. We 
are proud to present a brief collection of excerpts from Cita- 
tion reviews written by outstanding audio critics. 

... FOR THE SAKE 

"When we first heard the Citations our immediate reaction 
was that one listened through the amplifier system clear back 
to the original performance, and that the finer nuances of 
tone shading stood out clearly and distinctly for the first time 
... bass is clear and firm, and for the first time we noted that 
the low frequency end appeared to be present even at low 
volumes without the need for the usual bass boost ... The kit 
is a joy to construct." C. G. McProud, Editor, Audio Magazine 

"The unit which we checked after having built the kit, is 
the best of all power amplifiers that we have tested over the 
past years ... none have had distortion that was quite as low 
as we found in this new Citation II ... the amplifier should 
provide the very finest in hi -fi stereo reproduction ..." 

William Stocklin, Editor, Electronics World 

PRESENTING THE 1961 CITATION LINE FEATURING 

The CITATION I 

Stereophonic Preamplifier 
Control Center 

Here is the first brilliant expression of the 
advanced design concepts which sparked the new 
Citation Kit line -the incomparable Citation I, 
Stereophonic Preamplifier Control Center. The 
Citation I consists essentially of a group of circuit 
blocks termed "active" and "passive" networks. 
The "active" networks are treated as one or two 
stage amplification units, flat over an extremely 
wide frequency range and each is surrounded with 
a feedback loop. This results in levels of distortion 
so low as to prove unmeasurable. The "passive" 
networks provide precise equalization with no 
phase shift. 

The use of professional step type tone controls 
overcome the limitations of continuously variable 
potentiometers. Each position on a step control is 
engineered to perform a specific function -which 
is absolutely repeatable when necessary. The many 
professional features and philosophy of design ex- 
pressed in Citation I permit the development of a 

preamplifier that provides absolute control over 
any program material without imparting any color- 
ation of its own. Citation I- $159.95. Factory Wired 
-$249.95. Walnut Enclosure, Model WCI, $29.95. 
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The CITATION II 
120 Watt Stereophonic 

Power Amplifier 
This remarkable instrument has a peak power 

output of 260 watts and will reproduce frequencies 
as low as 5 cycles virtually without phase shift, 
and frequencies as high as 100,000 cycles without 
any evidence of instability or ringing. At normal 
listening levels the only measurable distortion 
comes from the laboratory test equipment. 

Video output pentodes are used in all low level 
stages for exceptional wide frequency response 
and low distortion. Multiple feedback loops for 
increased degree of usable feedback (30 db overall) 
result In lower distortion without sacrificing sta- 
bility. The power supply consists of four silicon 
diode rectifiers, choke, heavy duty electrolytics 
and potted power transformer for precise regula- 
tion and long life. The use of rigid component 
boards, heavy duty components, special Cable 
Harness assure the kit builder that the unit he 
constructs will be the exact duplicate of the 
factory built instrument. Because of its absolute 
reliability and exceptional specifications the Cita- 
tion II has gained widespread acceptance among 
professionals as a laboratory standard. The Citation 
11- $159.95. Factory Wired -$229.95. Metal Enclo- 
sure, Model ACII- $7.95. 

The CITATION III 
Professional FM Tuner 

Citation Ill is the world's most sensitive tuner. 
But more important -it offers söund quality never 
before achieved in an FM tuner. Now, for the first 
time Harman -Kardon has made it possible for the 
kit builder to construct a completely professional 
tuner without reliance upon external equipment. 
To meet the special requirements of Citation Ill, 
a new FM cartridge was developed which embodies 
most of the critical tuner elements in one compact 
unit. The cartridge is completely assembled at the 
factory, totally shielded and perfectly aligned - 
eliminating the difficult problems of IF alignment, 
oscillator adjustment and lead definition. 

The Citation Ill's front end employs the revo- 
lutionary Nuvister tube which furnishes the lowest 
noise figure and highest sensitivity permitted by 
the state of the art. A two -stage audio circuit pat- 
terned after the Citation II is employed. By utiliz- 
ing a high degree of feedback and providing a fre- 
quency response three octaves above and below 
the range of normal hearing, the Citation sound 
quality Is maintained and phase shift is eliminated. 
The Citation III is styled in charcoal brown and 
gold to match all the other Citation instruments. 
Citation I11- $149.95. Factory Wired - $229.95. 
Walnut Enclosure, Model WCI -$29.95. 
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OF MUSIC AND OUR DEMANDING LOVE OF IT." 

"Its listening quality is superb, and not easily described 
in terms of laboratory measurements. Listening is the ulti- 
mate test and a required one for full appreciation of Citation 
... there is a solidity, combined with a total ease and lack of 
irritation which sets this amplifier apart ... The more one 
listens to the Citation II, the more pleasing its sound becomes 
... Anyone who will settle for nothing less than the finest 
will be well advised to look into the Citation II." 

Hirsch -Houck Labs, High Fidelity Magazine 

"At this writing, the most impressive of amplifier kits is 

without doubt the new Citation line of Harman -Kardon .. 
their design, circuitry, acoustic results and even the manner 
of their packaging set a new high in amplifier construction 
and performance, kit or no." 

Norman Eisenberg, Saturday Review 

"Specifications published by the manufacturer are so 
astonishing that our sister publication, Electronics World, 
has subjected them to critical examination and found per- 
formance wholly consistent with claims ... Nothing can 
faze it ... we have heard this particular amplifier loaded 
with four big speaker systems glide over the steepest orches- 
tral hurdles without the slightest trace of strain ... The real- 
ism of the virtually distortion -free music was nothing less 
than startling. Our initial amazement soon gave way to an 
easy, relaxed enjoyment that was sustained for hours without 
a trace of that tension known as "listening fatigue." Here 
was a sound system that fulfilled the most difficult of all high 
fidelity requirements: to provide an awareness only of music, 
and oblivion of technicalities." 

Herbert Reid -Hi Fi Stereo Review 

THE NEW CITATION III PROFESSIONAL FM TUNER 

The CITATION IV 
Stereophonic Preamplifier 

Control Center 
The new Citation IV Is a compact stereophonic 

preamplifier designed in the best Citation tradi- 
tion. It offers performance and features rivaled 
only by Citation I. Square wave tracings at 20 and 
20,000 cycles reveal no difference between the re- 
sponse of the Citation IV and the signal generator. 

The Citation IV provides separate bass and 
treble tone controls for each channel which may 
be switched out of the circuit completely to elimi- 
nate phase shift and transient distortion inherent 
in all tone controls. D.C. on all heaters and the 
use of low noise resistors In critical places reduce 
thermal agitation and hum. A zero to infinity bal- 
ance control allows complete cut -off for either 
speaker. Military type terminal boards make for 
rigid, professional appearance and facilitate con- 
struction. The control over program material pro- 
vided by the new Citation IV enables the user to 
perfectly recreate every characteristic of the orig- 
inal performance. The Citation IV Is handsomely 
styled in charcoal brown and brushed gold. The 
Citation IV - $119.95. Factory Wired - $189.95. 
Walnut Enclosure, WCI- $29.95. 

OCTOBER, 1960 

The CITATION V 
80 Watt Stereophonic 

Power Amplifier 
The Citation V is a compact version of the pow. 

erful Citation II. Designed with the same lavish 
hand, it is conservatively rated at 40 watts RMS 
per channel with 95 watt peaks at less than 0.5% 
distortion. 

The availability of rated power at the extreme 
ends of the frequency range enables the amplifier 
to effortlessly drive any of today's most ineffi- 
cient speakers. It clips clean without breakup. The 
output stage consists of two 7581's per channel 
operating conservatively in a fixed bias, ultra - 
balance circuit. A bias meter is provided to stati- 
cally and dynamically adjust each pair of output 
tubes. The power supply consists of four silicon 
diodes (hermetically sealed) and heavy duty elec- 
trolytics for excellent B+ regulation and long 
life. This results in instantaneous recovery time 
and superb transient response. 

Here is an all new power amplifier which truly 
reflects The Citation approach to audio design: 
no compromise in quality regardless of cost. The 
Citation V is styled in charcoal brown and brushed 
gold. The Citation V - $119.95. Factory Wired - 
$179.95. Metal Enclosure, ACV -$7.95. 

CITATION KITS j,% 

harman kardon 
INCORPORATED 

PLAINVIEW, NEW YORK 

For complete information 
on the new Citation Kits, 
including reprints of inde- 

pendent laboratory test 
reports, write to: Dept. 
100, Citation Kit Division, 
Harman -Kardon Inc., 
Plainview, New York. 

All prices slightly higher in 

the West. 
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STEREO QUALITY SOARS TO NEW HEIGHTS ... 
Presenting the 

finest ceramic stereo cartridge 
_ever perfected by Sonotone 

. 
-,, i 
' /í' >'_ ' li i - _ = 

- 
THE "PROFESSIONAL QUALITY" 9T! 
Now, the ceramic cartridge proved in independent A -B listening tests to 
perform as well as the highest -priced "professional" types. It's Sonotone's 
revolutionary new 9T. So superior, you can expect faithful reproduction 
from the most robust musical passages to the most subtle overtones. 
Sonotone's new 9T series stereo cartridge: 
GUARANTEES performance equal to car- 
tridges costing up to 3 times as much - 
as proven in A -B listening tests. 

GUARANTEES highest compliance -al- 
lows major reduction of tracking force. 

GUARANTEES more than adequate chan- 
nel separation. 

GUARANTEES crisp definition. 
GUARANTEES superior, more compact 
mechanical design -including revolu- 

tionary new needle design with instant 
"snap -in, snap -out" replacement needle 
feature and built -in jewel tip protector. 
ELIMINATES distortion - incredibly flat 
response of ± 1 db from 20 to 17,000 
cps -cuts listening fatigue. 
ELIMINATES dust pile -up -at recent 
trade show the 9T ran 4 straight hours, 
collected no dust. 
ELIMINATES most record groove noise 
or hiss -no "needle talk ". 

Imagine, the 9T boasts all these "professional" features. .. yet sells for 
less than half the price of the least expensive "professional" cartridge. 
Simplify your inventory...cut call- backs - increase sales and profits - 
with Sonotone's great new 9T cartridge... unsurpassed for performance 
-and for value. 

LIST PRICE: 9T -S... $16.50 9T- S77... $16.50 
(0.7 -mil and (Two 0.7 -mil 

3 -mil sapphires) sapphires) 

Sonoton 
9T -SD ... $19.50 

(Sapphire - 
Diamond) 

ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y. DEPT. C2 -100 
IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO 

LEADING MAKERS OF 

BATTERIES CARTRIDGES SPEAKERS TAPE HEADS MIKES ELECTRONIC TUBES 
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CORRESPONDENCE (Continued from p. 21) 

and connect the meter lead to the slider 
of R1. 

On page 18 of the same issue, 
"Wanted: Less Confusion," Mr. Green- 
berg is s00000 right. 

' THOMAS L. BARTHOLOMEW 
Washington, D. C. 

METER LIMITATIONS 
Dear Editor: 

In the August issue, Robert G. Casey 
described a method of making an audio 
wattmeter from a vtvm. His method 
appears simple, but there are two lim- 
itations to be kept in mind when using 
the meter. 

First, the method is good whin work- 
ing with sine waves only. This is a 
rarely encountered waveform in audio 
work (except when using a sin? -wave 
generator for testing). Most vtvm's 
respond to either peak -to -peak voltage 
or to the average value of the wave- 
form. The indicated rms voltage is 
correct only when the waveform is 
sinusoidal. For all other waveforms, 
the meter reading will probably be too 
high or too low. When the erroneous 
reading is squared to get the power, 
the error becomes relatively much 
greater. 

Second, the suggested circuit makes 
use of the meter's 0 -to -3 -volt range. 
Here, most of the simple peak- respond- 
ing meters become relatively inaccurate. 
For example, two Heath V -7A meters 
were calibrated to read correctly on 
sine waves above 6 volts. Both read 
about 14% low on a 1.4 -volt rms sine 
wave and 14 high on a 2 -volt (peak - 
to -peak) square wave. 

Considering the above points, Mr. 
Casey's system will be quite satisfactory 
if it is restricted to sine -wave measure- 
ments and if a vtvm that is accurate 
on the low ranges is used. (The latter 
restriction will eliminate most of the 
simple peak -responding meters.) 

KENNETH E. STONE 
Iselin, N. J. 

ELECTROSTATICS 
Dear Editor: 

In Norman Crowhurst's article "More 
Bass From Smaller Loudspeakers" 
(August, 1960), he makes certain state- 
ments concerning wide -range electro- 
statics which I believe are not com- 
pletely fair. 

"this new field is only beginning." 
The truth of the matter is that Quad 

full -range units have been publicly 
demonstrated for more than 5 years 
and have been available for rDre than 
3. It is true, of course, that competitive 
units will be introduced only this fall, 
but that does not subtract from the 
fact th -t the Quad has been available 
for some time. 

"one way to use it is to just stand it 
by the wa'l, in which case the whole 
unit acts as its own air coupler." 

Actually, the Quad works best away 
from walls and other room divisions 
which tend to upset frequency relation- 
ships, no matter what kind of speaker 
is used. The walls are no part of the 
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RADIO-TV and 
ELECTRONICS TRAINING 

,,,. AT A PRICE 
YOU CAM AFFORD! 

*21 INCH 
Receiver Kit included 

tPPRI ED 
SERVICE 

SHIIP 

Afsu. in 

Get your free book on the 

FAMOUS RTS BUSINESS PLAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equipment 

When you are ready and qualified to operate 
one of our RTS -Approved TY Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 

AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 
1. An electric sign for 

the shop front. 
2. Complete laboratory 

of test equipment. 
3. Letterheads, calling 

cards, repair tickets, 
etc. 

4. Basic inventory of 
tubes, parts, 
supplies. 

S. Complete advertising 
and promotional 
material. 

6. Plans For shop 
arrangement. 

a.. Instructions on how 
to go into business. 

8. Continuous consul- 
tation and help. 

9. The right to use 
RTS Seal of 
Approval, and the 
RTS Credo. 

10. The right to use 
the Famous 
Trade Mark 

ACCREDITED MEMBER 

OAT/ 

SGe 

RTS' Membership in The 
Association of Home Study 
Schools is your assurance of 
Rel! ability, Integrity, and 
Quality of Training. 

Yes, this great course costs far less than any training of its kind 
given by other major schools! Radio -Television Training School 
will train you for a good ¡ob i6 Television or Industrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of it-a complete training program including over 
120 lessons, Fourteen Big Radio -Television Kits, Complete 

Color -TV Instruction, Unlimited Consultation Service ... 
ALL at a really big saving to you. How can we do 

this? Write to us today . . and find out! 

And what's more - you can (if you wish) 

OPEN YOUR OWN RTS- APPROVED AND 
FINANCED RADIO -TV SERVICE SHOP 

COMPLETE 

COLOR TV 
INSTRUCTION 

INCLUDED 

We Want Many More Shops This Year 
This 38 year old training organization - 
called BITS, that's Radio -Television 
Training School - wants to establish a 

string of Radio -TV Repair Shops in 
principal cities throughout the U.S. 
So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER- 
ING. We are helping and training 
ambitious men to become future 
owners and operators of these 
shops in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY 

WE TRAIN YOU OUR WAY! 

YOU BUILD THESE 

AND OTHER UNITS! 

ALsc 
(¡ 

YUITITESTfA 
KIT INCLUDED! 

*tubes 
excluded 

RADIO -TELEVISION 
TRAINING SCHOOL 
E5 E ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

Est. 1922 

O 

We must insist that the men 
we sign up be trained in 
Radio -TV Repair, Merchan- 
dising and Sales by our 
training methods -because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
70U . . . we will show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPARE TIME! 

BUSINESS 
PLAN 

YMPLE 
LESSON 

OCTOBER, 1960 

- -- ACÑOW 

i 

CUT OUT AND MAIL - TO1.$Y/ 
RADIO -TELEVISION TRAINING SCHOOL 
RIS EAST ROSECRANS AVENUE Dept. RE100 
LOS ANGELES S9, CALIFORNIA 
SEND ME FREE - all of these big opportunity books - 
"Good Jobs in TV- Electronics." "A Repair Shop of Your Own" 
and "Sample Lesson." I am interested in: 

p Radio-Television D Industrial Electronics 
(Automation) 

Name 

Address 

City & State 
302 

Age 

Mail This Coupon Now -No Salesman Will Call 
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Stancor. n. 
Synonym for 
quality and 
dependability 
in coils and 
transformers 

It makes good sense for you to choose replace- 
ment parts from the manufacturer who is the 
world's largest supplier of electronic transformers 
to the original equipment market. The complete 
Stancor line includes the unit you need, at the 
fine performance level you expect. For quality 
and dependability in transformers and coils, 
always specify Stancor. 

The Stancor TV Guide 
gives you always up -to -date replacement infor- 
mation - through regular mailings of loose -leaf 
pages direct to you from Stancor. Register with 
your distributor to get the Stancor TV Guide. 

STANC OR 
CHICAGO STANDARD TRANSFORMER CORPORATION 
3501 WEST ADDISON STREET CHICAGO 18, ILLINOIS 

CORRESPONDENCE (Continued) 

Quad transmission system. Indeed, the response, out of doors 
and hung in the air, is flat to at least 40 cycles -the only 
known speaker that does not require room reinforcement 
for flat bass. 

"dramatically different impedance -high and capacitive." 
The Quad impedance curve is essentially resistive -actu- 

ally lying between 15 and 30 ohms between 40 and 8,000 
cycles (falling above that frequency). 

"something will have to be done about its directional 
effects." 

If you will read Mr. Briggs' chapters on electrostatic loud- 
speakers (in Loudspeakers, the most recent edition), he 
points out that directionality is the same problem with elec- 
trostatics as with dynamics, no move, no less. The following 
generalizations must apply (no matter what kind the speak- 
er) and may mean that the electrostatic is the answer. 

An electrostatic can be designed with any dispersion angle 
required. Design parameters are infinitely variable. Any 
design is completely predictable, whereas the design of 
dynamic spakers must be a bit more empirical since masses 
and interactions are much less precise. 

More important than the actual dispersion angle (the- 
orists vary on the requirements) is what speaker engineers 
call "acoustic ratio" -the congruence of dispersion angles 
at all frequencies from deep bass to high treble. It can be 
shown, analytically, that only a full -range electrostatic can 
be designed for a "proper" loudspeaker -room relationship. 

Interested parties can read about these matters in Mr. 
Peter Walker's articles on electrostatics in Wireless World, 
1955. IRVING M. FRIED, president 
Lectronics of City Line Center, Inc. 
Philadelphia, Pa. 

Mr. Crowhurst Comments 

Mr. Crowhurst was asked to comment on the above. His 
remarks follow: 

When I wrote the article, I anticipated that some manu- 
facturer might write in and complain that I had not been 
fair. After all, one cannot find good reason to pronounce 
every competitive product better than the rest! But Mr. 
Fried's letter, about the wide -range electrostatic came as 
a surprise. 

He complains of my remark that this is a new field, just 
beginning, yet acknowledges that there has been only the 
QUAD so far. The rest of my remarks, about change in 
proportions, as compared with dynamic, about different im- 
pedance (where he quotes only part of my sentence -the 
rest of it refers to adaptation to integration techniques, for 
which the electrostatic is basically well suited) and about 
tailoring the directional response, only serve to confirm this 
first remark to which he takes exception. 

On placement, I did not recommend placing it against a 
wall. I am well aware that an open- backed unit such as the 
electrostatic is least likely to suffer interference effects if it 
is away from walls. But if Mr. Fried insists on his cus- 
tomers hanging QUADS in the air or leaving them in the 
middle of the room, I don't think he'll sell many. Far more 
people need to place the speaker against a wall. My com- 
ment was that it can be used that way. 

Unfortunately some makers of dynamic units act as if 
wide -range electrostatics are a joke -they'll never work! 
It seems as if Mr. Fried adopts the reverse attitude and 
ignores any comparison with dynamics. Trying to convey 
the impression that his speaker -of whichever type -is the 
only one that works, does not help anyone. Articles like 
mine try to put things in perspective to enable the pur- 
chaser to judge realistically. 

There is no disagreement between Mr. Briggs and myself 
on this subject. In particular, Mr. Briggs conducts thorough 
investigations and makes realistic observations, letting 
"the chips fall where they may." Doubtless Mr. Briggs, 
too, gets accused occasionally of being "unfair. " -Norman 
H. Crowhurst END 
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500 
SEPTEMBER 1960 

WORLD'S PfMiïSr TYRAA/t)>E: 

"IOW 
HsM0T0FEC1 SYsIsucs it Ms Extra Col /NAOENAArfNE 

ANEW 
..."". 

M 
W4 

SERVICE rhR, l w 

D.u¡[SrfA f SII ,. wItIRNI, 

r +i.. 
PáR CatETERTB Of THIS SET 

BEE 'SERVtCER" 16510E 

WASP W. SAMS A CO., SAC. IrdleaspoIls A, twines* 

THIS IS PHOTOFACT SET NO. SOO 
truly a milestone in the history of the Electronic Servicing Industry 

over 20,000,000 PHOTOFACT Sets are now in use the world over 

over 50,000 listings of TV, Radio and allied equipment are covered 

over 23,000 Service Technicians subscribe to every new PHOTOFACT Set 

over 75,000 Service Technicians refer to PHOTOFACT daily 

PLAIN FACTS: PHOTOFACT owes its 

universal acceptance and success to its 

unquestioned ability to help earn more 

money for any Service Technician. The man 

PHOTOFACT- EOU I PPED 

ELECTRONICTECH ICIAN 

Ux0pl[RSIxxU 

YOUR 5[i 8f5í 

JOHNSON RADIO ETV SERVICE 

who owns a PHOTOFACT Service Data 

Library knows his customers' sets best. 

HE EARNS MORE ...HE RATES with the public 

because he's PHOTOFACT -EQUIPPED. 

BE AMONG THE FIRST IN 

YOUR COMMUNITY TO DISPLAY 

THIS POWERFUL SYMBOL 

If you now own a PHOTOFACT Library or plan to own one, you can 
apply for membership in "PEET" -the first industry program to build 
truly effective public acceptance for the Service Technician who qual- 
ifies. Membership helps you win public respect and confidence, builds 
more business for you. Benefits cost you absolutely nothing if you 
qualify. Ask your Sams Distributor for the "PEET" details, or mail 
coupon today. 

FOR VALUABLE INFORMATION 

HOWARD W. SAMS & CO., INC. 
1724 E. 38th St., Indianapolis 6, Ind. 

Send me full details on how I can qualify for mem- 

bership in the "PEET" Program. Include details of 
Easy -Buy Plan and Free File Cabinet offer. 

I'm a Service Technician full -time; part -time 

My distributor is 

Shop Name 

Attn. 

Address 

City 

HOWARD W. SAMS & CO., INC. L. 

OCTOBER, 1960 

Zone State - J 
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SELECT THE BLONDER- TONGUE TV/ FM 

SYSTEM DESIGNED TO BRING IN THE 

BEST RECEPTION IN YOUR AREA 

NEW BLONDER -TONGUE ALL -CHANNEL TV /FM 
AMPLIFIER MODEL HAB 

Provides high gain (23 db ± 1 db) 
on all VHF channels including 
the FM band. Ideal amplifier for 
home systems or pre -amplifier for 
large or small master systems. 
69.50 list. 

NEW BLONDER -TONGUE SINGLE -CHANNEL ANTENNA 
MOUNTED TV AMPLIFIER MODEL CB 

Enclosed in a weather -proof 
housing, this versatile performer 
can be used in the home as a 
pre -amp or booster to increase 
signal strength for a single weak 
channel, or in conjunction with 
other CB amplifiers to make an 
economical and powerful multi- 
channel system. 17 db gain, 
CH. 2 -6; 15 db,CH. 7 -13. 
52.50 list. 

NEW BLONDER -TONGUE B -24 POW -R BOOSTER 

Powerful booster or amplified 
coupler provides sharp, clear 
pictures on 1, 2 or more TV sets 

with only one antenna. 10 db 
gain as 1 -set booster, 5 db 
gain per set as amplified 
2 -set coupler. No -loss 4 -set 
distribution system with B -T 
A -104 4 -set coupler. 24.95 list. 

30 

for medium and 
strong signal areas 

- 75R I 750 

CB (MAST MOUNTED) 
QUANTITY 
AS REQUIRED 

3000 

750 

TF-731B 

NUMBER OF 
TAPOFFS 5 SETS 

DEPENDS ON 

SIGNAL LEVEL AND 
SYSTEM LOSS. 

7552 

For fringe areas where channel (s) 
originate from different locations. 

3000 

3005) ANTENNA 

for medium and 
strong signal areas 

Available at parts distributors. For further information write Dept. RE -10 

BLONDER -TONGUE LABORATORIES, INC. 
9 Ailing St., Newark 2, N. J. 

Export: Morhan Boor Carp., N. Y. 13, N. Y. 

hi -Ii components UHF converters master TV systems. industrial TV cameras FM -AM radios 
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IF YOU LOVE TO CREATE ... BUILD17E,OO`7 KITS 

and 

Mono HI -Fi ... 
the experts say 

your Best Buy 

is EICO 

Stereo Amplifier -Preamplifier HF81t 

Stereo Preamplifier HF85tt FM Tuner HFT9Ott 
AM Tuner HFT94tt 
FM /AM Tuner HFT92tt 

100W Stereo Power Amplifier HF89 
70W Stereo Power Amplifier HF87 
28W Stereo Power Amplifier HFB6 

Stereo Automatic Changer/ 
Player 1007 

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

HFS5 and HFS1 

Stereo Integrated Amplifier AF4tt 

Exclusive advanced systematized engineering 
Latest and finest quality parts 
Exclusive "Beginner- Tested" easy step-by- 
step instructions 
Exclusive TRIPLE quality control 
Exclusive LIFETIME guarantee at nominal cost 

IN STOCK - Compare, then take home any EICO 
equipment - right "off the shelf" - from 1500 
neighborhood EICO dealers throughout the U.S. 
& Canada, most of whom offer budget terms. 
HF81 Stereo Amplifier -Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self- contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass and treble controls for each 
channel. Identical Williamson -type, push -pull 
EL84 power amplifiers. "Excellent " - SATURDAY 
REVIEW. "Outstanding ... extremely versatile." - ELECTRONICS WORLD. Kit $69.95. Wired 
$109.95. Incl. cover. 
HF85 Stereo Preamplifier: Complete master 

- stereo preamplifier -control unit, self -powered. 
Distortion borders on unmeasurable. Level, bass, 

treble controls independent for each channel 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM- multiplex. One 
each auxiliary A & B input in each channel. 
"Extreme flexibility . . . a bargain." - HI -Fl 
REVIEW. Kit $39.95. Wired $64.95. Incl. cover. 
New H789 100 -Watt Stereo Power Amplifier: Dual 
50W highest quality power amplifiers. 200W peak 
power output. Uses superlative ultralinear con- 
nected output transformers for undistorted re- 
sponse across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. I M distortion 
0.5% at 100W; harmonic distortion less than 1% 
from 20- 20,000 cps within 1 db of 100W. Kit 
$99.50. Wired $139.50. 
HF87 70 -Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit -wise to the 
superb HF89, differing only in rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20- 20,000 
cps within 1 db of 70W. Kit $74.95. Wired $114.95. 
HF86 28 -Watt Stereo Power Amp. Flawless repro- 
ductionat modest price. Kit $43.95. Wired $74.95. 

OCTOBER, 1960 

FM Tuner HFT90: Prewired, prealigned, tempera 
ture- compensated "front end" is drift -free. Pre - 
wired exclusive precision eye- tronic'A' traveling 
tuning indicator. Sensitivity: 1.5 uy for 20 db 
quieting; 2.5 uy for 30 db quieting, full limiting 
from 25 uy. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM- multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. "One of the best buys in high fidelity kits." 
- AUDIOCRAFT. Kit $39.95 ". Wired $65.95 *. 
Cover $3.95. "Less cover, F.E.T. incl. 
AM Tuner HFT94: Matches HFT 90. Selects "hi -fi" 
wide (20 -9000 cps @ -3 db) or weak -station 
narrow (20 -5000 cps @ -3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye- tronicf) tuning. "One of the best 
available." -HI -Fl SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 

FM /AM Tuner HFT92 combines renowned EICO 

HFT90 FM Tuner with excellent AM tuning facili- 
ties. Kit $59.95. Wired $94.95. Incl. cover & 

F.E.T. 

AF4 Economy Stereo Integrated Amplifier pro- 
vides clean 4W per channel or 8W total output. 
Kit $38.95. Wired $64.95. Incl. cover & F.E.T. 

HF12 Mono Integrated Amplifier (not illus.): Corn 
plete "front end" facilities & true hi -fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57.95. Incl. cover. 
HFS3 3 -Way Speaker System Semi -Kit complete 
with factory -built 3/4" veneered plywood (4 sides) 
cabinet. Bellows- suspension, full -inch excursion 
12" woofer (22 cps res.) 8" mid -range speaker 
with high internal damping cone for smooth re- 
sponse, 31/2" cone tweeter. 21/4 cu. ft. ducted - 
port enclosure. System Q of 1/2 for smoothest 
frequency & best transient response. 32- 14,000 
cps clean, useful response. 16 ohms impedance. 
HWD: 261/2" x 137/8" x 145/8 ". Unfinished birch. 
Kit $72.50. Wired $84.50. Walnut or mahogany. 
Kit $87.50. Wired $99.50. 
HFS5 2 -Way Speaker System Semi -Kit complete 
with factory -built 3/4" veneered plywood (4 sides) 
cabinet. Bellows- suspension, 5 /e" excursion, 8" 
woofer (45 cps. res.), & 31/2" cone tweeter. 11/4" 
cu. ft. ducted -port enclosure. System Q of 1/2 for 
smoothest freq. & best transient resp. 45- 14.000 
cps clean, useful resp. 16 ohms. 

INSTITUTE OF 

HIGH FIDELITY 
MANUFACTURERS 

INC 

HWD: 24" x 121/2" x 101/2 ". Unfinished birch. Kit 
$47.50. Wired $56.50. Walnut or mahogany. Kit 
$59.50. Wired $69.50. 
HFS1 Bookshelf Speaker System complete with 
factory -built cabinet. Jensen 8" woofer, match- 
ing Jensen compression- driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70- 12.000 cps range. 8 ohms. HWD: 23" 
x 11" x 9 ". Kit $39.95. Wired $47.95 

HFS2 Omni -Directional Speaker System (not illus.) 
HWD: 36" x 151/4" x 111/2 ". "Fine for stereo" - 
MODERN HI -Fl. Completely factory -built. Mahog- 
any or walnut $139.95. Blond $144.95. 
New Stereo /Mono Automatic Changer /Player: lam - 
proof 4- speed, all record sizes, automatic changer 
and auto /manual player. New extremely smooth, 
low distortion moisture -proof crystal cartridge 
designed integrally with tonearm to eliminate 
mid -range resonances. Constant 41/2 grams stylus 
force is optimum to prevent groove flutter dis- 
tortion. No hum, turntable attractions, acoustic 
feedback, center -hole enlargement. Only 103/4" x 

13". 10075: 0.7 mil, 3 mil sapphire, $49.75. 
Incl. F.E.T. and "Magnadaptor." 

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

EICO, 33-00 N. Blvd., L.:.C. 1, N. Y. c -10 

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

Name 

Address 

City ... Zone State 

Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, 

Mon.-Fri.. 7:15.8 PM. 

© 1960 by EICO, 33 -00 N. Blvd., L. I. C. 1, N.Y. 
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PEAK -TO -PEAK 
VTVIN #232 & UNI -PROBE 
KIT $29.95 WIRED $49.95 

= - 
_ =v`-r= _ 
_ -= = _ = M.O_ 

4.4 11 

SIGNED 
AS YOU WOULD DESIGN IF YOU 
WERE AN ELECTRONICS ENGINEER... 
Praised by the experts as Best Buys... 

A By far the best professional VTVM value 
in electronics; nobody but EICO brings 

you such outstanding instrument perform- 
ance for so low a price! Calibration without 
removing from cabinet. Measure directly p -p 
voltage of complex & sine waves: 0.4, 14, 
42, 140, 420, 1400, 4200. DC /RMS sine 
volts: 0 -1.5. 5. 15. 50. 150, 500, 1500 (up 
to 30,000 volts with HVP probe, & 250 mc 
with PRF probe). Ohms: 0.2 ohms to 1000 
megs. 41" meter, can't -burn -out circuit. 7 
non -skip ranges on every function. Zero 
center.Features EICO's exclusive UNI- PROBE: 
your terrific time -saver. performs all func- 
tions: a half turn of probe -tip selects DC 
or AC -Ohms! 

© An engineering achievement unmatched 
in the industry! EICO- designed for labo- 

ratory precision and EICO- priced for lowest 
cost. Features DC amplifiers. Flat from DC to 
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv' 
in.; input Z 3 megs: direct -coupled & push - 
pull throughout. 4 -step frequency- compen- 
sated attenuator up to 1000:1. Sweep: per- 
fectly linear 10 cps - 100 kc (ext. cap. for 
range to 1 cps). Pre -set TV V & H positions. 
Auto sync limiter & amplifier Direct or C 
coupling: balanced or unbalanced inputs; 
edge -lit engraved lucite screen with dimmer 
control. 

C More features and versatility, more 
range and accuracy than in generators 

costing three to four times as much. 150 kc 
to 435 mc with ONE generator in 6 fun- 
damental bands and 1 harmonic band! 
±1.5% frequency accuracy. Colpitts RF 
oscillator directly plate -modulated by K- 
follower for improved modulation. Variable 

! 

COLOR & MONOCHROME 
DC TO 5 MC LAB & TV 
5 OSCILLOSCOPE *460 
KIT $79.95 WIRED $129.50 

Also available: 
5" Push -Pull 
Oscilloscope #425 
Kit $44.95 Wired $79.95 

(I1 
tr® 

TV -FM SWEEP GENERATOR 
& MARKER =368 
KIT $69.95 WIRED $119.95 

zl 
it 4! 

All Transistor 
Portable RA -6 
Kit $29.95 
Wired $49.95 
less battery 
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RF SIGNAL 
GENERATOR #324 
KIT $26.95 WIRED $39.95 

Turn Page For More EICO Values 
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Most FICO distributors 
offer budget terms. 

V -O -M #565 
Kit $24.95 
Wired $29.95 
V -0 -M #536 
Kit $12.90 
Wired $14.90 

Power & Bias 
Supply for 
Transistorized 
Eqpt. #1020 
Kit $19.95 
Wired $27.95 

IY i 4e 

R -C Bridge & R -C -L 
Comparator #950B 
Kit $19.95 
Wired $29.95 

depth of internal modulation 0.50% by 400 
cps Colpitts oscillator. Variable gain external 
modulation amplifier: only 3 volts needed for 
30% mod. Turret -mounted. slug -tuned coils 
for max. accuracy. Fine & Coarse (3 -stepl RF 
attenuators. RF output 100,000 uv, AF output 
to 10 v. 

Provides more ranges, greater ease and 
accuracy, and better performance than 

any competitive unit. Entirely electronic 
sweep circuit with accurately- biased incre- 
ductor for excellent linearity. Extremely flat 
RF output. Exceptional tuning accuracy. Hum 
& leakage eliminated. 5 fundamental sweep 
ranges: 3-216 mc. Variable marker range: 
2-75 mc in 3 fund. bands, 60-225 mc on har- 
monic band. 4.5 mc crystal marker osc., 
crystal supplied. Ext. marker provision. At- 
tenuators: Marker Size, RF Fine, RF Coarse 
(4 -step decade). Narrow range phasing con- 
trol for accurate alignment. 

© Speedy, simple operation, unexcelled 
sensitivity and accuracy; superb elec- 

trical and mechanical design. Tests all 
receiving tubes (picture tubes with adapter), 
n -p -n and p -n -p transistors. Composite indi- 
cation of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 
3 ranges of continuously variable grid volt- 
age (with 5% accurate pot.). Sensitive 200 

3 ua meter. 10 six -position lever switches: 
freepoint connection of each tube pin. 10 2 
push -buttons: rapid insert of any tube ele- 
ment in leakage test circuit. Direct reading -- 
of inter -element leakage in ohms. New gear - of 
driven rollchart. CRA Adapter $4.50. 

0 e 

DYNAMIC CONDUCTANCE 
- TUBE & TRANSISTOR 

TESTER .666 
KIT $69 95 WIRED $109.95 
Complete with steel cover and handle 

~7 

De Luxe 
Multi -Signal 
Tracer #147 
Kit $24.95 
Wired $39.95 

Tube Tester #625 
Kit $34.95 
Wired $49.95 
Pis Tube Test 
Adapter $4.50 

6 & 12V Battery 
Eliminator 
& Charger #1050 
Kit $29.95 
Wired $38.95 
#1060 Kit $38.95 
Wired $47.95 

EICO 33 -00 Northern Blvd., L. I. C. 1, N.Y. C. in 

Show me HOW TO SAVE 50% on Test Instruments 
Hi -Fi Ham Gear. Send free Stereo Hi -Fi 

Guide. Send me FREE Catalog, name of neighborhood 
dealer. Send free Short Course for Novice License. 

Name. 

Address 
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Radio -Electronics 
Hugo Gernsback. Editor 

INSTRUCTIVE ELECTRONIC DEVICES 

... There Is a Big Market for Educational Devices Today . . . 

IN an age when our survival as a nation depends upon the 
electronic progress of our next generation, the thoughtful 
observer is being continually shocked to note how little 
is being done today to strike a responsive spark in our 

youngsters and to awaken them to present -day electronic 
scientific wonders. 

Make no mistake, electronic engineers don't fall from the 
sky ready made. In some way they all are indoctrinated at 
a very early age, usually before they are 6. Some magnetic 
or electric toy usually catches the, child's fancy, lighting the 
flame of scientific knowledge. Thereafter the youngster 
slowly progresses to more interesting devices, learning and 
absorbing the mysteries of the various branches of physics, 
few of which he ever forgets as he grows up. 

The despair of the average father nowadays is how little 
is offered on the market to start off a youngster on the 
road to electronic adventures. Outside of a few interesting 
magnetic toys in our stores, there is a vast vacuum when 
it comes to simple, low- priced, electric instructive devices. 

At the turn of the century, the present writer was respon- 
sible for bringing to a previously nonexisting market dozens 
of simple, low- priced items, all of which found ready 
acceptance. Many were imported from Europe; others were 
made by his pioneering firm, the Electro Importing Co. 
(E. I. Co.) ; still others were manufactured at his behest 
by enterprising farseeing manufacturers. 

Let us name only a few: telephone receivers (50r) ; 

sturdy electric motors (from 600 up) ; household medical 
coils (weak electric induction shocking machine) (90r ) ; 

electric whistle ($1) ; electric luminous scarf pins (to 
operate from pocket battery) (450) ; 6 -volt dynamo ($3.80) ; 

spark coils, giving a 1/4 -inch spark ($2.20) ; dozens of types 
of fascinating colorful Geissler tubes to work from spark 
coils (from 38r up) ; static -electric machine (3 -inch spark) 
($3.50) ; 4 -inch X -Ray tubes* ($4.30) that worked well with 
a fluoroscope ($3.75) ; Fun With Electricity set (static) 
(500) ; microvolt meter (compass with coil winding) 
mounted with binding posts (500) ; rheostats (500) -just 
a few items from a long list. 

Where can you buy such devices today? Particularly edu- 
cational devices that a young boy can operate himself before 
he can read -the critical age. 

More important, some of the few items that can be bought 
in stores today are all too often shoddy and a goodly per- 
centage do not work. 

Item: For two of our grandsons, below age 6, we bought 
a set of hand telephones (intercommunicating). Made of 
red plastic, the set looked attractive. It had, however, no 
binding posts or any device for clamping the connecting 
wires. Each handset instead had two metal strips with a 
tiny hole into which you stuck the wires- impossible to 
obtain a good contact. Upon testing the phones, they were 
found to be inoperative -dead. Since it was electromagnetic, 
no batteries were required to work the set, but there was an 
open circuit, so we returned the outfit. What about the 
complete frustration to the children? The less said the 
better. A week later, a new set arrived -also dead! Then 
the factory in New Jersey closed for vacation. Finally, a 
month later, an operable outfit arrived, but the functioning 
was so poor that the voices came through in whispers. Yet 
the shoddy set's cost was close to $8! 

It has been our experience over the past 15 years that a 
large percentage of present -day instructive electronic 
devices sold in toy stores are so skimpy, so poorly engineered 
that it is a wonder they work at all. Mass -produced, they 

*In 1907, it wasn't known that they were dangerous. 
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are often not properly tested or, if they are, they fall apart 
during shipping. 

This usually is not the case with most of the similar 
European devices, which are much better made and far 
sturdier, a necessity for inquisitive and impatient little 
fingers. 

In a number of cases, after ransacking toy stores to no 
purpose, we had to design and make a number of devices 
ourselves for the youngsters. One-a combination electric 
set mounted on a block of wood 81/4 x 51/2 inches -included: 
a sturdy standard buzzer, a small neon bulb, several colored 
flashlight bulbs, a few pushbuttons, two metal handles and 
several binding posts. The buzzer had its vibrator "blocked" 
in such a way that it became a high -frequency type. Its 
self- inductance built up sufficient voltage to light a neon 
bulb that normally required at least 40 volts, although we 
used only a 3 -volt battery. The buzzer also had sufficient 
electric "kick" to operate as a miniature shocking coil when 
the metallic handles were connected to it. Everything worked 
by means of pushbuttons, all wiring being concealed under 
the base. 

We constructed a number of other projects -all simple 
for youngsters to operate. One with a few electromagnets, 
springs and half -inch steel balls proved very successful. 
These examples are mentioned only to give some idea of the 
hundreds of devices that can be evolved with a bit of 
ingenuity and planning nor is a large capital investment nec- 
essary. 

When mass -produced, with correct engineering and good 
workmanship, such devices can satisfy a huge market. The 
sales prices can be kept surprisingly low, even today. 
Plastics in countless shapes, electro- and permanent magnets, 
when produced in large quantities are still not expensive 
per unit, due to recent advances in mass production and 
automated machinery. Hence there is no reason why many 
instructive electronic devices should be out of reach of any 
youngster, even the ones in the most modest circumstances. 

Parents, too, should learn that it is not always the most 
elaborate or costly outfit that makes the greatest hit with a 
given child. Often the very complexity proves frustrating 
because it's over his head -he's too young for it and cannot 
read and digest the technical instructions. 

For example, such an outfit costing over $20 was given 
a 6- year -old boy. He turned away from it dejectedly after 
a few useless attempts to make some of the pieces work. 
He then played for hours with a device costing less than $2, 
which we assembled for his birthday: a small toy electric 
motor mounted vertically on a board. On top of the rotating 
shaft, you could place a number of specially colored disks, 
which were constantly changed into surprising color com- 
binations if you interleaved them with other disks. 

Another variety of devices, which are also mostly in- 
expensive and comparatively easy to make, can be created 
for older youngsters. They are electronic games and puzzles. 
Practically none of these are on the market. Yet none of 
them need to contain expensive parts -they use neither 
vacuum tubes nor transistors. Many of these devices are 
begging to be launched on the market by enterprising 
manufacturers looking for a steady, lucrative market.t 

We were happy to learn that for youngsters, age 8-14, 
one of our great electronic kit manufacturers is launching 
a new line this fall in the country's toy stares. The list 
includes broadcast wireless mikes, experimental board, 
transistor kits and others. -H.G. 

tFor further information on this subject, see Electronic Puzzles and 
Games (Gernsback Library). 
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By NORMAN H. CROWHURST 

ANY readers asked, 
"How can we design atwin in- 
coupled amplifier around the 
output tubes we like using ?" 

This article answers that question by 
showing a high -power twin -coupled cir- 
cuit you can build and how to design 
one to suit your own tubes, ideas or 
requirements. . 

The original twin -coupled -circuit was 
designed to give high fidelity at low 
cost.* It used EL84's in its output, and 
inexpensive output transformers wound 
in the simplest possible manner to get 
adequate performance. This, unfortu- 
nately, resulted in unequal resistance 
for the primary halves. While the in- 
equality is not important in the plate 
screen- coupled transformer, it does re- 
sult in slightly different bias on each of 

*"High Fidelity at Low Cost With Twin - 
Coupled Amplifier," November, 1957. "Updating 
the R -E Twin -Coupled Amplifier," June, 1960. 

FEEDBAC 

BOOTSTRAP 7 
5+ 

BOTSTRAP 
Bt 

FEEDBACK 

Fig. 1 -A variation that equalize cath- 
ode circuit resistance in the output 

tubes. 

Design a twin - coupled amplifier for tubes you 
like to use or build this 35 -watt unit using EL34's 

V3 3 

T2 

BRN , 

RED,°o 

BLU 

B+2 

Fig. 2 -Basic circuit of a more powerful twin -coupled amplifier. 

the output tubes -because of the differ- 
ent dc drop across the cathode -con- 
nected primary. 

Some readers have rectified this 
difference and increased output 1 or 2 
watts, by inserting a 30 -ohm equalizing 
resistance in series with the half pri- 
mary that measures only 70 ohms, to 
make its total resistance equal to the 
other half (Fig. 1) . 

To design your own circuit, use the 
same configuraticn as the original, or 
the variation shown in Fig. 2. As far 
as possible, the same component num- 
bering is used on both to avoid confu- 
sion. But don't look for R9 or R10 in 
Fig. 2, because they aren't there. Which- 
ever circuit you use, keep the arrange- 
ment and wiring of V2, V3, V4, R15, 
R16, C4, C5, R17, R18, C6 and C7 
physically compact. They carry high 
audio voltages that should be kept away 
from the input circuits. 

To go about the design, first decide 
what output tubes (V3, V4) you want 
to use and the operating conditions. 

If you want to go to more than 20 watts, 
you should use the larger transformer 
-Chicago Standard A -8098. It has 
balanced primary halves, more handling 
capacity and better mixing for high - 
frequency response. Its primary imped- 
ance is 2,000 ohms center- tapped, 
intended for use with tubes having a 
normal plate -to -plate load requirement 
of 4,000 ohms. 

With slight variations, almost any 
output tubes can be used, with the 
suitable output transformer. To show 
how to figure circuit values, we will 
take EL34's as an example. The Mul- 
lard tube manual lists a condition 
using 375 volts B -plus with cathode 
bias, to give 35 watts output. The plate - 
to -plate load is given as 3,500 ohms for 
this condition. With a 4,000 -ohm plate - 
to -plate load (using two A -8098 output 
transformers), these tubes should give 
better than 30 watts, assuming we get 
the same voltage swing with the higher 
load value. 

To deduce the available output volt- 
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Fig. 3- Construction showing operation of a 12AU7 as a driver. Fig. 4- 1213117 -A gives plenty of swing 
Swing does not have sufficient margin. as a driver. 

age swing in the plate circuit, from 
which we work out all the other swings, 
use the condition indicated in the Mul- 
lard tube manual tables: 35 watts out- 
put with a 3,500 -ohm plate -to -plate 
load. This works out to 350 volts rms, 
using the formula V = V WR. We are 
interested in swing. Peak voltage will 
be 500, and peak -to -peak, which is 
swing, will be 1,000. Of this, 500 volts 
will appear across each primary, and 
250 volts across each half primary. 

Don't forget, while we figure out 
operation in terms of swing or peak - 
to -peak, a meter measures rms (on a 
sine -wave test signal). So when you 
check operation, divide the swing value 
by 2.83 to get the reading you should 
expect on an audio voltmeter. 

To get the output swing we have just 
figured, the tube manual says the grids 
need an input of 40 volts rms, grid to 
grid. This will be 20 volts rms per grid, 
or 56 volts swing per grid. But this 
56 -volt swing is required from grid to 
cathode, and the cathode swings 250 
volts because of the output voltage. 
So each driver stage has to deliver 
250 + 56 = 306 volts swing to its out- 
put tube grid. 
The driver stage 

Now we look for a driver stage. First 
let's try a 12AU7. The only way is by 
drawing the load line on the curves. 
First we put in the maximum voltage 
and dissipation (Fig. 3). 

If we use 10,000 -ohm resistors in 
the plates (R15 and R16) and about 
12 volts bias, the operating point is 
about 290 volts, 8.5 ma (from the 375 - 
volt supply). For a 56 -volt swing, 
measured grid to cathode of the output 
stage, the grid swings 306 volts. So 
this 10,000 -ohm resistor has only 56 
volts (audio) across it, although the 
plate is delivering 306 volts audio. Thi 
means the effective value of the 10,000 - 
ohm resistor for plate coupling, in the 

306 
dynamic sense, is multiplied by 50 or 

OCTOBER, 1960 

about 5.5, which makes it look like 
55,000 ohms. 

The grid resistors (R17, R18), which 
should not be higher than 470,000 ohms 
to satisfy operating requirements of 
the output tubes, do not get multiplied 
in this way because they have to be 
returned to ground. So the effective ac 
plate load is 55,000 ohms in parallel 
with 470,000 ohms, or about 49,000 
ohms. 

Laying a 49,000 -ohm load line 
through the operating point. and esti- 
mating a 24 -volt swing (twice the bias 
voltage), plate swing is from 100 to 
440, or 340 volts. To use this dynamic 
operating point, one tube passes 12 ma 
(at 100 volts) while the other passes 
5 ma (at 440 volts). The total current 
is 17 ma on dynamic swing, or 18 ma 
in quiescent condition, and we require 
12 volts bias. So the cathode resistor 
(unbypassed) must be 680 ohms. 

This is just enough, but it allows too 
little margin for comfort. To be sure 
of getting enough swing, let's try a 
12BH7 -A (Fig. 4). Again using a 
10,000 -ohm plate resistor (R15, R16), 
this time with 15 volts dynamic bias, 
we get an operating point of 300 volts, 
7.5 ma, which is within the rating of 
the tube. 

With the same 49,000 -ohm dynamic 
plate load, the swing is now from 55 
volts, 12.5 ma to 495 volts, 3.5 ma. The 
voltage swing is much more adequate: 
495 - 55 = 440 volts. The cathode 
resistor (R11) needs to give 15 volts 
bias with a total current of 12.5 + 
3.5 = 16 ma. Probably 1,000 ohms is 
close enough, in view of the reserve. 

This will give close to the same quies- 
cent operating point, because each tube 
passes 7.5 ma with 15 volts bias. 

For the EL34 bias, the Mullard tube 
manual lists 260 ohms per tube. Each 
half primary of the A -8098 trans- 
former measures 55 ohms, so an addi- 
tional 205 ohms per tube is needed. 
For two tubes, this value is halved. A 
100 -ohm resistor (R19) is close enough. 
Total maximum signal plate and screen 
current is 227 ma (2 x 94 + 2 X 

19.5), which will give a 22.7 -volt drop 
and dissipate 22.7 x 0.227 = 5.15 watts. 
A 10 -watt resistor should be used. 

The driver plate resistors (R15 and 
R16) drop 75 volts with 7.5 ma, a 
dissipation of a little more than 1 
watt, so at least 1 -watt resistors should 
be used here. A 1 -watt resistor is 
plenty for the driver bias (R11) and 
other resistors in these stages. 
Phase splitter and voltage amplifier 

The driver stage will need 30 volts 
swing on each grid (twice the bias 
voltage). This a 12AX7 will do easily 
with either circuit (Fig. 5). Using the 
arrangement of Fig. 2, with 100,000 
ohms in both cathode and plate of the 
phase -splitter section (R4, R5), the 
load line is 200,000 ohms. Supplying 
300 volts B -plus to this point, the min- 
imum tube drop is about 60 volts. With 
the dynamic load line, due to paralleling 
the following -stage grid resistors (R7, 
R13), the minimum tube drop is some- 
what greater, so allow 75 volts. This 
will be the minimum bottom swing 
from the operating point, with 15 volts 
in each load, plate and cathode. So the 
tube operating voltage should be 105. 

PRINTED CIRCUIT AVAILABLE 
RADIO -ELECTRONICS is pleased to announce that the printed- circuit board used 

in the Twin -Coupled Amplifier can be purchased by the constructor. By special ar- 

rangement, you can get a Twin -Coupled Amplifier circuit board for $2, postpaid, 

from RADIO- ELECTRONICS, 154 W. 14 St., New York II, N.Y., or Electro- Technik 

Co., 19456 Meyers Rd., Detroit 35, Mich. Both sides of the board you will receive 

are shown in Fig. 9 of this article. In future issues, printed- circuit boards for other 

construction projects will also be made available. 
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I2AX7 
OR 

ECC83 
EACH SECTION 

EF86 
Vq2=I40V 

Vq3=0V 

100 200 300 
PLATE VOLTS 

400 500 

Fig. 5- Finding values for circuit in Fig. 2 using a 12AX7 or 
ECC83 voltage amplifier and phase inverter. 

Make it 110 volts to give a slight 
margin. This leaves a 190 -volt drop to 
the dc load resistor, 95 volts in the 
cathode and 95 in the plate. 

Now the other half of the tube has 
to provide a direct- coupled grid volt- 
age of 95 positive ( strictly this should 
be less the bias of the second stage, 
which would make it 94.3 volts). Using 
a 220,000 -ohm plate resistor (R3), this 
needs a bias of 0.6 volt with 0.9 -ma 
plate current. So the input stage bias 
resistor (R2) must be about 680 ohms. 
This is also the bottom leg of the feed- 
back network. 

The phase splitter and voltage ampli- 
fier operate from a 300 -volt source 
(B-I- 1) so a series resistor is needed 
to reduce the available voltage (B+ 2) 
to this level. A 39,000 -ohm % -watt 
resistor passing 1.85 ma will develop 
the required 75 -volt drop. 

The stage has a gain of about 70, so 
the 30 -volt output swing needed for 
the phase- inverter input (the phase - 
inverter gain is very nearly unity from 
input to each output) is obtained with 
about 0.43 volt input. If we use 14 db 
of feedback, the input has to be about 

INPUT 
TRANS 

2.5 OR 3:1 

INPUT 

36 

EF86 /6267(2) 

400N 

OK 
I I I 

200 300 375 400 
PLATE VOLTS 

-3.5 
-4 
-4.5 

Fig. 7- Characteristics of an EF86 showing operation as 
a bootstrapped driver with a gain of about 500. 

5 times this, or 2.15 volts swing, which 
is 0.76 volt rms. To get this feedback, 
the voltage across R2 has to be about 
4 x 0.43, or 1.72 volts swing. The swing 
on V4's cathode, from which this is 
derived, is 250 volts. So resistor R8 

must be 680 X i 72 - 100,000. 

Coupling capacitor values follow the 
original circuit. Also R12, R14 and R13 
(with R7 made the same -270,000 
ohms). If a 400 -0-400 -volt power trans- 
former is used, total current is 227 ma 
for output tubes, 15 ma for the driver 
stage and almost 2 ma for the input 
stages: a total of 244 ma. A 5U4 with 
capacitor input filter will take care of 
power requirements. Using a 10 -µf in- 
put capacitor, the output voltage is 
about 470. So the smoothing resistor 
must drop about 95 volts at 244 ma, 
requiring 370 ohms at 23 watts. A 350 - 
ohm 25 -watt resistor will serve. C8 
must be rated at 500 volts. 

Those are the calculations. But after 
building the amplifier, check the operat- 
ing voltages, both quiescent and with 
power. The plate voltage of the 12BH7 
should be 300 (assuming the B- supply 

EL34/6CA7(2) 

R15 V3 
100K 

R4 
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8 

C2 .05 

R6 RI7 
120K 70K 

3 
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R8 

R5 100K 

82 K 
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R9 
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V4 
r,C7 
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T2 

ends of R15 and R16 get 375 volts). 
The cathode and plate of the second 
half of the 12AX7 should be 95 and 
205 volts, respectively (again assuming 
the supply point is 300 volts). If not, 
the bias resistors (R11 or R2) need 
changing to get the voltages right. 
Don't forget, if you change R2, R8 
needs changing in the same ratio to 
maintain correct feedback. 

Network Cl -R6, from V -la's cathode 
to ground, levels off the response to 
around 20 kc when working into an 
open circuit or a resistive load. If the 
speaker system includes an electro- 
static tweeter, this R -C network pro- 
duces a 6- to 8 -db boost at around 20 
kc. This boost can be minimized by 
eliminating Cl and R6 when using an 
electrostatic tweeter. 

If you use the original first -stage 
circuit (See RADIO -ELECTRONICS, June, 
1960, for full schematic, or November, 
1957, for original article), adjust R9 
and R10 with signal passing and feed- 
back connected, until signal voltage on 
both driver grids is equal. This is more 
easily done experimentally than by 
calculation. 

Transformer input 
Another variation requested was a 

surprise to me-a circuit to use trans- 
former input. To do this effectively, 
much more gain is needed from the 
driver stage, so two stages (drive and 
output) are sufficient. This is done by 
using a pentode driver and taking the 

16n bootstrap feedback a little further, to 
Bn include the output stage grid resistors. 
4n Fig. 6 shows the circuit. 

The output stage is the same as the 
one we have just worked through and 
requires a 306 -volt swing per grid, of 
which 250 volts appears at the cathode. 
The driver uses two pentodes, which can 
be EF86's. Using a 100,000 -ohm plate 
resistor (R15, R16), coupled to a 470; 
000 -ohm following grid resistor (R17, 
R18), and 3.3 volts bias, the gain is 
approximately 500 (using a dynamic 

YB +t375V IN EXAMPLE 
CALCULATED) 

Fig. 6- Circuit using bootstrapped pentodes for drivers. 
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Fig. 8- Schematic of the complete 35 -watt twin -coupled. 

B -plus voltage is adjusted by varying R21's slider. 

load line of 5.5 x 80,000, or 440,000 
ohms (Fig. 7). 

This means the grid input swing for 
306 the EF86's must be about 
500 - 0.6 

volt. Inserting 2.4 volts (4 X 0.6) in 
the return of the input transformer's 
grid windings gives 14 -db feedback. 
The input swing per grid winding must 
be 3 volts, or about 1.06 volts rms. 
One of the stock line /plate to push - 
pull grid transformers, with a stepup 
ratio of 2.5 or 3 overall, will pertl}it 
driving this amplifier from a cathode 
follower output delivering 1 volt rms. 

The feedback resistors can be 1,000 
ohms (Rl, R2) and 100,000 ohms (R4, 

P 

R5), to provide the 100 -to -1 reduction 
from 250 volts to 2.4 (approximate). 
The only remaining details are the 
bias and screen voltage arrangements 
and the output -stage grid decoupling, 
to permit bootstrapping the grid resis- 
tors. 

The EF86's need 3.3 volts bias with 
a total plate current of 2 ma, plus 
about one -sixth of this as screen cur- 
rent. A 1,500 -ohm resistor should be 
right for this. Screen voltage must be 
140, to use the operating point the 
curves were based on. Estimating screen 
current (two tubes) as 0.3 ma (one - 
sixth plate current) and swamping it 
five times with the potentiometer feed, 
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RI -pot, 100,000 ohms, audio taper 
R2-680 ohms 
R3- 220,000 ohms 
R4, 5, 8- 100,000 ohms, 5% 
R6 -2,700 ohms 
R7, 13- 270,000 ohms 
R9, I0-not used see text 
RI I -1,000 ohms 
R12, 14- 47,000 ohms 
R15, 16- 10,000 ohms, 2 watts 
RI7, 18- 470,000 ohms 
R19 -ICI ohms, 10 watts 
R20 -300 ohms, 20 watts 
R21 -75 ohms 10 watts, adjustable 
R22- 39,000 ohms 
All resistors 1/2-watt 10% unless noted 
CI -.001 µf, 600 volts, paper tubular 
C2, 3-0.5 sf, 200 volts, paper tubular 
C4, 5-.05 µf, 600 volts, paper tubular 
C6, 7-0.5 µf, 600 volts, paper tubular 
C8-30, 10 µf, electrolytic, 500 volts minimum 
C9 -40, 40 µf, electrolytic, 500 volts minimum 
F -fuse, 3 amps 
J -phono jack 
SOCI- connector, female, 6 prongs, cable type 
SOC2- connector, female, 6 prongs, chassis type 
PI- connector, male, 6 prongs, chassis type 
P2- connector, male, 6 prongs, cable type 
S-spst 
TI, 2- output transformers: see text 
T3 -power transformer: primary 117 volts; 

secondaries 800 volts, ct, 250 ma; 5 volts, 4 amp; 
6.3 volts, 5 amp (Stancor PC8413 or equivalent) 

VI -12AX7 or ECC83 
V2- I2BH7 -A 
V3, 4- EL34 /6CA7 
V5-5U4 -GTB 
Chassis -see text 
Sockets, (2) 9 -pin shielded top- mounting type for 

printed circuits 
Sockets, (2) top -mounting octal type for 

printed circuits 
Fuse extractor post 
Barrier strip, 4 terminals 
Tie strips (3), lug -type; 3 terminals 
Grommets, miscellaneous hardware 

the top part (R6) has to drop 375 - 
140 = 235 volts with 1.8 ma, requiring 
a resistance of 130,000 ohms. The 
bottom part (R7) needs to drop 140 
volts with 1.5 ma, requiring 93,000 
ohms. Preferred values of 120,000 and 
either 91,000 or 82,000 ohms should 
serve. 

A large capacitor (C1) is needed to 
decouple the screen because of the high 
stage gain, which means the screen will 
be susceptible to the amplification of 
any hum voltage fed to it. Try a 100 -µf 
150 -volt electrolytic. 

The output -stage grid decoupling re- 
quires full cathode swing voltage to 
be coupled to the bottom end of the 
grid resistors. There is a dc voltage 
across the capacitors used for this ( C4, 
C5) equal to the bias of the output stage 
(22.7 volts) . So a 50 -volt electrolytic 
can be used, say 100 µf. The resistors 

Fig. 9 -Top and bottom views of the printed- circuit board. Drawing and photo are almost exactly half size. Board used 
measures 71 /e x 51/ inches. If you make your own, add about 1/ inch along each side to simplify mounting. Drill an 

additional mounting hole in the center of each long side to reduce flexing. 
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(R8, R9) absorb a small portion of the 
output power (as do feedback resistors 
R4 and R5, which at each cathode 
"see" a 1,000 -ohm load resistance (one - 
fourth the total plate to plate). Making 
them 100,000 ohms means that only 
1% of the proportion of power coupled 
by the cathodes will be fed to these 
resistors. The total grid- circuit resist- 
ance is now about 600,000 ohms (470; 
000 + 100,000). 

In setting this circuit up, as with 
the others, check all dc voltages and 
then see that the signal voltages are 
also what they should be. 

A practical circuit 
Following the design procedures out- 

lined in this article, the staff of RADIO - 
ELECTRONICS developed the 35 -watt 
twin -coupled amplifier shown in Fig. 8 

must be oriented carefully before mount- D 
ing. Mount sockets for V3 and V4 so D 
the arrows on the mounting fall be- D 
tween pins 1 and 8. Mount V1 and V2 D 
sockets so the arrows point to the space D between pins 1 and 9. The arrows on the 
V1 and V2 mounting locations point to D 
extra holes used for ground leads for D 
the tube shields. D 

The prototype audio section of the D 
amplifier was built on a 7 x 11 x 2 -inch 
chassis. But, since B -plus voltage ap- 0 

D 

pears on some points on the top of the D printed- circuit board, we recommend D 
that you build this section on an ampli- D 
fier foundation kit (a chassis with a D 
matching ventilated cover) such as the D 
Bud CA -1751 or ICA 3966. D 

The power supply, connected to the D 
E audio chassis through a five -wire cable, 

fits nicely on a 5 x 7 x 2 -inch chassis. D 
D 
D 

Top of the twin -coupled amplifier. Printed -circuit board makes all 
parts readily accessible. 

and the photographs. The amplifier was 
constructed as a two -chassis unit with 
printed- circuit wiring in the audio sec- 
tion. 

The sockets for V1, V2, V3 and V4 

HOW LIVE 

IS YOUR 

NICKEL- 

CADMIUM 

BATTERY? 

D By NATHANIEL RHITA 
D 
D THE voltage of a mercury or nickel - 
D I cadmium cell remains nearly constant 

I throughout its life span; then the cell 

D goes dead suddenly. At normal dis- 
D charge rates, for example, NiCd cell 
D voltage varies as follows: 

El 
D 
D 
D 
CI 

D 
D 
D 
D 
D 
D 
D 

discharge voltage 
10% 1.28 
40% 1.24 
70% 1.19 
95% 1.15 

Thereafter, the voltage drops sharply. 
The small voltage variations during 
its useful life are not easy to measure 
on a 3- or even a 1.5 -volt scale. 

A better method is shown in the 
diagram. The NiCd cell under test is 

D connected in series (opposing) with a 
D mercury cell. The latter voltage is about 

1.35. Thus the voltage difference be- 
tween cells will vary between approx- 
imately zero and 0.2 volt. 

Sensitive do meters generally meas- 
ure about 0.2 volt without multipliers. 

D 
Input filter resistor R21 has its adjust- 13 

able slider connected to the positive D 
end of C8 -a. The slider is adjusted foi D 
375 volts at the B -plus ends of R15 and D 
R16 (blue and brown leads of T2). END D 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D Under- chassis view of the 35 -watt twin- coupled amplifier. 
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1 

r--AAA.--- 
+ 

Ni -Cd 
UNDER 

1.35V 
TEST 

(MERCURY) 

0-.2V 

For example, a 100 -pa meter may have 
an internal resistance of 2,000 ohms, 
and thus measure 0.2 volt. My own 
meter is a 40 -pa instrument with resist- 
ance of 5,000 ohms. When connected as 
shown, such a meter measures the 
voltage between the 1.35 volts of the 
mercury cell and 1.14 volts from the 
NiCd cell. To simulate actual condi- 
tions, add a load (R) across the meas- 
ured battery. Select R to have about 
the same current drain as the equipment 
on which the cell is used. 

This method can indicate whether a 
cell is fully charged, half- charged or 
exhausted so it can be put back on 
charge. It may prevent the embarrass- 
ment of trying to operate from a cell 
that has little life left. END 
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The finished unit. A clamp stand is at- 
tached to the reflector so the remote unit 

can be mounted almost anywhere. 

By FRANKLIN T. MERKLER 

EACH year thousands of flash bulbs 
are fired to produce thous -nds of 
flat portraits to paste into the 
family album. The villain is the 

flash bulb anchored to the top, side or 
bottom of the camera. It is needed to 
provide enough light for a proper expo- 
sure, but the direction and quality of 
this light never varies -it is always 
head -on. 

Twenty years ago, I went through 
this critical phase of picture taking 
and soon tired of the flat prints, the 
glassy -eyed look, the ash -white faces. 
The flash gun was taken off the camera 
and two or more flash bulbs were set off 
at the ends of extension cords. These 
pictures were excellent, but the dan- 
gling wires which would sometimes 
appear in the picture and the nuisance 
of carrying some 20 feet of wire soon 
ended this experiment. Slowly the cam- 
era fell into disuse, except for the 
usual birthday and Christmas shots. 

What I needed was an extension 
flash synchrcnized with the flash bulb 
on the camera. Such units could be 
made with the help of vacuum- and 
photo -tube circuits, but the disadvan- 
tages of providing a high -voltage 
supply ruled them out. I needed a unit 
that would be small, mobile, self -con- 
tained and keyed by the flash of light 
originating at the camera -mounted gun. 
Transistors could make such a unit 
possible. 

Circuit requirements 
Before a design could be worked out, 

I had to find out how much voltage and 
current a flash bulb requires. A typical 
M -class bulb (No. 5, Press 25, etc.) 
could be fired with 3 volts or more, but 
the current requirement was critical - 
300 to 350 ma minimum. To do the 
job, I designed a transistor switch that 
applies 6 volts at 500 ma to the flash 

OCTOBER, 1960 

Better Photos 
with a Transistor 

Slave Flash 
bulb. The sensing unit is an Inter- 
national Rectifier Co. solar battery. Its 
output is too low to trigger the tran- 
sistor switch directly, so some de ampli- 
fication is needed. 

The circuit worked, but stray light 
would key the unit and flash the bulb. 
To make the unit more reliable, I added 
a 10,000 -ohm potentiometer to the do 
amplifier's base circuit and made up a 
test light to fit the flash socket. When 
the added pot is set so the test lamp 
does not light, it is safe to plug in the 
flash lamp. Any setting that lights the 
test lamp will fire a flash bulb. So when 
room lighting is bright enough to light 
the test lamp, the pot is turned down 
until the test light goes out. 

Now I had a practical circuit (see 
schematic), but would it fire a flash 
bulb in sync with the one on the cam- 
era? At this stage, a professional 
photographer friend, Mr. Dale Watson, 
was asked to test the unit. He used a 
Speed Graphic with a Compur Synchro 
shutter. My slave flash was set up 12 
feet away and aimed directly at the 
camera. The shutter was set at 1/25 

V2 

2N109 
2N270 

R3 
56 K 

V3 
2N255 

TEST LAMP 
N °43 

FLASH -BULB 
SOCKET 

4 PENLIGHT 
CELLS' 

_ 6V BATT 

+ 

SOLAR 
BATTERY 

B2M 

R2 

12OS3 = ON -OFF 
SENSITIVITY O , 

RI 

RI -pot, 10,000 ohms, with spst switch S 

R2 -120 ohms, I/2 watt 
R3- 56,000 ohms, I/2 watt 
BATT -6 volts (4 penlight cells in series) 
J- flash -bulb socket 
S -snst on RI 
VI -B2M solar battery (International Rectifier) 
V2-2N109 or 2N270 
V3 -2N255 
Chassis to suit (surplus flash unit) 
Miscellaneous hardware 

Circuit of the 2- transistor unit. 

Ri, 
ON-OFF SENSITIVITY 

J FLASH SOCKET 

VI V3 

R:i V2 

Parts layout inside the slave -flash case. 

second for the first exposure, subsequent 
tests were made at 1 /100 to 1/400 
second. Each time the slave flash unit 
keyed and fired its bulb when the cam- 
era bulb fired. 

The breadboard setup was run 
through its paces in other ways too. 
One test had the flash bulb at the 
camera completely shielded from the 
subject. The light from the camera - 
mounted flash could only hit the slave - 
flash unit which was aimed to light the 
subject. This test was a complete suc- 
cess, the picture was perfectly exposed. 

Building and using the unit 
The finished unit (see photos) was 

built around a surplus flash unit. The 
reflector, socket and plastic body were 
used, but all internal wiring and the 
mounting shoe were discarded. Four 
penlight cells were needed to power 
the slave unit and they wouldn't fit 
into the case. Instead they are wired in 
series to provide 6 volts and are taped 
to the plastic case under the reflector. 
The 10,000 -ohm potentiometer and its 
ganged switch are mounted in a hole 
drilled in the side of the case. Parts 
layout is not critical. The only vital 
point is to make sure all components 
are fastened securely in place. 

The slave flash makes an effective 
portrait light when placed off to one 
side and above the subject so its light 
falls at about a 45° angle on the sub- 
ject. Use the electronic slave flash to 
light your way to lively color slides 
and flash pictures with quality and 
punch. END 
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Fig. 1- Picture set up fer vertical adjustments. 
Height and linearity controls turned down to leave 1 
to 2 inches of space at top and bottom. 

Fig. 2- Compression at top of pic- 
ture is example of nonlinearity. 

Fig. 3- Another example of nonlinearitty 
is stretching of picture top. 

40 

Much can be learned 

about the condition 

of the vertical stages 

just by observing the 

picture 

THE vertical oscillator and output 
stages of a modern TV set shouldn't 
be too hard to troubleshoot. You can 
get a good idea of what shape they 

are in just by looking at the picture! A 
test pattern is always helpful (either 
off the air or from a pattern gen- 
erator). And you can use a scope in 
one place (checking vertical sync), but 
even here you can find out what's 
going on just by watching the way the 
picture acts when you move the vertical 
hold control. You can get a pretty good 
idea of the condition of the whole cir- 
cuit, in fact, by just checking the pic- 
ture and raster (actually, you don't 
even need the picture, but it's easier!). 

There are three things to check about 
the vertical circuit: height, linearity 
and "holding ability." The first two 
can be checked out pretty quickly by 
looking at the picture. If it doesn't fill 
the screen, find out why. 

Height and linearity controls are 
used to compensate for tube aging. 
The first step should be to set up the 
picture correctly. Turn height and 
linearity controls down until you have 
a linear picture that lacks about an 
inch of filling the screen (top and 
bottom, as in Fig. 1). Center it with 
the centering magnets on the yoke 
until it is the same distance from both 
top and bottom edge. Now, using both 
controls, see if you can pull it up (and 
down) until it fills the screen with 
about a % -inch overscan at top and 
bottom. If the picture will not cover 
the screen or isn't linear (crowded or 
stretched at the top), then you've found 
the first trouble. 

Height lack is usually due to a 
weak tube or low B -plus voltage. In 
most cases, low B -plus will cause a 
narrow picture too. A weak tube in 
either oscillator or output stage will 
usually result in the picture being non- 
linear at the same time. In any case, if 
the picture is too small, replace the 
tubes first; it's the easiest! (Note: 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


 

TROUBLESHOOTING 

the VERTICAL 05f' LLAT 
AND OUTPUT 

STAGES 
By R. D. JACQUES 

you'll find a few cases where the picture 
will have enough height, but will be 
stubborn about being linear. Change the 
tubes first; this is often the cause!) 

While adjusting the height and lin- 
earity controls, check them for noise 
and roughness. Carbon controls will 
develop dirty or worn spots and cause 
trouble. These carry some dc in most 
circuits and are prone to troubles like 
this. You may find that the picture 
suddenly disappears as you move either 
control, leaving a thin white line across 
the screen. If this happens, the control 
is bad; replace it before going any 
further. 

Linearity check 
To check the linearity of the picture, 

look at the scanning lines. If they're 
evenly spaced all the way from top to 
bottom, fine. If not, the linearity is bad. 
A quick check for linearity is to roll 
the picture slowly downward with the 
vertical hold control. Watch the blank- 
ing bar as it travels down the screen. 
If it stays the same width all the way, 
good; if it comes into view very wide, 
then shrinks as it comes down, bad 
linearity. The opposite is also true: if 
it comes into sight narrow, then widens 

FROM 

SYNC 
SEP 

v25AN8 
VERT MULT 

82K .0027 
.0047 

-E 

VERT 
HOLD 

.047 

I2DT5 
VERT MULT 
VERT OUTPUT 

.047 15011 3 

6 .047 180K 

or if it changes in width at all as it 
goes down, the linearity is off and must 
be adjusted. Poor linearity will also 
show up in the picture: Fig. 2 shows 
compression at the top; Fig. 3, exces- 
sive stretch at the top. 

Vertical oscillator 
Now let's look at a typical vertical 

oscillator output stage used in many 
TV receivers (Fig. 4). The older 
sets used blocking oscillators with a 
separate output stage, usually a pen- 
tode. However, the multivibrator has 
about taken over in sets made in the 
last few years. The first versions used 
two tubes (sometimes) as in one series 
of Bendix chassis, half of a 6SN7 and 
a 6W6. Later sets use a single specially 
designed triode. These tubes are double 
triodes, but the two "halves" are dif- 
ferent. The oscillator section is a volt- 
age- amplifying type with a fairly high 
mu; the output half is a power ampli- 
fier. The 6CM7, 6CY7 and 6DR7 are 
typical of this class. 

The two tubes are connected as a 
simple multivibrator. There are varia- 
tions of this circuit, of course, but each 
version can be traced out as a multi - 
vibrator. Note the feedback paths from 

DO NOT MEASURE 

9 

.f 2W + 
30T306 301 

4711 
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P2 
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, BOOST 
265V 

TO YOKE 

1 
270a VERT 
2W OUTPUT 

TRANS 265V 

0 

the plate of each section to the grid of 
the other. These R -C networks deter- 
mine the time constants of the circuit, 
so that it will operate near the correct 
frequency of 60 cycles per second when 
free -wheeling. 

The height control (sometimes labeled 
VERT SIZE ) is usually found in the plate 
supply of the oscillator section. It will 
be a large resistor, common values 
being from 3 to 8 megohms. The vertical 
linearity control is most often found in 
the cathode of the output section. It 
will be a smaller control, running from 
250 to 2,000 ohms. In this location, it 
regulates the output -stage bias so that 
the tube operates on the most linear 
(straightest) portion of its curve. A 
variation of this is used in Westing- 
house and other sets with the linearity 
control connected in the grid -return 
circuit of the first and second stages. 
It is part of the grid leaks of both and 
also part of the coupling network. A 
higher resistance control is used here, 
around 500,000 ohms (Fig. 4). 

In almost all circuits, the vertical 
hold control will be found in the grid 
circuit of the oscillator section where it 
will be a part of the R -C network. By 
varying the resistance in the grid cir- 

FROM OTHER 

HALF OF 1 

VERT MULT 

TO CRT PINIO 

6A H4 
VERT 
OUTPUT 
TRANS 

TO 
YOKE 

10-20 
1.2K 330V 

,+ I00K 560V 
100 20V 2.5K "VW- pST 

VERT LIN 

Fig. 5 -When cathode -to -B -boost capacitor (circled) 
is leaky or open, linearity troubles may develop. 

Fig. 4- Typical vertical multivibrator. Notice th* 
sync is fed to plate of the first section of the oscil- 
lator and the control is in the common grid return. 
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cuit, we alter the time constants and 
change the operating frequency of the 
oscillator. 

There is a sort of general rule that 
applies to these circuits: The height 
control affects the bottom half of the 
picture, while the linearity control 
works mainly on the top half. Like all 
generalizations, this one is false, as it 
won't work in all cases. But it is pretty 
close. 

Common troubles 
The most common defect is loss of 

height or linearity. Weak tubes cause 
most of the trouble (as in all other 
circuits), and low operating voltages 
are next. As you can see from the 
schematics, some multivibrators are 
supplied from B -plus, while some are 
fed from the boost voltage. A few feed 
the oscillator from B -plus and the out- 
put stage from B- boost. Check the 
schematic for the set you're working on 
to see just what comes from where. 

You'll find some high -value resistors 
in the supply circuits. These should 
always be checked carefully. If the 
trouble seems to be thermal (showing 
up only after the set is thoroughly 
heated up) you can suspect a shift 
in the value of one of the resistors in 
the B -plus circuits. Connect an ohm- 
meter across the resistor (after dis- 
connecting one end) and hold the tip of 
a soldering iron close to the resistor. 
Watch for any resistance rise. If it 
changes more than 5 %, replace it. 
Incidentally, while we seldom suspect 
variable resistors -such as height con - 
trols-of varying in total resistance, 
this has happened! So, don't overlook 
them when you're hunting for the 

cause of a height loss. 
If the oscillator is fed from the B- 

boost voltage, a drop in boost voltage 
(due to a weak damper tube and so on) 
can cause trouble. Check the boost 
voltage first to make sure it's up to 
snuff. If the boost voltage is OK but 
the voltage at the output tube's plate 
is suspiciously low, check the output 
transformer for a high- resistance joint 
in the winding. A leaky coupling capac- 
itor between oscillator and output stage 
can also cause this trouble although 
this will usually upset the linearity 
badly, causing foldover at the bottom 
of the screen. 

Linearity troubles 
Linearity troubles are almost always 

found in the output stage. While it is 
theoretically possible for it to originate 
in the oscillator circuit, in practice it 
is seldom found there. If the VERTICAL 
LINEARITY control is in the cathode of 
the output stage, it will always be by- 
passed with a large low- voltage electro- 
lytic capacitor, 100 µf or more. If this 
value falls off or the capacitor opens 
entirely, linearity will be very bad. 

High power factor in this capacitor 
is usually the cause of the mysterious 
"wrinkle" that shows up about a 
quarter of the way down from the top 
of the screen. The best test for this is 
to disconnect the original and sub- 
stitute a known good unit of equal or 
larger size. You can use a larger capac- 
itor but never a smaller one than that 
shown in the schematic. 

Electrolytic capacitors elsewhere in 
the power supply can be responsible 
for vertical troubles. Some sets use an 
electrolytic of about 10 to 20 of con- 
nected from the boost voltage to the 
vertical output tube's cathode. Obvious- 
ly trouble in this unit can give you all 
kinds of assorted headaches! Leakage 
through it upsets the output tube bias; 
an open will allow all sorts of wild 

Fig. 6- Vertical oscillator wave- 
form with sync pulse. Picture 

must be rolling slowly down- 
ward to make pulse visible. 

waveforms to float around the circuit 
and so on. So, if all of the "standard" 
parts seem to be OK, look for a capac- 
itor connected in this manner (Fig. 5). 

In a few cases, the last filter capac- 
itor in the boost circuit will cause the 
same kind of trouble. This will be con- 
nected from B -boost line to chassis and 
may be far removed, physically, from 
the vertical circuits. If it opens up, it 
may allow high -level horizontal pulses 
to leak into the vertical output circuits 
where they will cause trouble. 

The last common cause of vertical 
nonlinearity is found in the output 
transformer. Short of substituting a 
new one, these transformers are hard 
to test unless a winding happens to be 
completely open, in which case even I 
could find the trouble pretty easily! 
However, if everything else in the cir- 
cuit is OK as far as you can tell and 
the picture still refuses to be linear 
(or have sufficient height), then there 
is room for a logical suspicion that the 
output transformer has a shorted 
turn (s) somewhere. Substitution is 
about the only quick check for this. 

A lot of technicians have a tendency 
to suspect the vertical section of the 
yoke when this happens. However, you'll 
find that very few of these troubles are 
actually caused by defective yokes. 
There is one sure sign of vertical yoke 
trouble: that well -known trapezoidal 
raster (much narrower at top than 
bottom, or vice versa) which you'll find 
in every book. If you see this, there is 
only one thing that can cause it, and 
that's a bad yoke. In case of doubt, 
reduce picture width and look at the 
edges of the raster. If they are trap- 
ezoidal, you'll see it then. (There is one 
more possibility: If the vertical output 
transformer is not the original part, 
check up on the part number, just to 
be sure that whoever replaced it put 
in the right one. It has happened!) 

Instability, sync troubles 
Poor vertical stability is about the 

most common customer complaint, it 
seems. (It's rolling!) This can be due 
to two things: weak vertical sync or 
trouble in the oscillator. A weak oscil- 

Fig. 7- Typical vertical - 
integrator network. 

r--- ----- 
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lator tube can account for a lot of it 
so always change it first. If replacing 
the oscillator tube doesn't help, then 
change the sync tube immediately pre- 
ceding it, just to find out. 

A good check of the sync or holding 
action can be made from the front of 
the set. Simply roll the picture down- 
ward by turning the vertical hold con- 
trol. This control can tell you a lot 
about the condition of the vertical 
stages. The picture should roll slowly 
downward when the control is turned 

e one way, with the blanking bar rolling 
smoothly down until it gets to a point 
about 3 to 5 inches from the bottom 
in a large -screen set. It should then 
suddenly snap out of sight and the 
picture lock momentarily in place. 
When the control is turned in the other 
direction, the picture should remain 
stationary, then "break out," rolling 
upward very rapidly! If you can roll a 
picture slowly upward by turning the 
hold control, then there's something 
very definitely wrong with the sync or 
oscillator circuits! 

The snap at the bottom of the pic- 
ture is the point where the vertical sync 
pulse grabs the oscillator and forces 
it to lock in. On a scope, this looks like 
Fig. 6. Here, the picture has been 
rolled part way down so that the ver- 
tical sync pulse may be seen. It is the 
tiny notch just below the top of the 
waveform. This is about the minimum 
amplitude for the sync pulse. If it is 
smaller than the one shown, it won't be 
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able to control the oscillator as it 
should. Low sync is usually caused by 
weak sync tubes, incorrect plate volt- 
age on sync tubes or leaky capacitors 
in the vertical integrator network 
(Fig. 7). This is often a printed- circuit 
type (the parts values shown are the 
ones most commonly used) although 
there are others found in some sets 
that will differ from these. Zenith, for 
example, uses a small Rescap network 
which is actually only a single capacitor 
and resistor. 

This is the one place where a scope 
can be used to real advantage. Connect 
it (through a low -capacitance probe) to 
the sync input of the vertical oscillator, 
roll the picture slowly down with the 
hold control and check the amplitude of 
the sync pulse. If you have hold trouble, 
the sync pulse may be so small that you 
can't see it at all or show up as a mere 
wiggle on the oscillator waveform. If 
there is any doubt, kill the vertical oscil- 
lator by removing the tube or grounding 
the grid (turn the brightness down to 
prevent burning the picture -tube 
screen) and check the amplitude of the 
sync pulse all by itself. In the multivi- 
brator circuit of Fig. 4, the sync is fed 
into the plate of the vertical oscillator. 
This may appear strange to some hard- 
headed old- timers who insist that sync 
should always be applied to the grid. 

Before checking for holding action, 
be sure that the picture is adjusted to 
normal height and linearity with the 
proper controls. If the picture is not 

Fig. í- Heater -to- cathode leakage 
in oscillator produces estreme non - 
linearlty. 

set up right, there will be a change in 
the waveshape which may make sync 
action improper. Too much stretch at 
the top, for instance, can flatten the top 
of the wave so much that the sync 
pulses will have a hard time locking 
the oscillator at the right instant. 

Foldover 
Foldover at the bottom of the picture 

is caused by the oscillator running too 
fast. The beam has reached the bottom 
of the screen and started back up again 
before the whole picture has been 
scanned. Therefore, the bottom part of 
the picture is folded up over itself, 
making a wide white line (customer's 
description) at the bottom. This is 
usually caused by leaky coupling capac- 
itors, defective grid resistors or im- 
proper bias on the oscillator tube. 

Another cause of foldover, this one 
quite different, is heater -cathode leak- 
age in the oscillator tube. This results 
in a 60 -cycle sinusoidal voltage being 
applied, in effect, to the grid instead of 
the sawtooth and results in a picture 
looking like that of Fig. 8. This is easy 
to cure; just replace the tube. Char- 
acteristic symptoms: very bad non - 
linearity and severe foldover so that 
the picture covers only about half the 
screen. 
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lI 
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Fig. 9- Vertical integrator 
used in sonie 

General Electric sets. 

TO SYNC 
CLIPPER R2 Cl RUT 
PLATE 

R68K 

47K C2 

.002 
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I00K 

RIGHT ! TO VERT OUTPUT GRID 

I/212AX7 
VERTMVB 

220K IOOK 

WRONG 

.001 FROM VERT 

OUTPUT PLATE 

.033 Al Fig. 10- Partial schematic of a Zen - 
47K T.0022T ith vertical multivibrator circuit. 

1 Feeding sync to grid instead of plate 
causes faulty vertical lock. 

Some odd troubles crop up as in all 
other stages. If there are two full 
pictures on the screen and the hold 
control has very little effect, look for 
a shorted capacitor in one of the time - 
constant R -C networks. For instance a 
shorted capacitor may change the time 
constant to only half of what it should 
be, and you will be able to get a double 
picture on the set. For a reliable test, 
one end of the capacitor must be dis- 
connected. You can see the numerous 
parallel paths in the circuit which would 
foul up any resistance measurements 
taken with parts still connected. 

Some tubes will give trouble, even 
though they test OK. For example, the 
12B4 used as vertical output amplifier 
in certain Zenith TV sets will cause 
poor linearity, even though the screen 
is completely filled. Replace the tube 
for a quick test. In a Bendix T17 (with 
half of a 6SN7 and 6W6), the picture 
would hold fairly well. The "stop" 
action was almost normal. But, as the 
picture stopped, it would bounce up 
and down with a peculiar, slaw rubbery 
bounce, almost as if it were suspended 
on springs! The cure? Replace the 6W6 
output: apparently this tube had a wee 
gas content. 

In some sync circuits you'll find parts 
values which might seem a bit strange, 
especially in a circuit handling 60 -cycle 
pulses. An example of this is seen in 

Fig. 9. If you find vertical sync trou- 
bles in sets with similar values, try 
rebuilding the integrator. Reduce R3 
to about 27,000 ohms and increase Cl to 
about .01 to .02 µf. This will increase 
the amplitude of the sync pulses applied 
to the oscillator and improve the hold 
action tremendously. Do not use too 
small a resistor for R3, or too large 
capacitor for Cl. This will upset the 
time constant of the vertical oscillator, 
making the action jerky. 

One final case history before we go. 
This was in a Zenith TV, using a 
multivibrator similar to Fig. 4. After 
replacing a leaky sync -coupling capac- 
itor, the picture would roll up normally, 
lock in beautifully and was most 
exceedingly linear. There was only one 
small hitch: the point at which the 
picture locked so firmly in place was 
slightly off center (photo below) . Try as 
we would, it would not lock where it was 
supposed to! (Remember, we just said 
that to some hard -headed old- timers all 
sync must be fed to the grid of a tube ?) 
In desperation, we checked the circuit 
we should have checked first: the one 
we were working on. Sure enough, there 
was the sync -coupling capacitor, firmly 
soldered to the grid! (Fig. 10- Should 
have been on the plate!) Moral: when 
in doubt, always check the job you just 
did, before searching for more obscure 
troubles ! END 

Feeding sync pulses to the grid instead of the plate (Fig. 
10) locked in the picture with the blanking bar visible. 
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two 
business 

primers 
Both Sylvania and General Electric 

have recognized that the average TV 
service dealer is not likely to appear 
among the 10 best businessmen of the 
year. Mainly concerned with the elec- 
tronics end of the business, he rarely 
pays as much attention as he might to 
the dollars- and -cents part. 

For this reason the two electronics 
companies have decided to sponsor 
home -study courses in business man- 
agement for the TV service technician. 
When combined with the fix -it knowl- 
edge the technician has already learned, 
these courses can help get more work 
and more dollars into the shop. 

General Electric offers a three -piece 
kit, consisting of a 331A-rpm record 
and two bound texts -Sound Business 
Practices and Selling Electronic Serv- 
ice. Sylvania uses a two -volume set 
titled Complete Business Practices. 

Both courses include questionnaires 
designed to test the technician on what 
he has learned. The answers are graded 
and returned. 

The texts cover everything from 
taxes and business records to customer 
relations. They show how to handle 
and collect on bad debts, set up a result - 
getting advertising campaign (within 
the means of the shop), and how to 
make your business grow. 

The General Electric course is listed 
at $22.50, the Sylvania at $25. END 

"Charlie says these speaker plans almost 
have him baffled." 
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By HERMAN BURSTEIN 

THREE- 
speaker stereo is gaining in 

popularity. A center speaker, driven 
by the combined signal of the left and 
right channels, is added to the left and 
right speakers. This is in contrast to 
three -channel stereo, not yet available 
for the home, in which the center 
speaker is fed by a separate channel. 

Several reasons have been advanced 
in favor of a center speaker: 

If the left and right speakers are 
angled wide to the listener's left and 
right, the center speaker tends to fill 
the hole in the middle. 

Center sound is a combination of 
the left and right channels. Combining 
them and feeding them to a center 
speaker serves to re- create center 
sound. 

The listener's position has less 
effect upon the stereo illusion when a 
center speaker is used. That is, he may 
sit closer to or farther from the speak- 
ers, or he may sit more distant from the 
center line between the end speakers, 
without losing the stereo illusion, as 
contrasted with the optimum position 
when only two speakers are used. 

Whether these arguments are good 
or not, the fact remains that many 
stereophiles are incorporating or at 
least experimenting with center speak- 
ers. To save the cost of a third power 
amplifier, they often connect the center 
speaker across the stereo power ampli- 
fier as in Fig. 1. 

OUTPUT TRANS SECONDARIES 
+ 1611 + L 

LEFT 
CHANNEL 

RIGHT 
CHANNEL 

LEFT 
SPKR 

CENTER 
SPKR 

RIGHT 
SPKR 

Fig. 1- Connecting center speaker to 
conventional power amplifiers can re- 

sult in difference signal. 

Unfortunately, this setup feeds a 
difference signal instead of a sum signal 
to the center speaker. Sometimes the 
difference signal produces results just 
as satisfactory as those we get from a 
sum signal. Often, however, the differ- 
ence signal is unsatisfactory. This is 
apt to happen when a center micro- 
phone is used in recording and its out- 
put is fed in equal amounts to the left 
and right channels. Then the difference 
signal cancels the center sound. 

To circumvent this problem, a number 
of stereo power amplifiers are now 
wired as in Fig. 2. The 4 -ohm tap of 
each output transformer is connected 
to ground. Electrically, the 4 -ohm ter- 
minal is the center tap of the secondary 
winding, so the output transformer is 
operated as a push -pull device. By 
connecting the center speaker to the 
16 -ohm tap of one output transformer 
and the common tap of the other, we 
get a sum signal. 

It is possible to rewire conventional 
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add a 
r]a5L13 

SPEAKER 
the easy way 

V 

A few minutes will show you whether a third 
speaker will make your stereo system sound better 
power amplifiers to operate as in Fig. 2. 
However, the values of the feedback 
network have to be adjusted to maintain 
the same amount of feedback as before 
the rewiring. This must be done on the 
basis of keeping the amplifier's gain 

OUTPUT TRANS SECONDARIES 
+ Isn + L 

LEFT 
CHANNEL 

RIGHT 
CHANNEL 

LEFT 
SPKR 

CENTER 
SPKR 

RIGHT 
SPKR 

Fig. 2- Wiring a stereo power amplifier 
to produce a sum signal for the center 

speaker. 

the same as it was prior to the changes. 
An audio oscillator and a vtvm are 
needed to measure gain. 

For those using conventional power 
amplifiers for stereo, there is a much 
easier solution than rewiring the ampli- 
fiers, if their stereo preamplifier has a 
phase -reversal switch, as many do now- 
adays. This solution is illustrated in 
Fig. 3. 

The phase reversal is only in one 
channel, let us assume the right one. 
When the phase switch is in its reverse 
position, the output of the right power 
amplifier is out of phase with that of 
the left. Therefore a sum signal is 
obtained when the center speaker is 

LEFT 
CHANNEL 

RIGHT 
CHANNEL 

connected to like terminals on the two 
power amplifiers (for example, to the 
8 -ohm taps). 

Because the right amplifier is out of 
phase, the leads to the right speaker 
must be reversed, as shown in Fig. 3. 

If the left and right speakers are 
connected to the 16 -ohm terminals, it is 
advisable to connect the center speaker 
to the 8 -ohm taps to get reduced output 
from the center speaker. If all three 
speakers have the same efficiency, the 
center one will have 3 db less output 
than the others, which is just about 
right for three- speaker operation. 
Operating the center speaker at a 
slightly lower level than the end ones 
maintains sound at the left and at the 
right, instead of tending to focus it all 
toward the center. 

In a similar fashion, if the end 
speakers are operated from the 8 -ohm 
taps, connect the center speaker across 
the 4 -ohm taps. 

If the center speaker's efficiency is 
not the same as that of the end speak- 
er's, adjust the relative volume of the 
center speaker by operating it through 
an L -pad or T -pad. 

The "easy solution" presented here 
requires only a few minutes to hook up 
a center speaker. Quite possibly you 
have an extra speaker in the house. 
Or you may be able to borrow a book- 
shelf type speaker for several hours 
from a friend. With this speaker, a few 
feet of wire and an investment of a 
little time, you can find out for your- 
self whether three -speaker stereo en- 
hances your enjoyment. END 

SIGS OF 

OPPOSITE 
POLARITY 

ST 
S GEREO SIGS 

SOURCE OF SAME STEREO PREAMPS 
POLARITY ti ti 

PWR AMPLS 

+L 

L+R 

+R 

PHASE REVERSAL SW 

LEADS REVERSED TO RESTORE CORRECT PHASE AT THE RIGHT SPKR 

Fig. 3 -An easy way to get a sum signal 
from conventional power amplifiers. 
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practical 
tester 

FOR ELECTROLYTICS 

THE best test for any product is one 
which evaluates its ability to do 
the job for which it was intended. 
Therefore any good test method 

must simulate some typical operating 
condition of the product under test. 

In its most common function as a 
power supply filter, the electrolytic 
capacitor receives current pulses from 
a rectifier. It stores these for delivery 
to the do load circuits during the inter- 
vals between rectifier pulses. The rec- 
tified ac is thus smoothed to a continuous 
direct current -if the capacitance is 
large enough, or if several filter sec- 
tions are used. 

If there is too little capacitance, some 
of the rectifier pulses remain super- 
imposed upon the do output of the filter 
and produce what is known as "ripple." 
(Ripple is proportional to current 
drawn by the dc load and inversely 
proportional to the capacitance of the 
filter capacitors.) 

The test circuit shown places the 
capacitor under test in typical service 
where it receives current pulses through 
the 1N2069 silicon rectifier. Between 
pulses it partly discharges through the 
30,000 -ohm load resistor or through 
about 1,400 ohms when the 1,500 -ohm 
resistor is switched in parallel. With no 
capacitance connected to the test termi- 
nals, ripple voltage is 100% so the 
meter is set to 100% or full scale with 
potentiometer R4. 

Any capacitance across the test 
terminals will tend to filter the rectifier 
output, thereby reducing the ripple 
voltage and the meter reading. 

* Conant Laboratories, Lincoln, Neb. 
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The 30,000 -ohm load resistance pro- 
vides a range of .03 to 6 pf and with 
the 1,500 -ohm load in parallel, the range 
is 0.3 to 60 µf. Obviously, an open 
capacitor will not drop the meter read- 
ing; with a shorted capacitor, the meter 
will read zero. The reading will also be 
zero if an electrolytic is connected back- 
ward. The capacitor can also be dam- 
aged. Therefore mark the test termi- 
nals prominently to indicate polarity. 

Circuit considerations 
The meter circuit shown is a full - 

wave bridge rectifier type ac voltmeter 
fed through a .04 -µf capacitor so that 
it reads only the ripple voltage. A 100- 
µa meter was used although any meter 
up to 1 ma can be used by changing 
values of capacitance and resistance to 
suit. The meter rectifier is a Conant 
catalog No. 1101 selenium bridge, 
selected both for economy and relative 
freedom from temperature effects, plus 
its suitability to this kind of circuit. 

Transformer T is principally used for 
isolation from the line to avoid "fire- 
works." It is a small power transformer, 
rated at 117 volt primary and 125 or 
150 volts secondary, and is attached 
with the secondary to the line. Its 
secondary (original primary) may de- 
liver anything between 75 and 125 volts 
and should be rated 50 ma or more. 
If secondary voltage is greater than 75, 
the silicon rectifier should be a 1N2070. 

Control R4 should be of the lowest 
resistance which in combination with 
fixed resistor R5 will permit setting the 
meter to full -scale on either range and 
on all line voltages likely to be present. 
As a suggestion, a 1,000 -ohm control 

By 

H. B. CONANT * 

may be tried, with 1,000 ohms for the 
value of R5. If the meter won't come up 
to full scale, increase the value of R5. 
Reduce it if the meter can't be brought 
down to full scale. [Note that .01 if 
was used for C and 470 ohms for R5 in 
making the measurements for the table 
shown here. Editor] 
Calibrating the meter 

Calibration will be simplified if the 
meter scale is calibrated 0 -100, repre- 
senting for calibration purposes 0 -100% 
ripple. As there is a broad capacitance 
tolerance in commercial electrolytic 
capacitors, they cannot be used to give 
precise calibration, but may be close 
enough for practical use. Exact per- 
centage of ripple depends upon the 
exact values of the load resistors. 

After the tester is built, if possible 
borrow a pair of precision capacitance 
standards, say 1 and 10 µf, and find 
where they read on the two respective 
ranges. Assuming that each reads 30% 
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ripple on their respective ranges, then 
0.5 Af and 5 Af will read 60 %, 4 and 40 
µf will read 71/e ` /o. Doubling the capaci- 
tance halves the ripple voltage. The re- 
sponse of the ac meter is essentially lin- 
ear except at the extreme low end of 
the scale, so calibrations at the very low 
end will be only approximate. 

Quality control 
While this tester measures capaci- 

tance in terms of ripple voltage, its in- 
dications do tell whether a given capac- 
itor is good or bad. For example, let us 
say an 8 -uf capacitor reads 4µf. Ob- 
viously it does not reduce the ripple 
voltage as well as 8µf should, so it 
should be replaced. 

Subject to small errors introduced 
by associated circuitry, this tester is 
practical for in- circuit testing. But 
don't try testing capacitors rated at 
less than 150 volts. And don't put it 
into transistor gear unless you want to 
ruin low- voltage components. END 
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1N2069 
RECT I 

T 

117 VAC It751 
RI 

J2- ©JI 

The practical capacitor tester. 

Capacitor checker, internal view. 

The tester measures ripple 
voltages. Thus the larger 
capacitances read lower on 
the meter scale. 

C 

.04/600V R3 

30K R2 I.5K 56K 
5% 10W 

WW RED 

.03-6µf 

y.3-60µf TEST 

METER READING vs CAPACITANCE 
High Range Low Range 

Meter µf Meter pf 
4 60 6 8 

12 20 10 4 

25 10 33 I 

70 4 58 0.5 
88 2 72 0.25 
95 I 

The above readings were made by Mr. 
Queen of the Radio- Electronics staff. 
C was .01 µf and R5 470 ohms in his 

setup. 

YELLOW 
RECT 2 (BRIDGE) 
CONANT N °1101 

BLACK R5 

YELLOW 

0 -100µA 
IK R4 

IK 

RI- 30,000 ohms, 5 %, 1/2 watt 
R2 -1,500 ohms, 10 watts, wirewound 
R3- 56,000 ohms, '/2 watt 
R4 -I,000 ohms, pot (see text) 
R5 -1,000 ohms, f/2 watt (see text) 
C -.04 µf 600 volts paper (see text) 
RECTI- IÑ2069 or equivalent, see text 
RECT2 -meter rectifier, bridge type (Conant 

No. 1 101, or equivalent) 
5 -spdt toggle switch 
M- meter, 0- 100µa, see text 
T- transformer, see text (Stancor PA -8241 or 

similar type) 
JI, 2 -jacks or binding posts 
Case, cord, miscellaneous hardware. 

Specifications: Checks all capacitors from approximately .05 to 60 µf. 
Can be used for in- circuit testing in many circuits. 
Performance data: Tested by a RADIO- ELECTRONICS staff member, 

this capacitance checker was found to work reliably, and to be a simple, 

accurate and useful instrument. 

BENCH 

'l'ES'l'II) 
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IN pre- stereo days, many of the finest 
phonograph cartridges used a mov- 
ing coil as their generating element. 
Although moving -coil cartridges in 

general have lower output voltages and 
tend to be more fragile than other types, 
their lower impedance makes them rel- 
atively immune to induced hum (from 
nearby phono motors or power trans- 
formers) as well as to the shunting 
effects of cable capacitance at high fre- 
quencies. 

At present, there are few moving - 
coil stereo cartridges. Two of these, 
both of very high quality, are the Grado 
and the Neumann. 

Grado 
The original Grado stereo cartridge 

(now called the Master) was described 
in RADIO -ELECTRONICS (November, 1958, 
page 88). Current production models of 
the Grado Master, though similar in 
construction to the unit described in the 
earlier article, have been further re- 
fined. The two coils, each of 1,000 turns 
of extremely fine wire, are wound on a 
hollow plastic cube approximately 1/16 
inch square, which is molded in one 
piece with the stylus arm (Fig. 1) . The 
coil assembly is mounted in a special 
rubber grommet which provides uniform 
compliance in all planes. 

The coils are located in a uniform 
field supplied by a powerful permanent 
magnet. When the coil structure rotates, 
a voltage is generated in each coil (pro- 
portional to the recorded velocity in the 
corresponding channel). 

The new Master cartridge has an 
output of 6 mv at 10 cm /sec. The effec- 
tive stylus mass has been cut in half, 
from 0.8 to 0.4 milligram, which, in 
turn, extends the high- frequency re- 
sponse of the cartridge. The manufac- 
turer's specifications for frequency re- 
sponse are 10- 50,000 cycles (with no 
tolerance specified). 

In other respects, the present Grado 
Master cartridge is identical to the 
earlier models. The two outputs are bal- 
anced to within 0.5 db over the audio 
range. Recommended tracking force is 
3 grams and the load resistance is non- 
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stereo 
PICKUPS 

Part II -The Grado Master, Neumann DST 
Dynaco TA-I2, G -E VR -22, London -Scott 1000 

By JULIAN D. HIRSCH 

critical so long as it is greater than 
5,000 ohms. Channel separation is great- 
er than 25 db. A tiny radioactive ele- 
ment embedded in the case of the cart- 
ridge behind the stylus ionizes the air 
in the vicinity of the record surface. 
Static charges are reduced and so is the 
amount of dust that accumulates on the 
record. 

The Grado Custom stereo cartridge 
is a less expensive version of the Mas- 
ter for use in record changers. Its coils 
are wound with more turns of slightly 
heavier wire. The output, therefore, is 
greater than that of the Master series 
-approximately 7 mv at 10 cm /sec. 

SUPPORT 
PLATE 

RUBBER MAGNET 
GROMMET 

PLASTIC 

SARM 
S 

Fig. 1 -The coil bobbin and stylus arm 
of the Grado Master are one piece. 

HOLLOW 
POLE FACE 

PLASTIC 
BOBBIN 

The effective mass at the stylus is 0.6 
milligram (reducing the claimed upper 
limit of frequency response to 40,000 
cycles) . Channel separation is in excess 
of 20 db. In all other respects, the Grado 
Master and Custom cartridges are sim- 
ilar. 

The Grado Master cartridge is priced 
at $49.50 and the Custom at $32.50. 

Neumann DST 
The Neumann DST stereo cartridge 

is the product of á West German manu- 

facturer of professional -quality micro- 
phones (sold in this country under the 
names of Telefunken and Neumann). 
It is imported by Gotham Audio Sales 
Co., 2 W. 46 St., New York 36, N. Y. 

The Neumann cartridge is a moving - 
coil type with a tubular torsion bar 
mounting the stylus at one end and the 
two generating coils at the other end. 
The entire stylus bar is covered by a 
thin rubber membrane (visible in the 
photo). This membrane serves a triple 
purpose: It keeps dust and foreign mat- 
ter from entering the cartridge, protects 
the delicate moving system from dam- 
age and provides a slight amount of 
stylus damping. Only the stylus jewel 
protrudes from the rubber membrane. 

The impedance of the DST cartridge 
is extremely low -about 18 ohms -and 
it will work satisfactorily into any load 
impedance greater than 50 ohms. The 
output is correspondingly low, 1.05 mv 
at 7 cm /sec. This makes a stepup input 
transformer a virtual necessity. Gotham 
offers the Beyer TR147C transformer 
which has a 15 -to -1 stepup ratio and 
a response from 30 to 20,000 cycles 
within 1 db. Two are needed for stereo 
operation. 

The frequency response of the Neu- 
mann DST cartridge is 30 to 15,000 
cycles ±2 db. Channel separation ex- 
ceeds 30 db at mid -frequencies (1,000 to 
3,000 cycles) and is better than 12 db 
at 10 kc. The stylus -system compliance 
is 3.6 x 10-8 cm /dyne. The recom- 
mended tracking force is 4 grams and 
the stylus is a diamond with a 0.6 -mil 
tip radius. 

The DST is designed to fit arms hav- 
ing the plug -in connection used on some 
professional European equipment. Typ- 
ical arms are the Neumann TA -2 or the 
Danish Ortofon (known in this country 
as the ESL Professional). 
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The price of the Neumann DST stereo 
cartridge is $69 and the TA -2 trans - 
scription arm is an additional $105. 
The Beyer TR147C transformers are 
$15.95 each. 

Variable reluctance 
The variable- reluctance principle 

(pioneered by General Electric in its 
early monophonic pickups) is still 
widely used in stereo cartridges. In a 
variable -reluctance cartridge, a fixed 
magnet supplies a magnetic field which 
links two or more fixed coils (in a stereo 
cartridge). An air gap is built into the 
magnetic circuit and the stylus moves 
an iron armature to vary gap width. 
This causes a change in reluctance (the 
magnetic equivalent of electrical resist- 
ance). The flux variation through the 
coils generates a voltage proportional 
to the stylus velocity. Thus, the name - 
variable reluctance. 

Dynaco TA-1 2 

The Dynaco B &O Stereodyne II car- 
tridge is virtually identical to the one 
described in RADIO- ELECTRONICS, March, 
1959, page 83. It has four coils and four 
pole pieces arranged to form a square 
(Fig. 2). The stylus moves an X- shaped 
armature, varying the flux to the two 
coil sets. 

The chief changes in the present 
Stereodyne models have been to improve 
the stylus- system damping. The same 
basic cartridge, however, has been in- 
corporated into an interesting inte- 
grated pickup design known as the TA- 
12. 

The arm is tubular with the front 
portion angled downward and inward 

Fig. 2- Exploded view of Stereodyne II. 

to place the stylus in contact with the 
record at the proper angle. The car- 
tridge, identical internally to the reg- 
ular Stereodyne II, plugs into the end 
of the arm. Together they make a 
strange -looking combination. 

The pivot design of the Dynaco arm 
resembles the gimbals used to support 
the rotor of a gyroscope. The inner ring 
is pivoted at top and bottom to allow 
lateral arm motion while the arm itself 
is pivoted from the sides of the inner 
ring for vertical motion. 

The counterweight at the rear of the 
arm exactly balances the cartridge and 
is offset to the side opposite to the head 
offset. As a result, the arm (being fully 
balanced) is not affected by a turntable 
that is jarred or is not level. The down- 
ward tracking force is derived from a 
spring whose tension is adjusted by 
sliding a plastic collar along the arm. 
Calibration lines indicate stylus force 
(fróm 1 to 4 grams). The manufac- 
turer recommends a force of 2 to 3 
grams, which is enough for most instal- 
lations. 

The cartridge leads run through the 
pillar supporting the pivot assembly 
and are fully shielded. Since the cart- 
ridge is encased in Mu- metal, the result 
is a very low hum level. 

The frequency response of the Dy- 
naco TA -12 is rated at 30 to 15,000 
cycles ±3 db. The output voltage is 7 
mv per channel at 5 cm /sec. The com- 
pliance is 5 x 10-° cm /dyne in all di- 
rections due to the symmetrical design 
of the cartridge. The moving mass is 
less than 3 milligrams. Recommended 
load resistance is 47,000 ohms. 

The Grado Custom. 
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Price of the Dynaco TA -12 integrated 
stereo pickup is $49.95. 

G -E VR -22 
The VR -22 is the improved version of 

the G -E model GC -5 and GC -7 stereo 
pickups (RADIO -ELECTRONICS, October, 
1958, page 49). In all fundamental re- 
spects, the new cartridge is identical 
to the original version. 

The VR -22 series is available in two 
models, the VR -225 with a 0.5 -mil dia- 
mond stylus for quality pickup arms 
and the VR -227 with a 0.7 -mil stylus for 
record- changer operation. 

The stylus assembly of the VR -22 
cartridge has been improved -a new 
damping -block design improves track- 
ing of high -level passages. Mu -metal 
shields around the top and front of the 
cartridge, as well as the coil assembly, 
minimize hum pickup. 

Most of the performance specifica- 
tions of the VR -22 are identical to those 
of the original Golden Classic cart- 
ridges. A notable improvement has been 
made in channel separation (which is 
as great as 30 db at mid -frequencies) 
and in channel balance. The outputs of 
the two channels are within 1 db of 
each other at 1,000 cycles and are 
closely matched over the entire fre- 
quency range. 

The response of the VR -225 is rated 
at 20 to 20,000 cycles ±3db, and the 
VR -227 at 20 to 17,000 cycles ±3 db. 
The output of both cartridges is 6 mv 
per channel at 5 cm /sec. The lateral 
and vertical compliances of the VR -225 
are 4 x 10-8 cm /dyne and 2.5 x 10 -° 

cm /dyne respectively. For the VR -227, 
the compliances are 3 x 10 -° cm /dyne 
and 2 x 10' cm /dyne. Recommended 
tracking forces are 2 to 4 grams for the 
VR -225, and 5 to 7 grams for the VR- 
227. 

The price of the VR -225 is $27.95; 
the VR -227, $24.95. 

London -Scott 1000 
In an earlier article (RADIO -ELEC- 

TRONICS, November, 1958, page 83), 
the London -Scott 1000 integrated pickup 
was described briefly. It had just been 
introduced and only sketchy informa- 
tion was available. This British unit 
is unique in being a true vertical 
lateral pickup instead of the 45 -45 type 
we are accustomed to. 

The arm is anodized aluminum with 
needle type pivots in the vertical and 
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Dynaco Stereo- 
dyne TA-12. 

ball bearings in the lateral plane. Its 
height ce.n be adjusted to accommodate 
various turntables. The counterweight 
is factory -set for. a 3.5 -gram tracking 
force. A small amount of viscous damp- 
ing is used in the arm to damp its low - 
frequency resonance (which occurs at 
14 cycles). The cartridge clips on to 
the arm. 

The London -Scott 1000 is a variable - 
reluctance pickup. Two sets of coils are 
linked by the cartridge's magnetic field. 
The L- shaped armature is of magnetic 
material and forms a part of the mag- 
netic circuit for both sets of coils. 

Fig. 3 is a simplified sketch of the 
pickup. The complete magnetic struc- 
ture, including pole pieces, is not shown. 
The single lateral coil and two vertical 
coils are identical, so that a given 

LEFT 

LATERAL 

R GHT 

VI 

VERTICAL COILS 

VZ ARMATURE 

LATERAL 
COIL 

CARTRIDGE 
BODY 

RECORD SURFACE DACROH 
THREAD 

Fig. 3 - Interior of the London -Scott 
1000 showing coil connections. 

stylus velocity in the appropriate plane 
will generate the same voltage in its 
corresponding coil. The two vertical 
coils are connected in opposition with 
their junction connected to one side of 
the lateral coil. The other end of the 
lateral coil serves as a common output 
lead for all signals. 

A purely lateral motion of the stylus 
will induce a voltage in the lateral coil, 
but not in the vertical coils. Under 
these conditions, the same output volt- 
age will appear at all three output 
terminals (LEFT, RIGHT and LATERAL). 
On the other hand, a purely vertical 
stylus motion will not generate a voltage 
in the lateral coil, but will develop equal 
and opposite voltages in the two vertical 
coils. 
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London -Scott mounted 
on its arm. 

Drop of cement is 
used to fasten the 
Dacron thread to the 
London -Scott car- 
tridge body. 

General Electric VR -22. 
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In stereo operation, with the 45 -45 
system of recording, modulation of one 
groove wall will generate equal volt- 
ages which may be called L, Vi and V2. 
Measured between the common lead 
and the left -channel output (assuming 
common and right -channel outputs will 
appear (L - V2) or zero volts. This 
electrical matrixing converts the verti- 
cal- lateral coil outputs into equivalent 
channels of a 45 -45 system. 

In this type of cartridge, it is not 
necessary to parallel the left and right 
outputs to cancel vertical output when 
playing monophonic records. The out- 
put is taken from the lateral coil only 
and the vertical output is ignored. 

Neumann DST showing membrane. 

A Dacron thread is shown in Fig. 3. 
This is needed to restrain the stylus 
motion on the longitudinal axis (due to 
frictional drag on the record surface). 
It has no effect on the vertical or lateral 
motion of the stylus. 

A bottom view of the cartridge, un- 
cased, is shown in one of the photo- 
graphs. The lateral coil is visible and 
the two vertical coils are hidden. The 
pole pieces direct the magnetic field 
through the coils, via the armature, 
which can be seen protruding (tip 
down) through the coil bobbin. The 
Dacron thread can also be seen. 

The stylus -assembly compliance is in 
the order of 3.5 x 10 -e cm /dyne. The 
moving mass has been reduced to a 
very low value, less than one milligram. 
This places the high- frequency arma- 
ture resonance well above the audio 
range and results in smooth response 
from 20 to 20,000 cycles. Output is 4 my 
per channel. Channel separation is bet- 
ter than 25 db at mid -frequencies. The 
stylus has an 0.5 -mil tip radius. 

The London -Scott 1000 stereo pickup 
sells for $89.95 complete with arm rest, 
cables and hardware. TO BE CONTINUED 

"TRIPLETS, MADAME" 
Doctors can now say it will be 'triplets 
or twins, or just a single baby, if 
encephalographs are taken during the 
expectant mother's fifth, sixth or 
seventh month. Research described in 
the Journal of the American Medical 
Association revealed that accurate 
diagnosis of the number of tiny hearts 
beating can be made during that period, 
with less certain determination earlier. 
Naval doctors C. A. Novotny, W. K. 
Hass and D. A. Callagan did not say 
they could tell if the babies would be 
boys or girls! 

213-Arrl 
By I. QUEEN 

EDITORIAL ASSOCIATE 

IF you read Garner's article* on the 
G -E Unijunction transistor or other 

literature on this remarkable device, 
you know how useful and versatile 
it is. On the other hand, if you read 
the latest parts catalogs, you probably 
know that the Unijunction sells for 
about $15. Though well worth its price 
(it's made of silicon and dissipates 
nearly 500 mw), it is beyond the finan- 
cial reach of many experimenters. 

It is not generally known that 2 
junction transistors can be directly 
coupled to show results like those of 
the Unijunction. For want of a better 
name, I have dubbed it the "duo -junc- 
tion." For more theory and schematics 
on the two -transistor combination, con- 
sult The Junction Transistor and Its 
Applications (The Macmillan Co.), 

Fig. 1- 
Unijunction 
operating 
curve. 

Fig. 2 (below) 
-Two - 
transistor 
duo -junction 
circuit. 

B OUTPUT g 

RI 15K 

50K 

Z =1641 

SEC 
USED 

?EIN 

IIN 

DUO-JUNCTION 

2N217 2N647 ¡-------) 
I VI V2 

+ BATT 
RI- 15,000 ohms VI -2N217 or 
R2 -pot, 50,000 ohms V2 -2N647 or 
R3 -pot, 10,000 ohms Battery holder 
R4-820 ohms Plastic board 
All resistors 1 /-waft 10% Miscellaneous hardware 
C-see text 
BATT -1.5 or 3 volts 
T- output transformer: primary 10,000 ohms; 

secondary, 16 ohms (UTC S50 -9, 6V6 
output transformer or equivalent) 

edited by E. Wolfendale, page 292. 
Also refer to the patent column, page 
117 of this issue. 

Briefly, the Unijunction is a three - 
lead transistor with a negative- resist- 
ance N- shaped characteristic (Fig. 1). 
Thus it is °a natural oscillator and 
requires few parts to generate pulse, 
sawtooth or square waves. Not having 
a Unijunction here, I set up the two - 
transistor "duo- junction" and found it 
gives excellent results. 

The duo -junction requires a com- 

°(SEE TEXT) 

A 

OUTPUT 

820!2 A 

2N109 
2N 169 

*July, 1957, page 91. 

plementaty pair of transistors -one 
p -n -p and the other n -p -n. A recently 
announced pair, the 2N217 and 2N647, 
is suitable. After considerable experi- 
ment, I found Fig. 2 an efficient circuit 
for square -wave generation. Waveform 
is excellent. With a .01 unit for C, 
the frequency is about 1,200 cycles. 
With a larger capacitor, the frequency 
drops. Use about 0.2 pf for 40 cycles. 

For the transformer I used a tiny 
SSO -9 (UTC). A 6V6 output trans - 
former also served well here. 

In Fig. 2, Rl limits the emitter cur- 
rent. Potentiometer R2 adjusts the 
wave's symmetry and stability, and also 
varies frequency to some extent. R3 is 
variable and adjusts amplitude. If R3 
is set too high or R2 too low, oscilla- 
tions tend to cease abruptly. They 
resume when these controls are reset 
properly or if the battery circuit is 
opened and closed again. 

For pulse generation, a simpler cir- 
cuit is sufficient. The transformer may 
be shorted out since it is not needed. 
The same output terminals (A -A) are 
used as before. The waveform is now 
identical with that shown in Fig. 3. 
Pot R2 controls frequency over a very 
wide range. 

For sawtooth generation, again short 
out T, but use the B -B output termi- 
nals. The resulting waveform will be 
identical with that shown in Fig. 4. 

The experimental square -wave gener- 
ator is assembled on a 21/4 by 4%-inch 
baseboard of heavy perforated plastic 
(made by Vector). Both transistors are 
plugged into the same seven -pin in -line 
socket. The center pin is not used. 

The duo -junction seems to be a good 
substitute for the Unijunction in many 
respects. Of course, it is not equal in 
power dissipation or temperature toler- 
ance. Why not connect up one of these 
circuits and give it a try? END 

Fig. 3 -Pulse generator waveform. 

Fig. 4- Sawtooth generator waveform. 
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SINGLE TRANSISTOR 
OPERATES 

EIGHT -INCH 
SPEAKER 

By 
WILLIAM H. GRACE, JR. 

THERE is no gimmick in the title - 
this simple little single- transistor 
radio has been tested in various 
localities and has repeatedly given 

a good report of itself. Tone quality is 
excellent and volume is truly surprising 
for the few components employed. 

An efficient outside antenna and a 
good low -resistance ground must be 
available for loudspeaker results as 
there is no provision for rf amplifica- 
tion in the circuit. An antenna about 
'75 to 100 feet long plus a waterpipe 
ground makes a combination that gives 
adequate volume for a large -sized room 
(within about 15 miles of local broad- 
casting stations). Actual antenna size 
will depend upon location and the field 
strength of signals in a given area. 
For example, 18 miles north of New 
York City, a 60 -foot flattop brings in 
eight locals with fine quality and vol- 
ume. In the uptown region of the city, 
a 45 -foot length of lamp cord dropped 
out a window of a tall apartment 
house picked up 10 stations. Reports 
on the basic circuit from Richmond, 
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Breadboard model of receiver next to 8 -inch speaker. 
Unit is quite small even though parts are spread out. 

One transistor and a diode using Interflex prin- 
ciple result in good tone quality and volume 

Va., and the Chicago area were also 
favorable. 

Circuit history 
The schematic shows the two parts 

of the circuit. The first is the tuned or 
resonant section; the second is the 
detector amplifier or output section. 
There is only a single connection, a 
small coupling capacitor, between them. 
No ground return is provided as none 
is required. While this system may 
appear unconventional to some readers, 
it is not a new idea and was often used 
in the days of spark in standard wave - 
meters and receiving circuits. It is a 
most effective method of coupling and 
was chosen in this case for simplicity. 

The detector -diode is connected direct 
to the base of the transistor without 
any series capacitor. This is not a new 
idea either. The Interflex principle was 
introduced by Hugo Gernsback, the 
editor of this magazine, some 35 years 

ago. He suggested in 1925 that a crystal 
detector be substituted for the conven- 
tional grid -leak- and -capacitor combina- 
tion used in De Forest tube circuitry 
for improved quality and superior gain 
over that of existing circuits. He devel- 
oped the ingenious Interflex receiver 
which many of the old -timers will re- 
call building in the early 20's. The 
writer himself built such a receiver in 
1926 and was favorably impressed with 
the results obtained with a single tube. 

Shortly after the debut of tran- 
sistors, the Interflex was adapted to 
use with both the point- contact and 
junction type transistors and the 
August, 1955, RADIO- ELECTRONICS (page 
54) printed an article on it. The cir- 
cuit became a popular one and is widely 
used today in various applications - 
receivers, field- strength meters and, in 
modified form, in certain TV video - 
detector amplifier circuitry. All present 
transistor circuits in which a diode 
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replaces the usual base series capacitor 
are, of course, merely transistor adapta- 
tions of the original Interflex idea. 

Construction 
The receiver may be assembled in 

any way the builder elects. The author 
has constructed both breadboard and 
miniature versions with equally good 
results. It is easy to house the small 
number of parts in a case whose dimen- 
sions are slightly less than those of a 
postcard. No socket is required for the 
transistor because the adjacent parts 
provide sufficient support. Wiring is 
done with No. 18 copper wire, either 
solid or stranded. The soldered joints 
must be made with care so that cold 
joints will not cause trouble later. 

Parts assembly is not difficult; the 
order closely follows that shown in the 
circuit diagram. The front panel is 
drilled for mounting the volume control 
and tuning capacitor (and output jacks 
if desired). The first rf choke (RFC1) 
is soldered directly to the antenna and 
ground terminals. If the set tunes 
broadly after all other adjustments have 
been made, reverse RFC1's connec- 
tions. On the breadboard model (shown 
in the photographs), the battery is 
held in place by a plastic strap and a 
piece of sponge rubber. 

Try different values for Cl to find 
the best compromise between good vol- 
ume and desired selectivity. Somewhere 
between 15 and 30 µµf would be a good 
working value to try out first. If you 
have a small air trimmer on hand, wire 
it into the circuit to give an approx- 
imate idea of the value required. Sub- 
stitute a fixed capacitor of the same 
size in the finished rig. C3, also a very 
small capacitor, serves as the only 
coupling link between the resonant sec- 
tion of the receiver and the detector 
amplifier section. The exact value is 
again a compromise between volume and 
selectivity -too large a value will 
broaden the tuning; too small a value 
will diminish volume. A starting value 
of about 5 to 10 µµf is a good begin- 
ning to work from. I solved the problem 
by twisting together about 2 inches of 
No. 18 solid enamel -covered wire and 

NT 
ANT 
FERRITE 

GIMMICK 
CI COIL C3 

IS 30µµf TEXT 

RFCI C2 
250µH : 365µµf 

CK 705 

CK7 21 OUTPUT TRANS 
T 

Z=16 Sl 

Schematic of single -transistor receiver. 
A good external antenna is required. 

R -pot, 50,000 ohms with switch 
CI -I5 to 30 µµf, ceramic, see text 
C2 -365 µµf, variable 
C3-5 µµf (approximately), see text 
L -loop antenna, ferrite core 
RFCI -250 µh, see text 
RFC2 -2.5 mh 
D -CK705 (or IN34 or equivalent) 

then clipping off 14-inch lengths until 
the best value was found. This com- 
pletes the front end. 

One end of the second choke RFC2, is 
connected to the lower end of the volume 
control; the other end to the junction 
of C3 and the diode. Various diodes 
were tried, but the CK705 did as good 
a job as any tested. A 1N34 is also 
suitable. The volume control may be 
of almost any value between 25,000 
and 200,000 ohms, but be sure it has 
an attached switch to turn off the bat- 
tery when the set is not in use. If you 
are in an area of low field strength, 
the volume control may not be needed. 
But, as this receiver is designed to 
function in areas of medium to high 
field strength, the volume control is an 
asset. 

The transistor is a Raytheon p -n -p 
junction type, the CK721. Many others 
(2N106, 2N109 and 2N64) were found 
satisfactory with the exception of the 
CK722. An n -p -n transistor may also 
be employed in this circuit, but the 
polarity of the diode (and battery) 
must be reversed. If the diode polarity 
is not correct, the circuit will not func- 
tion. 

In the miniature version, the output 
transformer was mounted inside a 
separate' speaker case to reduce the 
space needed in the receiver case. 

Speaker selection 
Naturally, the actual output of a 

single- transistor receiver is but a few 
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Breadboard 
model of single - 
transistor unit. 
Notice the 
"gimmick" 
capacitor, C3. 

I6 S1 

SPKR 

V 
E B C 

/ 
loo o) 

\BOTTOM 
VIEW 

V -CK721 
T- output transformer, see text 
S -spst switch on R 

BATT -9 -volt battery (Burgess P6M or equivalent) 
Speaker, 8 ohms, see text 
Miscellaneous hardware, knobs (case or board and 

panel, depending on size desired) 

milliamps. Therefore it is very impor- 
tant to use a good output transformer 
and sensitive PM speaker. The very 
small output transformers are not suit- 
able for use with this circuit and much 
better results will be obtained from one 
of the universal types such as the 
Stancor A -3856 or the Lafayette TR -12. 

Proper impedance matching is most 
important for both volume and voice 
quality. The speaker should have a 
heavy magnet and high efficiency in 
converting the available electrical 
energy into sound. Several high -quality 
units were tested with excellent results 
when installed in an acceptable enclo- 
sure, but good PM units and baffles are 
expensive. After a search for a combina- 
tion that would deliver the goods with- 
out being too expensive, the Lafayette 
SK -130 was chosen. Mounted in a Karl - 
son 8 -inch enclosure, it gave results 
equal to some units costing several 
times as much. This is a British speaker 
with a magnetic flux density of 13,000 
gauss and a 1- inch -diameter voice coil. 
Its impedance is 16 ohms and could be 
well matched with either output trans- 
former mentioned above. The Karlson 
baffle is one of the better enclosures 
tried by this author. However, any 
good PM unit in a correctly designed 
baffle should produce good quality and 
volume with this tiny receiver. 

It being a very simple circuit, not 
many things can go amiss, but any 
experienced builder knows that errors 
do creep in once in a while. It often 
takes as much know -how to get the most 
from a very simple receiver as it does 
from much more complicated rigs. A 
small loss of efficiency in complicated 
jobs is seldom apparent but, in receivers 
with low audio output, even a little 
loss is too much. 

It is a wise move to place a meter 
in the collector circuit when a strong 
signal is being received and check the 
current drain. Readings of 10 to 20 ma 
are common, but it is desirable to limit 
the current to about 10 or 15 ma with 
the volume control under average 
operating conditions. The set has been 
run for periods well over an hour at 
better than 20 ma with no damage to 
the transistor. 

The constructor may experiment with 
voltages higher than the 9 volts used 
by the author as long as the transistor 
specifications are not violated. I used 
15 volts in some tests with an increase 
in volume, but transistors can be ruined 
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I N34 

TRANSISTOR 
CAPACITANCE 

THE accompanying schematic shows 
a capacitance (proximity) relay em- 

ploying a single transistor and oper- 
PICKUP PLATE (5° DIA) 

RELAY 
as a crowd stopper when the pickup 
plate is cemented inside a store window 
and a looker's hand is held opposite it 

L I 8 L2 EACH 20 TURNS OF N°22 ENAM WIRE 
CLOSEWOUND ON I° DIA FORM 

CI 

CHASSIS C4 S 

cs 20µµt 
2N247 
CONNECTIONS 

K 

o Ó T LEAD S TO GND 
1 ON -OFF 6V BATT 6MA 

One -transistor capacitance relay is easy to build. 
ated from four flashlight cells. This de- on the outside of the glass. 
vice has sufficient sensitivity for use The two coils, Ll and L2, are close- 

EI I IS IC 
B 1` 

CONNECT SHIELD 

wound on the same 1- inch -diameter 
form with % -inch separation between 
coils. Cl and C2 may be either minia- 
ture variable air capacitors or compres- 
sion type trimmers. C4 and C5 are 
paper, and C3 and C6 may be either 
mica or ceramic. Rl and R2 are 1/2 -watt 
resistors, and R3 is a 1,000 -ohm wire - 
wound rheostat. The pickup plate may 
be cut from sheet metal or metal foil. 
The relay is a surplus 1 -ma 5 -ohm 
meter type unit (Triplett meter type 
sensitive relay) obtainable from Blan 
the Radio Man, 64 Dey St., New York, 
N. Y., for $7.90. The nearest commer- 
cial equivalent is Barber- Colman type 
AYLZ 4524S (13 ohms, 1.7 ma). Note: 
the Triplett unit's contacts are rated 
at only 50 ma and an additional relay 
may be needed. 

To operate: 
1. Close switch S. 
2. Set Cl to minimum. 
3. Set C2's plates about 14 inch from 

minimum. 
4. Adjust rheostat R3 to close the 

relay -do not have any part of your 
body near the pickup plate at this time. 

5. Now tune Cl to open the relay 
completely. (Cl and L2 act as a wave - 
trap to absorb energy from the tran- 
sistor oscillator tank, C2 L1.) 

6. Now the device is ready for opera- 
tion. If you bring your hand close to the 
pickup plate, the Cl L2 circuit will 
detune, oscillation will increase and the 
relay will close. When your hand is 
withdrawn, the trap again absorbs 
energy and the relay opens. Rufus P. 
Turner 

Single Transistor Operates 8 -inch Speaker 
if the ratings are exceeded so keep your 
meter at hand when conducting such 
tests. 

Pseudo -stereo 
One other item of interest with this 

receiver was the use of two PM units 
of different sizes spaced about 8 to 10 
feet apart to get a pseudo -stereo effect. 
One unit was the SK -130 mentioned 
above and the other a 4 -inch model with 
a fairly large magnet for its small 
diameter. It was mounted in a separate 
baffle box -a homemade affair from 
plywood, a la the Karlson design. As 
each unit has a noticably different fre- 
quency response, the highs seemed to 
be more evident from the smaller 
speaker and the lows from the larger. 
The sound was pleasant to listen to and 
gave the impression that horns and 
violins were on the left while the bull 
fiddles and drums were to the right. 

Both speakers may be operated from 
a single output transformer, or separate 
transformers in series may be used. 
The actual sound output or volume 
seems to be somewhat more when two 
speakers are used, but this may be only 
an illusion. 

If no suitable PM speaker (and well 
designed baffle) is at hand, the receiver 
may be constructed and then tested 
with a pair of high- impedance magnetic 
earphones instead. Insert phone tips in 
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the output jacks or clip them across the 
output transformer secondary, turn the 
set to the ON switch position and check 
for proper operation and selectivity. 
If crosstalk is heard, it can be elim- 
inated by reducing the value of Cl and 
C3. Remember that C3's capacitance 
may be lessened by snipping the open 
end with wire cutters. 

If a PM speaker is added later, the 
values of Cl and C3 may have to be 
increased slightly over that found best 
for use on earphones to secure the best 
volume. Weak crosstalk is not heard on 
a speaker to the same degree as on 
phones. 

Other factors that affect volume are 
the exact values of RFC1 and RFC2. 
The value of RFC1 will be found to be 
close to 250 microhenries for the an- 
tenna lengths suggested, but other 
values may well prove more effective for 
peaking the low- frequency end of the 
band with aerials of different length. 
If the builder wishes to get the max- 
imum peaking action, a standard loop 
antenna may be substituted for RFC1. 
Set the tuning dial to a station in the 
vicinity of 550 kc, adjust the slug for 
best volume, then leave it alone. 

The value of RFC2 was found to be 
between 2.5 and 5 millihenries for best 
results but lower values can be tried. 
Select the one that proves best. For 
some reason, not understood by the 

(continued) 

writer, certain rf chokes tested gave 
much better volume and selectivity 
than did others. Those with ceramic 
iron cores seemed somewhat superior. 
It may be due to differences in Q. 
Experimenting might prove advanta- 
geous. 

The volume on earphones from a 
good local station should be on the 
uncomfortable side if the volume con- 
trol is wide open when the set is work- 
ing correctly. Such a signal on phones 
indicates that excellent loudspeaker re- 
sults will be obtained. END 

EDUCATIONAL TV ON TAPE 
Fifty tape recorders is a lot of ma- 

chines, and at almost $50,000 apiece, 
that's about $2,500,000. But 43 edu- 
cational TV stations around the country 
will be getting video tape recorders from 
the Ford Foundation soon. The Na- 
tional Educational TV & Radio Center 
is presently checking recorders to decide 
what brand they'll use. Meanwhile 
Ampex reports that over 100 TV sta- 
tions now have their video tape ma- 
chines. There are also more than 100 
Ampex video recorders overseas. Cur- 
rent production rate is two machines 
every day, and orders are stacked up 
for more than a hundred units ahead. 
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TAPE (ADHESIVE SIDE OUT) 

MOVABLE 
PIECE CARDBOARD 

Fig. 1 -Place strips of tape (sticky side 
out) on form before winding any coils. 

By R. L. WINKLEPLECK 

TI:ANSISTOR converters of low - 
voltage dc to high -voltage ac (or 
dc) have many obvious advantages 
over the conventional vibrator type 

power supply. They're compact, have no 
moving parts and nothing to wear out. 
They introduce little or no noise into 
associated circuitry since the square - 
wave output is easy to filter, and they 
are very efficient when properly de- 
signed. 

The wide selection of power transis- 
tors which combine relatively high 
alpha under load with comp2ratively 
low cost is rapidly sounding the death 
knell for vibrator power supplies. 

The only serious drawback is the 
high cost of transistor power trans- 
formers, which must be correctly de- 
signed for high e.Ticiency. This cost 
bottleneck can be eliminated by rewind- 
ing an old transformer from the junk - 
box. It is not claimed that such a re- 
wound transformer is the full equal of 
the expensive commercial units. But it 
is possible to get fairly high efficiencies 
(with good design). This makes the 
home -rolled version very attractive if 
the thickness of your pocketbook is an 
important consideration. 

Basic circuit 
Fundamentally, a transistor power 

converter resembles a blocking oscilla- 
tor or a multivibrator. The collectors 
of two transistors are connected to a 
center -tapped transformer primary. A 
feedback winding is connected to the 
two bases in such manner that the con- 
ducting transistor is biased forward 
and the nonconducting one cut off as 
long as current through half the pri- 
mary winding continues to rise. This 
bias is maintained until the transformer 
saturates and can no longer supply the 
drive signal. At the instant of satura- 
tion, the base currents reverse. The 
conducting transistor now cuts off, and 
the other one is driven into conduction. 
This action is continuous and repeti- 
tive, producing an essentially square 
waveform. The secondary output volt- 
age is proportional to the winding ratio. 
The frequency depends on the supply 
voltage, the primary inductance of the 
transformer and peak collector current. 
If the saturation flux of the transformer 
core material is known, it is possible 
to design for a specific frequency. 

In the absence of this information, 

OCTOBER, 1960 

The high cost of special transformers need no longer stop 
you from building your own transistor power supply 

it is still possible to design an efficient 
power supply. It can be made to fit the 
transistors available and the input and 
output voltages and currents desired, 
but the frequency will "fall where it 
may." This is not too important if you 
plan to rectify the output. 

Saturation test 
First, an old transformer must be 

selected. The larger the transformer, 
the higher its potential power output. 
The frequency will be relatively high, 
however, and good results are possible 

with almost any old filament or audio 
transformer with a core area of at least 
% square inch. Dismantle the lamina- 
tions, remove the old windings and 
make a matching winding form. This 
may consist of a 4- to 6 -inch strip of 
wood with the same cross -section as the 
transformer core. A small square of 
thin wood is nailed across one end. Pre- 
pare a second piece with a square hole. 
This can be slid onto the core form and 
fastened in position to provide a wind- 
ing area just the height of the window 
in the core (see photo). A strip of light 
cardboard (the width of the coil) is 
wrapped around the form and held in 
place with a piece of tape. 

Three temporary coils wound on the 
form will be used to get information on 
core properties. Scramble -wind a 30- 
turn winding on each end of the form 
with enameled wire (which may be 
salvaged when the transformer is dis- 
assembled). The wire size used in these 
coils is not important. The center of the 

core area is wound with 30 turns of 
heavy enamel wire -No. 20 or larger 
is suitable. The completed three wind- 
ings are now removed from the form 
and the transformer laminations re- 
assembled around them. If a couple of 
strips of tape are laid across the form 
sticky side out (Fig. 1) and then folded 
across the completed windings, they 
will be much easier to handle. 

Now for the tests! You'll need a stor- 
age battery (or other heavy -duty 
source) of the voltage which you plan 
to use with the power supply, a heavy - 
duty rheostat and a do ammeter. These 
are connected in series to the heavy 
center test winding so the current to 
the winding can be varied and meas- 
ured. A low, 60 -cycle voltage is con- 
nected to one of the end windings. This 
should be 1 volt or less, otherwise it will 
confuse the reading. The 0.75 -volt fila- 
ment tap of a tube tester may be used 
or a suitable voltage divider may be 
temporarily hooked across the output 
of a spare filament transformer. The 
vertical leads from an oscilloscope are 
attached to the third coil and a hori- 
zontal scope lead is attached to either 
end of the ac winding (Fig. 2) . Set 
the scope for horizontal input and apply 
the ac voltage. 

Adjust the horizontal and vertical 
gain controls to produce a rectangular 
trace similar to Fig. 3 -a. The figure 
may be reversed but this isn't impor- 
tant. This trace is the first cousin of 
the transformer's hysteresis loop. Now 
apply and gradually increase the dc. 
Notice that the height of the scope pat- 
tern shrinks as in Figs. 3 -b and c. In- 
crease the direct current until the 
almost -horizontal lines meet and cross 
as in Fig. 3 -d. Note the meter reading. 
This is the current required to saturate 
the core. With this information it's 
time to start a little pencil work. 

Calculating windings 
Now we have to decide what tran- 

sistors to use. When the switching 
capabilities of a transistor are not 
known, they can be assumed to be 
approximately five times their class -A 
amplifier ratings. The collector voltage 
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should be rated at 21/2 times the supply 
voltage you plan to use. 

Divide the ampere -turns for satura- 
tion (determined by the test) by the 
collector- current rating of the transis- 
tor chosen. This gives the number of 
turns for each half of the collector 
winding since each transistor operates 
into half the winding. The wire size 
required may be determined from a 
reference source such as the wire table 
in the ARRL Handbook. 

The center -tapped base -bias winding 
should consist of one -fifth the turns of 
the total collector winding. Very little 
current flows in this coil, so No. 26 or 
28 wire may be used. 

To get the number of turns for the 
output winding, multiply total collector 
turns by the desired output voltage, 
then divide by twice the supply voltage. 
This gives the open- circuit output volt- 
age. The number of turns must be 
increased by from 20% to 50% if this 
voltage level is to be reached under 
heavy load. Wire size for the secondary 
may be quite small. In fact, it must be 
small if the windings are to fit the 
transformer window. You can deter- 
mine the secondary wire size from the 
wire table. Pick out the smallest wire 
that will carry the load. 

Winding the coils 
The coils are wound on the wooden 

form which has first been prepared with 
the cardboard strip and the short 
lengths of binding tape placed adhe- 
sive -side out (Fig. 1). Enameled wire 
is used for all windings. It should be 
laid on in smooth layers; this way it 
will occupy far less space than if 
scramble- wound. The secondary goes on 
first. If some kind of winding jig can 
be fashioned from a hand drill or a 
lathe, winding the coils will be a lot 
easier. Leave plenty of wire for leads. 
Wrap the secondary with a layer of 
tape and then do the center- tapped base 
bias winding. The collector coil is 
wound last. The tape strips are then 
pulled tightly across the windings, a 

AC 

AC 9 SCOPE HORIZ INPUT 

SCOPE VERT INPUT 

Fig. 2 -Test circuit used to determine 
transformer's saturation point. 

final protective layer of tape is applied 
and the completed winding is slid off 
the form. Reassemble the laminations 
around the new winding. 

If you intend to experiment with the 
number of secondary turns (to find 
what is required to put out the needed 
secondary voltage under load), the sec- 
ondary may be wound last. However, 
the efficiency is reduced somewhat by 
this arrangement. 

When you take the trouble to prepare 
an accurate winding form and wind the 
coils neatly, there should be no difficulty 
in keeping the overall size of the wind- 
ings small enough to fit the window of 
the transformer core. It's always a good 
idea, however, to use the smallest 
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SOURCE OF 
VARIABLE DC 

Fig. 3 -a, b, c -scope patterns obtained as the transformer nears the saturation 
point; d -when lines cross, transformer is saturated. 

wire which will carry the calculated 
current using the wire tables as your 
guide. Furthermore, place each turn 
tightly against its neighbor and keep 
the layers orderly. 

Try it out 
There are many transistor power 

supply circuits but the one shown in 
Fig. 4 is simple and dependable. It uses 
two resistors in a voltage- divider ar- 
rangement to assure easy starting un- 
der load. The high -voltage capacitor 
(C1) across the secondary is to reduce 
spikes which might damage the tran- 
sistors. A high -capacitance low- voltage 
capacitor across the supply voltage will 
eliminate hash in associated equipment 
(if any is noted). The ratings of the 
rectifiers and the capacitors are deter- 
mined by the output voltage and cur- 
rent. 

Connect the transformer as shown 
and apply 1 or 2 volts. It should start 
to oscillate immediately. Use a scope or 
voltmeter across the secondary to check. 
If nothing happens, reverse the feed- 
back leads (to the transistor bases), re- 
apply power and you should be in busi- 
ness. 

Examples 
These directions have purposely been 

given without examples so that you 
might use them to build a power sup- 
ply to fit exactly your needs with the 
materials at hand. A couple of "for - 
instances," however, are helpful: A 

RECT I TO 4 

+ 
BATT 

Fig. 4- Typical transistor power supply. 
The voltage and power rating of the 
supply will determine the ratings of the 

rectifiers and capacitors. 

burned -out Stancor filament transform- 
er is salvaged. A coil form is prepared 
to match its 3/4- square -inch core area 
and the test coils are wound as de- 
scribed. With a 6 -volt supply, 1.5 am- 
peres are required to pull the scope 
trace together (indicating core satura- 
tion). This is 45 ampere- turns. Two 
CBS 2N256 transistors on hand are 
rated at 2 amperes (approximately) 
collector current in switching service. 
Dividing 45 by 2 indicates that each 
half of the collector winding should con- 
sist of 221 turns. This winding will 
carry 2 amperes and the wire table sug- 
gests a size between Nos. 18 and 19. 
Either No. 18 or 20 will be satisfactory 
and the smaller size is used because the 
power supply won't be in steady use, 
current flows through each half of the 
winding alternately and a roll of No. 20 
is on the shelf. The base -bias winding 
will have one -fifth the collector turns 
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and there's some No. 28 wire available 
for it. Figuring a secondary voltage of 
150 open -circuit, we multiply 45 (the 
collector turns) by 150 and divide by 12 
(twice the supply voltage). This rounds 
out to 560 turns. While No. 40 or small- 
er would be OK, this isn't a big wind- 
ing so a convenient spool of No. 32 is 
used. The coil form is chucked in the 
lathe and "away we go." 

Even though a much larger second- 
ary wire size was used than needed, the 
cross- sectional area of this winding is 
comfortably smaller than the window. 
If we'd decided on a much higher sec- 
ondary voltage (requiring many more 
turns), it would then have been impor- 
tant to use the smaller wire so the 
windings would fit the window area. 

When completed and hooked up in the 
multivibrator circuit, the output is 150 
volts, no load, just as figured. A 60- 
milliampere load is applied which pulls 
the output down to 100 volts. This is an 
output of 6 watts. The 6 -volt input is 
supplying 1.7 amperes (or a bit less) 
or 10 watts. Thus the efficiency is 60 %. 

By reducing the size of Rl and 2, but 
still retaining their 10:1 ratio, the out- 
put can be raised to 10 watts or even 
more -still at 60'% overall efficiency. 
With these transistors, however, the 
base current must not exceed 100 ma. 
Any adjustment of the resistors must 
keep base current within this value. 

Next, a small audio output trans- 
former with a core area of 1/2 square 
inch from a junked ac dc radio was re- 
built. It required only 20 ampere -turns 
to close the hysteresis loop. It was decid- 
ed to lower the battery drain, so a cen- 
ter- tapped 50 -turn collector winding 
was calculated to produce only 0.8 -am- 
pere collector current. This and the 10- 
turn bias winding were applied on top 
of the original transformer high- imped- 
ance winding. A test showed that it 
pulled just under 1 ampere, about as 
expected. The no -load output was 500 
volts. It charged a 500 -uf photoflash 
capacitor to 450 volts in 25 seconds and 
would make a fine power supply for an 
electronic photoflash outfit. Incidental- 
ly, the laminations in some small audio 
transformers are placed all one direc- 
tion. For power purposes these lamina- 
tions, when reassembled, should be al- 

-/ ternated. 
In instances where it is possible to 

salvage and use the old transformer 
secondary or primary intact, most of 
the work is eliminated. The collector 
and base windings go on fast and eas- 
ily, occupying far less space than the 
original primary. 

These two examples show the flexibil- 
ity possible with this design procedure. 

Your power supply can be designed 
for your car radio, for mobile equip- 
ment or for an electronic photoflash. 
Just remember that the transistors are 
working hard in some of these applica- 
tions. They give off quite a bit of heat 
and must be mounted on a metal sur- 
face to help dissipate this heat. Check 
their operating temperature, if it goes 
over 150'F you'd better arrange a 
larger heat sink, a cooler location or 
perhaps a small fan to cool them. END 

OCTOBER, 1960 

1'hr 1ritud ng form lcitli rarJlioari1 rollar 111P111 II 

Completed windings are covered with protective layer of tape. 

Windings removed from form and ready for assembly. 

A completed transformer and the test coils. 
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THE 

TUNNEL 

DIODE 

REALLY 

WORKS 

These two practical circuits can be 

duplicated by the average experimenter 

THE tunnel diode is an amazing 
semiconductor. Articles on it and 
its applications have appeared in 
periodicals, but have often been 

too theoretical for readers who like to 
experiment. Exact voltage and corn - 
ponent values are often missing, making 
it hard to duplicate the stated results. 
(The operating bias for a tunnel diode 
is generally very critical.) 

The July issue of this magazine, page 
26, carried an excellent discussion of 
basic principles of the diode. It showed 
that this device has a negative re- 
sistance sandwiched between regions of 
positive resistance. Fig. 1 shows a 
highly simplified form of the familiar 
tunnel diode curve. Current increases 
as voltage is increased up to about 0.1 
volt, then decreases as voltage increases 
from 0.1 to a little less than 0.5 volt, 
when it again starts to rise with in- 
creasing voltage. Voltage and current 
values are typical for a 1N653 (Texas 
Instruments) . Circuit theory indicates 
that such a device must be an excellent 
oscillator and switch. This article will 
give full details on a crystal oscillator 
for 27 -30 mc and a switch that is 
triggered by light. 

The oscillator 
The negative resistance region means 

that the tunnel diode is a ready oscil- 
lator. As explained in the July issue, 
the load line must intersect the region 
of negative resistance (Fig. 2). This 
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By I. QUEEN 
EDITORIAL ASSOCIATE 

load resistance is smaller than the nega- 
tive resistance of the diode, specified as 
-40 ohms for a 1N653. E,, the circuit 
voltage, is a small fraction of a volt. 

No battery with such low voltage is 
generally available, so a divider is 
needed. Fig. 3 illustrates the crystal 
oscillator. Note the low value for R3 
(which determines circuit resistance). 
Oscillations occur when the voltage 
across the diode is about 0.2. Start with 
a 100 -ohm pot for Rl. To set it, vary 
Rl (and R2 for fine adjustment) and 
listen for the signal on a nearby re- 
ceiver tuned to the crystal frequency. 
Tune C2 for maximum output. For 27- 
30 mc, L is 16 turns of No. 18 wire, 1/4- 
inch diameter, close- wound. 

You may also adjust this oscillator 
and observe circuit operation by meas- 
uring voltages. Start with maximum 
resistance at R1 and R2, then raise the 
voltage across the diode. (R2, the 20- 
ohm pot, is rather critical. Use 10 ohms 
for ease of control.) At about 0.17 

Fig. I -Tun nel diode characteristic in 
an idealized -or cubist -form. 

Simple tunnel -diode oscillator. 

volt (as measured with a 20,000 -ohms- 
per -volt meter) you will note a sudden 
jump (to about 0.? volt) and oscilla- 
tions will begin. 

This circuit will work with any over- 
tone crystal from 27 to 30 mc without 
retuning. This is hardly the upper fre- 
quency range of a tunnel diode. With 
smaller tanks you should have no 
trouble pushing the range higher. If 
you remove the crystal, the circuit will 
self- oscillate with a rough and unstable 
signal. 

Once Rl has been determined for 
your particular diode and circuit, it 
may be replaced with a fixed resistor. 
A 47 -ohm unit is just right for my 
oscillator. 

For safety, limit diode current to a 
maximum of about 6 ma till you deter- 
mine the current value for Rl. 

Construction is uncritical. In my unit, 
a battery and voltage- divider unit 
already on hand was used. That portion 
of the circuit could, of .course, be 
mounted on the board with the other 
components. 

Trigger switch 
When the load line intersects the 

diode characteristic in three places (as 
load 1 does in Fig. 4) we have a switch. 
As an example, suppose the circuit 
voltage is E2, about 1.2 volts. Load line 
1 resistance is about 250 ohms. When 
the circuit is switched on, it stabilizes 
at point A. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


lat 

Now if a weak positive pulse is ap- 
plied to the diode, the operating point 
will rise over the peak. It will move 
along the downward slope quickly (due 
to negative resistance) and arrive at C. 
(Point B is an unstable position, and 
is of little importance in this explana- 
tion). All this takes place instantane- 
ously. Thus even a very weak pulse 
will trigger the circuit from A to C. 
In a 1N653 these points correspond to 
about 5 and 2 nia, respectively. (This 
is terrific amplification, if you want to 
look at it that way.) 

The triggering push may be an ex- 
ternally applied voltage or it may be 
just a reduction in circuit resistance. 
To show this, refer to Fig. 5. Starting 
with maximum R1, lower the resistance. 
At about 5 ma the meter will suddenly 
deflect downward to 2 ma, although we 
are reducing Rl. The operating point 

Fig. 2- Operating point for tunnel 
diode oscillator. 

(Fig. 4) has moved up the curve till it 
reached the peak of the characteristic. 
At that instant (when it reaches the 
peak) it snaps to C. R2 (Fig. 5) is a 
limiting resistor. 

Now increase Rl. The slope of the 
load line becomes more horizontal until 
it coincides with load 2, at which instant 
the current will snap upward. For the 
1N653 this occurs when the total series 
resistance is about 1,250 ohms. The 
current will snap from a low of 0.6 ma 
to 1.2 ma. 

The circuit may be triggered by light 
falling on a photocell (Fig. 6). A low - 
resistance Hoffman Sl -A solar cell is 
shown in series with the winding of a 
relay RY to be energized. Light falling 
on the solar cell increases the circuit 
voltage and triggers the circuit. The 
higher voltage corresponds to changing 
the load line from 2 to 3 (Fig. 4). When 
RI-47 ohms, see text 
R2 -20 ohms, pot (see text) 
R3 -10 ohms 
All resistors 1/2-waff 10% 
CI -.001, ceramic 
C2 -2S -µµf trimmer 
L -16 turns No. 18 enameled, 1/4 -inch diameter, 

closewound 
XTAL -see text 
S- push -button, normally open D- tunnel diode, IN653 or equivalent 
BATT -I.2 -volt, nickel- cadmium rechargeable. (The 

one shown was mounted in a metal screw cap 
with a phono plug.) 

Miscellaneous hardware, jacks, boards or other 
housing as desired 

© 
RI S 

4711 Z 
+ 

1.2V R2 

BATT 2032 

CABLE B PLUGS 

©SEE TEXT 

Fig. 3 -The tunnel -diode oscillator on 
the right; power supply on the left. 
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Cl 

E A T T 

JI 

R2 
RI 

S 

J2 Ët3 XTAL. SOCKET 
f 

8 

SOCKET 

2 

A luok inside the oscillator. 

Switching circuit 
uses a tunnel di- 
ode. 

D SOCKET R2 

One resistor sits under 
the chassis of the switch- 
ing circuit. 
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the new line touches the peak point on 
the characteristic, the circuit triggers 
and the relay drops out. 

The photo shows an actual switching 
circuit based on the above experiment. 
The relay must have a low- resistance 
winding. Being unable to find a suitable 
unit, I modified a Sigma 5F -1000, which 
has two coils in series, for a total of 
1,000 ohms. They are reconnected in 
parallel to cut resistance to 250 ohms. 
Observe polarity of windings. The 
yellow lead of each coil is soldered to 
the black of the other. A 470 -ohm re- 
sistor is shunted across the windings. 
This lowers the resistance and the sen- 

1 ig. 4 -How the tunnel -diode character 
istic is used in switching. 

1N653 

Fig. 5- Tunnel -diode switching circuit. 

sitivity of the relay. Now the relay 
should be adjusted to pull in at 4.6 ma, 
release at 2.3 ma, approximately. Prime 
the circuit by pressing the RESET button, 
then lower R3 gradually until you are 
just below the trigger point. If trig- 
gering occurs, note the point and start 
over again, this time not advancing the 
control so far. 

When properly set, the illumination 
from a 40 -watt lamp at about 18 inches 
is sufficient to trigger the circuit and 
release the relay. Note that the solar 

6 O TO CONTROLLED CKT 

R3 eon 

RI -470a 

I.2V 
R2 RESET p 

GATT loa IN653 
ET ß,N/1. T - -- 

O SEE TEXT 

Fig. 6- Practical tunnel -diode switch. 
RI-470 ohms 
R2 -10 ohms 
R3 -20 -ohm pot 
RY- Relay, Sigma 5F -1000, modified, see text 5- push -button, normally closed D- tunnel diode, IN653 or equivalent V- photocell, Hoffman S1 -A or equivalent 
Miscellaneous hardware, perforated board, 

jacks, etc., a, desired 

cell is in series aiding with the battery. 
This circuit may be made so sensitive 

that it can be triggered by switching 
on or off a nearby soldering iron or 
other appliance. The magnetic field of 
the ac does it. 

If you reverse the polarity of the 
solar cell, you can prime the circuit with 
illumination on the cell. Then you can 
trigger the circuit by interrupting the 
light falling on the cell, even for a brief 
instant. END 
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CONVERGENCE has been made a 
great deal easier in the later - 
model color sets, for which we 
are duly grateful. RCA, for ex- 

ample, has mounted all the convergence 
controls on a separate board which can 
be set up on bolts above the back of the 
set so that it is accessible from the 
front. 

Control circuitry in this department 
has changed too. RCA and others have 
adopted a very useful device, the "com- 
bination" control (Fig. 1). These are the 
ones marked R -G -1, R -G -2, etc. They 
work on both red and green at the 
edges of the screen, the most difficult 
place to get good convergences. 

Some of these are inductance con- 
trols, some resistive pad types. They are 
found mainly in the horizontal dynamic - 
convergence circuits and their operation 
is exactly the same as the older types. 
The details vary from manufacturer to 
manufacturer, of course, so go by the 
detailed setup instructions furnished 
with each set. 

Before we leave this circuit, there's 
one point I'd like to mention: watch 
that contrast! We recently installed a 
late -model set. The color was beautiful, 
no fringing or contamination, and we 
were very pleased. A few days later, the 
owner called, complaining about fring- 
ing, impurity and several other things 
including loss of focus. We rushed over 
to the house in time to catch a color 
program. 

Sure enough, there were all the symp- 
toms she had mentioned. 

It was quite by accident that I hap- 
pened to turn the contrast control. Im- 
mediately, the picture cleared up and 
all the objectionable symptoms dis- 

Fig. 1- Convergence board 
used by RCA in CTC10 
sets. It is similar to the 
board in the August, 1960, 
issue, page 83. 

6CL6 300µH 
2ND VIDEO AMPL 

FROM 
DELAY 180pH 
LINE 

TO CRT 

CATHODES 

15K 

BRIGHTNESS 

-20V 
Fig. 2 -Both the contrast and brightness 
controls are in the second video ampli- 

fier grid circuit. 
appeared! The contrast control had been 
"opened wide." This gave us something 
of the same effect you'd get on a 
sensitive black -and -white set: smearing, 
loss of fine detail, excessive brightness, 
and, in this instance, slight miscon- 
vergence (probably due to a bit of 
blooming). In this particular set and 
in many others of the same vintage, I 
think you'll find that picture quality is 
best with the contrast control turned all 
the way down (counterclockwise). 

While this may seem strange to those 
accustomed only to black -and -white cir- 
cuitry, in the average color set it is quite 
normal. The controls labeled CONTRAST 
and BRIGHTNESS are found in quite a 
different place on color TV's. The con- 
trast control on black- and -white re- 
ceivers is usually located in the video 
amplifier cathode; in color sets it may 
be in any of several circuits. It is often 
located in or around the grid circuit of 
the second video amplifier (Fig. 2). 
However, in later chassis, you may find 
it back in the cathode ( Fig. 3). Bright- 
ness controls are not found on the 
picture -tube grid or cathode, but in the 

FROM 
BLANKING 
AMPL 

VERT 
AMP TILT 

R-G DIFF R-G DIFF 

R-G MASTER R -G MASTER 
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HORIZ 
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R-G-3 

R-G-4 

B-2 

R-G-2 

R-G-I 

B-I 
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grid circuit of the same second video 
amplifier (Fin. 3). These controls will 
have a slightly different effect than 
those we're used to. Check the installa- 
tion instructions carefully and find out 
the control setting for correct opera- 
tion. As a general rule, brightness 
should be set just below the blooming 
point and the contrast should be set as 
low as possible to avoid the slight 
blooming and excessive contrast that 
will mess up the color. 

FROM 
DELAY 180K 
LINE 

0.41 4.7 K 

126Y7 
300 H 

2ND VIDEO AMPL 
7 

180pH 
22µµf 

680µµf 

y 

woo 
680K 500 

.01 CONTRAST 

11- .0022 .01 

BRIGHTNESS 

r 
22011 O ! µH 

330 
PPf B+ 

loon _ 300V 
FROM HORIZ OSC 
OUTPUT GRID 

Fig. 3 -The contrast control has re- 
turned to the cathods circuit. 

Another point that many of us over- 
look is checking the high voltage be- 
fore attempting any convergence or 
purity adjustments. I have run into sev- 
eral sets lately with convergence 
trouble that cleared up when the high 
voltage was returned to its normal 
value. If the convergence has been 
worked over with the high voltage below 
normal, there will be some readjusting 
to do! 

Installation instructions (or service 
data) on all sets will give the proper 
procedure for high- voltage tests and 
adjustments. 

Bad rectifier? 
An Emerson 1184 needed a new picture 
tube. After replacement, the raster 
wouldn't fill the screen, so I paralleled 
the selenium rectifier with a new one 
and got a full raster (I let it play for 
about an hour). After I replaced the 
rectifier, the set would not work! There 
was no B -plus or boost. 

We've replaced practically everything 
in the set including the flyback and 
oscillator coil. All capacitors and re- 
sistors in the horizontal section have 
been checked and double- checked. We're 
about ready to try building a separate 
high- voltage power supply! -R M. P., 
San Diego, Calif. 

I hate to say this (and I wouldn't 
dare if I hadn't done the same thing 
myself so many times) , but have you 
checked that new rectifier that you put 
in? If the set worked for an hour with 
the old rectifier shunted, then went 
out completely with the new one, there 
must be something wrong in or around 
that rectifier! 

If this isn't the trouble, check the 
resistors in the B -plus circuit (the 
surge resistor, filter resistor, etc.). You 
might also check the capacitors while 
you're there. There is a definite possi- 
bility that your trouble is originating 
in the B -plus rather than in the high- 
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voltage supply. In many cases, replacing 
a rectifier will raise the supply voltage 
enough so that marginal components 
(right on the verge of going bad) will 
fail when the B -plus is brought back 
to normal. Also check the hardware and 
connections at the high -voltage rectifier 
socket. 

Vertical rolling 
Hare you any suggestions for elint- 

inalig a stubborn. vertical roll that 
apl,a ans when an RCA KCS -92 is first 
turned on ? -J. I., Newark, N. J. 

Have I? Yes, sir! Like almost every- 
thing in television, this is a "single 
effect with many possible causes!" You 
must locate this trouble by a process of 
elimination, taking the most likely sus- 
pects first. 

Therefore, replace the tubes first: the 
12AU7 and 6AQ5 oscillator and output. 
Next, check the parts circled in Fig. 4. 
These all play a part in determining 
the operating frequency of the oscilla- 
tor. If a resistor is off value when cold 
or a capacitor is leaky, the time con- 
stant of the circuit is changed and it 
runs off frequency until it reaches oper- 
ating temperature. So measure all re- 
sistors in these R -C combinations very 
carefully and replace any that show 
signs of being too far off in value. 

Clip an ohmmeter across the resistor, 
then hold the tip of a soldering iron 
near the resistor for :; or 4 seconds. If 
the value changes more than 5',; , re- 
place the resistor. 

Oscillator troubles I ., .v,'bode-coupled an,lliribrator 
vtilb o .slrrbilizing or ringing roil, (hori- 
zontal oscillator), Pre found that some- 
times you can short out this roil with- 
out affecting oscillator 0))?'??? 1 ion and 
sometimes you can't. Furthermore, 
where a 6AL5 phase detector is 0sed, 
the oscillator's control -grid voltage is 
normally zero. When you ground the 
control grid, the stabilizing coil can be 
shunted out and the µinhere made to 
"flout" by adjusting the bola! control. 

I hare recently rercirrrl for serriee 
an Admiral 21F1 that goes so far out 
when the coil is shun fea that it picture 
cannot be synced in. Is there a canialion 
of this circuit which won't wort' with 
the coil shorted out? Or, does this mean, 
trouble?-V. I. S., Canon City, Colo. 

You're exactly right, up to a certain 
point. Normal voltage on the "input" 
grid of the horizontal oscillator is usu- 
ally zero. The phase detector controls 
the frequency of the horizontal oscilla- 

I/212AU7 
SYNC OUTPUT 

62V / 
I0K 

1/212AU7 
22K .0022 VERT OSC 

tor by varying; this do voltage. There- 
fore, we can ground this point and re- 
move all "sync input ", thus removing 
one possible source of trouble in the 
horizontal oscillator circuit. Please note 
that in this type of circuit, horizontal 
sync is not applied to the oscillator! It 
never gets any further than the phase 
comparer. There, it and the pulses from 
the flyback are compared (in phase) 
and transformed into small dc voltages. 
When both sync and pulse are in phase, 
the net output is zero. 

Now, as to the oscillator circuit going 
far out of sync when the ringing coil is 
shunted: this is an R- C- coupled multi- 
vibrator and the ringing coil is not pri- 
marily one of the frequency- determin- 
ing elements! Its only use is to stabilize 
circuit operation. Frequency- determin- 
ing elements are the resistors and ca= 
pacitors in the coupling networks. 

The ringing coil and capacitor form a 
high -impedance path between the oscil- 
lator plate and B -plus. In effect, they 
are part of the plate load impedance 
for this half. Therefore, when the coil 
is shunted, only the plate load resistor 
is left in the circuit. As B -plus is always 
(or darn well should he!) at ground 
potential for ac, if we shunt the ringing 
coil in a circuit using a small plate 
resistor, like your Admiral, the plate 
of that section is "too close to ground." 
This cuts down the output and the mul- 
tivibrator becomes badly unbalanced 
and gets very stubborn about working! 

To cure this, simply increase the 
plate load resistor temporarily. Discon- 
nect the plate resistor and raise it to 
about 15,000 to 20,000 ohms so that the 
plate impedance of this half of the mul- 
tivihratot will have sufficient output to 

(Continued on page 66) 
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Fig. 5-The plate load resistor must be 
made larger temporarily to operate the 

Itivibrator with the ringing (Huez. 
Lock) coi I shunted. 
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Fig. 4 -All circled parts can affect vertical oscillator frequency. 
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GO STEREO IN STYLE . . . WITH HEATHKIT'QUALITY AND ECONOMY! 
ECONOMY STEREO AM /FM TUNER KIT (AJ -10) 
Full fidelity .\ NI and FM reception, plus up -to -the- minute 
design features are yours at minimum cost with this new 
Heathkit stereo tuner. Features include: 2.5 uv. sensitivity 
for 20 db of quieting: individual flywheel tuning; separate 
magic -eye tuning indicators for AM and FM; AM bandwidth 
switch; 3- position (off- half -full) automatic frequency control 
(AFC): FM multiplex adapter output; built -in F \I rod an- 
tenna; terminals for external AM and F \I Q antennas; "AM." "STEREO" and "F \I $5995 
function selector switch. 14 lbs. AJ -10 V 

$6.00 dn., $6.00 mo. 

FREE CATALOG 
Send f o r your copy today! .. . 

describes over 150 Heathkit 
hi -fi, ham radio, test, marine 
and general products, 

HI -FI RATED 25/25 WATT 
STEREO AMPLIFIER KIT (AA -50) 
In one handsome package. you get both stereo power and 
control, with a host of deluxe features. Hi -fi rated at 23 watts 
per stereo channel (50 watts monophonic), this new Heathkit 
design includes channel separation control . . . new mixed 
center speaker output ... stereo reverse and balance controls 
. . . separate tone controls for each channel with ganged 
volume controls ... five switch -selected inputs for each chan- 
nel (stereo "mag. phono,'' tape head, three 
hi- level). Extra input for mono "mag. phony $7Q95 
Special outputs for tape recording. 30 lbs. AA -50 1 a 

$8.00 dn., $8.00 mo. 

YOUR "BEST BUY" IS HEATHKIT HI -FI! 

STEREO /MONO 
RECORD PLAYER KIT 
Foul 
78 111' \l duo tnnc h I \ -til) 
ccraniie,:tcrcocaru 
AD -10 $33.95 

MIXED LOWS STEREO 
CROSSOVER KIT 
J)cliwcrs lic<lucncic: 
to single iv i; _ liI is lo 
vidual w-inn spcak,r:. lo II), 
AN -10 $19.95 

TRANSISTOR 
PORTABLE KIT 
7 rencn,luii< value: 6- transis- 
tor cuciii(.. Fun to I,iiild! 
XR -2P (plastic) 
() II,: $29.95 

Just 10`' DOWN ON ORDERS OF $55 OP MORE! 
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HEATHKIT'. . . FOR FLEXIBILITY and COMPATIBILITY! 
ECONOMY STEREO PREAMPLIFIER KIT (AA -20) 

A low -cost, versatile stereo preamplifier control center. Four 
inputs each channel accept magnetic cartridge; crystal or 
ceramic cartridge; and tuner, tape, TV, etc. Six position 
function switch gives flexible stereo or monophonic use. Fea- 
tures cathode follower outputs plus hi -level outputs for tape 
recorder drive, calibrated Baxandall -type tone controls for 
each channel, clutch -type volume controls, filament bal- 
ance controls, and accessory AC sockets 
Self- powered. Styled in black and g 
Shpg. wt. 8 lbs. 

Now a complete 

old: 95 
AA-20 $34 

PROFESSIONAL RATED 
35/35 WATT BASIC AMPLIFIER KIT (AA -40) 
foul_iles as superb dual ? watt stereo amplifier or a full - 
hedged 70 watt monophonic amplifier. Features: mixed - 
channel center speaker ou put; individual level controls; 
"Stereo- Mono" switch (tics ')oth amplifiers to one level con- 
trol for monophonic use); dual outputs for 4, 8, 16 and 32 
ohm speakers. Paralleling ou puts for 70 watt 

$7995 monophonic use matches 2, 4, 8 and 16 ohm 
speakers. 41 lbs. AA-40 

$8.00 dn., $8.00 mo, 

Mobile PA Sound System in easy- to- build,HEATHKITform! 
MOBILE PA SOUND SYSTEM 
Perfect for political campaigns, advertising, sporting events. 
The powerful amplifier operates from any 12 v. car battery. 
Features an all- transistor circuit; inputs for microphone and 
music source. Two channel mixing circuit "fades" auxiliary 
input when used with microphone supplied ... lets you over- 
ride music with voice without changing control settings. Out- 
puts for 8 and 16 ohm speakers. \founts easily under auto 
dash_ Mobil,^ PA .Amplitïer Kit (.A.A -I;i)). 7 lbs $39.95 
COMMERCIAL SOUND SYSTEM (CSS -1): consists of 
AA -80 Amplifier; microphone; plywood car -top carrier; one 
16 ohm, 15 watt outdoor speaker. 24 lbs. $84.95 
COMMERCIIAL SOUND SYSTEM (CSS -2): same as above 
except with 2 speakers. 30 lbs $99.95 
EXTRA HORN SPEAKERS (401 -38):.ßs described above. 
6 $19.95 

SAVE 50`,`( ... ON THE WORLD'S BEST QUALITY KITS ! ---p 
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Fìrst___ With The 
111=111k a subsidiary of 

DAYSTROM, INCORPORATED 

Buy The Best in Quality At Half the Cost With Heath 
CITIZENS BAND TRANSCEIVER KIT 
(GW -10 Series) 
Superb 2 -way Citizens Band communication! Superhetero- 
dyne receiver may be switched to crystal control or continuous 
tuning. Featured are an automatic "series gate" noise limiter, 
to minimize ignition interference, etc.; and adjustable squelch 
control to silence receiver during "standby." Press -to -talk 
microphone features a coil -cord connection to the transceiver. 
Transmitter is crystal controlled on any one of 23 assigned 
channel frequencies chosen. Order model GW -10A for 117 v. 
AC operation, and GW -10D for 6 or 12 v. 
DC operation; both have self- contained power 

95 supply. 11 lbs. 
$662 $62 

GW -10A (117v. AC) or GW -10D (6 or 12 v. DC) ea. 

$6.30 dn., $6.00 mo. 

TRANSISTOR DEPTH 
SOUNDER KIT 
Shows depth, type of bottom and sub- 
merged objects from 0 -100 feet. Powered 
by 6 flashlight cells. 10 lbs. 
DS -1 $69.95 ($7 dn., $7 mo.) 

TIME PAYMENTS! 
Use Heath's convenient time 
payment plan ... only 10% down 
on orders of $55 or more. 

3 -BAND "MARINER" TRANSISTOR 
DIRECTION FINDER KIT (DF -3) 
Priced far below pre -assembled units of comparable quailty, 
the DF -3 includes such important features as: 9- transistor 
circuit; 6 flashlight battery power supply; pre -assembled, pre - 
aligned tuning section; new modern styling; rugged aluminum 
splash -proof cabinet. Covers broadcast band, beacon and 
aeronautical band, and marine - telephone band. Special 
"sense" antenna eliminates "double null" effect common in 
many direction finders. Circuit has high gain IF amplifier and 
audio output amplifier delivering up to 380 
mw of audio power to the large 4" x 6" 
weatherproof speaker. 13 lbs. DF-3 

6 & 10 METER HAM 
TRANSCEIVER KITS 
Combined crystal controlled transmit- 
ters and variable tuned receivers. Oper- 
ate fixed or mobile. 10 lbs. 
HW -19 (10 meters) $39.95 ea. 
HW -29 (6 meters) (less XTAL) 

$9995 
$10.00 dn., $9.00 mo. 

TRANSISTOR MOBILE 
POWER SUPPLY 
All- transistor ! Provides plate, screen and 
bias voltages for mobile amateur equip- 
ment. 120 watts ICAS. 10 lbs. 
HP-10 $44.95 

EDUCATIONAL KIT 
First of a series .. , designed to teach, as you build, 
the basic "yardsticks" of electronics. Consists of kit 
and text -workbook. Finished volt -ohm- milliammeter 
has many uses. 4 lbs. EK -1 $19.95 
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MUTUAL CONDUCTANCE 
TUBE TESTER KIT (TT -1) 
An impressive list of electronic and mechanical features make 
this tube tester one of the finest values in the electronics 
industry. Tests Gm (amplifiers) from 0 to 24,000 micromhos, 
Emission, Leakage, Grid Current (4 microampere sensi- 
tivity), Voltage Regulators (built -in variable DC power 
supply), Low Power Thyratron and Eye tubes. Features 300, 
450 and 600 ma constant current heater supplies, Life Test, 
Hybrid Tube test, built -in sv %itch- operated calibration circuit. 
Large, easy -to- meter. Constant tension, free rolling illumi- 
nated chart. Kit includes 7 wiring harnesses. Assembly skill 
of technician or higher recommended; assembly time, 40 
hours average. Black leatherette case with white trim, nylon 
feet, removable top. A specialized tool of un- 
usual 13495 value that will pay for Itself many times 
over! 27 lbs. TT -1 

($13.50 dn., $12.00 mo.) 

send today for Your 

REE HEATHKIT® CATALOG 

Over 150 items of hi-fi, 

,s+s--""' "7" marine, amateur, test and general 

equipment are illustrated 

and described in the complete 

Heathkit catalog. 

WORLD-WIDE, 
ALL BAND 
RADIO RECEPTION 

Ceramic IF "Transfilters" 
Five Bands 
Flashlight battery power 

10 TRANSISTOR "MOHICAN" 
GENERAL COVERAGE RECEIVER KIT 
First kit of its kind uses ceramic IF "Transfilters." Covers 
550 to 30 me on 5 bands, with 5 separately calibrated bands 
to cover amateur frequencies (including 11 meter citizens 
band). Powered by 8 flashlight batteries. d. 

Built -in 54' whip antenna, tuning meter, 
headphone jack. (less batteries) (20 lbs.) GC -1 

$11.00 dn., $10.00 mo. 

B 

HEATH COMPANY, Benton Harbor 20, Michigan 

Please send the following HEATHKITS: 

ITEM MODEL NO. PRICE 

Ship via ( ) Parcel Post ( ) Express ( ) COD ( ) Best Way 

( ) SEND MY FREE COPY OF YOUR COMPLETE CATALOG 

Name 

Address 

City Zone_ State 
Dealer and export prices slightly higher. 
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Now Completely SELF -CONTAINED 
Forrr Testing & Rejuvenating 

BLACK 
AND WHITE 

and 
COLOR 

including 
110° TUBES 

my CRT 440 
t:e nx'uil. 

CATHODE v 

REJUVENATOR \ TESTER 

K) 

TESTS AND REJUVENATES 
all black & white and color 
picture tubes at correct fila- 
ment voltage from 1 to 12 V. 

TESTS AND REJUVENATES 
110° tubes with 2.34, 2.68, 
6.3 and 8.4 volt filaments. 

TESTS AND REJUVENATES 
color picture tubes. Checks 
each color gun separately 
same as black & white tubes. 

Used by Thousands of Professional Servicemen 
MAKES NEW PICTURE TUBE SALES EASIER 

Gives you more value than ever - all -in -one. 
Quickly checks and corrects most TV picture 
tube troubles in a few minutes right in the 
home without removing tube from set. 
Gives new useful life to weak or inoperative 
tubes. Checks leakage. Restores emission and 
brightness. Repairs inter -element shorts 
and open circuits. Life test checks gas content 
and predicts remaining useful life of picture 
tube. Completely self- contained in 
leatherette- covered carrying case. Net, $7495 

ACCESSORIES for USE ONLY with FORMER B &K Models 400 and 350 CRT 

.411 

Model C40 Adapter. For use only with all previous B &K Model 
400 and 350 CRT's. Tests and rejuvenates TV color picture 
tubes and 6.3 volt 110° picture tubes. Net, $9.95 
Model CR48 Adapter. For use only with all previous B &K 
Model 400 and 350 CRT's. Tests and rejuvenates 110° picture 
tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95 

See your B &K Distributor 
or Send now for Bulletin APIS -E 

Bs K MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 
Canada: Atlas Radio Corp., 50 Wingold, Toronto I 0, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 

`RECORDING TAPE 
(( 

0x1de guaranteed not to 
rub off or 
money hack. 

squeak 
mpare ours witht other Rargaln" 

recorder 

tape. You'll find more 
than You price" 

are you deal with 
in original pioneers tun tape 

everything 
and 

reputation cans erything to our 
611(1' acetate (plastic). 5" .75 9(10' MYLAR (Polyester) 5" .95 1200' MYLAR. 1/2 mil. 5') reel 1.28 1200' Acetate (plastic). 7" 1.29 

SEND FOR 1800' Acetate (pla12(10' 

Ml l'AR I L2 mil (strong) 1.95 
CREE CATALOG .'ticl, 1.79 7" 1800' t 1\l.AR 1 m 1 thick. 7" 2.29 

2 i' 911 Alt, unliIl.ilizell. 7" 2.69 2100' \IVl AR. tensllized. - 3.49 
Studios, Large Users Even Lower 

NORELCO 
SPEAKERS 

I .i III\l. R" 
I,erker. r 1al li +t 330 05. usual NI.:'r 23.0', . NOW, while they last 
' nR' flet . . 11.98 plus postage. ilid.,,,il lnu,.,l model). Frequency 
111,20.11111 cy. ()iller SENSA 
TION.AL Speak, reductions a tic, li,.4 ved basis. Sr N9 

come, 
Si'F: \ I: F:It "SPF('IFI(':\ 

TION SHEET. 

COMMISSIONED ELECTRONICS CO. 
1776 Columbia Road Washington, D. C. 
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Ask for an author's guide. 

Radio- Electronics 
154 West 14th St., New York 11. N. Y. 

(Continued front page 61) 

work properly (Fig. 5). At this point, 
the horizontal oscillator should be able 
to float a picture across the screen, if 
all of the parts are good! If the oscil- 
lator will not work now, you have a de- 
fective part. A leaky capacitor or an 
off -value resistor will throw the time 
constant of the circuit far out of the 
correct range. 

After getting the oscillator circuit 
to the point where it will work without 
the ringing coil, remove the shunt and 
replace the original plate resistor. Don't 
move the horizontal hold control. Turn 
the slug on the ringing coil until the 
picture locks in (perhaps not entirely 
steady, but much better than without 
it). (Remember, the sync input is still 
grounded.) Now remove the short from 
the grid. If the picture immediately 
goes far out of sync, there is trouble 
in the phase comparer. 
Sound troubles 

In a Philco E2006 -11 portable TI' 
the sound will not c'otite on when the 
picture does. About 5 minutes later it 
comes in, or.botlt show tip at thr scone 
time, then the audio gradually dies 
away, to come hack with a "pop" in 
about 5 minutes. After it's warmed rip, 
nothing short of hitting it with a sledge 
hammer will make it rtif out. Of course, 
out of the cabinet, it works beautifully. 
-C. S., Wilmington, Calif. 

I hate to say this, but it looks as if 
you have a good case of printed- circuit 
trouble! It seems to he thermal in 
nature, from the description: the "loose 
wire" that is causing the trouble seems 
to be closing tightly once the set has 
heated up sufficiently. 

There is one fairly good remedy for 
this. using a medium to small iron, 
resolder all of the joints associated 
with the sound circuit, including the 
printed -circuit board! 

If this drastic step fails, then re- 
place the discriminator transformer. 
This trouble could also be caused by 
a defective base assembly, if one of the 
tiny built -in capacitors should be inter- 
mittent. 

As you say, this set is used on ship- 
board quite a lot, you might check the 
4.5 -me trap in the video output circuit. 
Salt -air corrosion could have caused 
one of the fine wires on this coil to be 
weakened. The same thing could ac- 
count for the trouble in the discrim- 
inator transformer. After the trouble 
is located, spray the whole section with 
a good grade of acrylic plastic coating 
to prevent future corrosion. 
Boost high voltage 

Can the high voltage in a Transt'isime 
A.41 be increased by using a 6CD6 in- 
stead of a 6BG6 in a flyback circuit 
that has a Merit HV -10 transformer 
and matching yoke? I would like to 
obtain about 1 -kv increase. H. H. G., 
Lansdowne, Pa. 

There is more than one way to 
approach this problem. I would suggest 
checking the 6BG6's screen voltage. 
If it is less than 350 volts, the screen 
resistor can be reduced in value to 

RADIO -ELECTRONICS 
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obtain additional high voltage. Do not 
operate the screen over 350 volts, how- 
ever, as tube life could be impaired. 
A high -voltage doubler will give a big 
stepup, which can in turn be reduced 
to desired value by using a suitable 
series resistance in the high -voltage 
lead. A 6CD6 output tube does give 
an advantage over a 6BG6. This requires 
circuit rewiring. In any case of raising 
the high voltage, the flyback trans- 
former can become a limiting factor. 
If you are unable to scan the picture 
tube fully when the high voltage is 
increased, a larger flyback is required. 

Agc -width coil 
I have lost a lot of sleep over this one. 

In a Stromberg -Carlson TC -19, the 
width coil, (which also supplies the 
agc keying pulse) was defective. All 
the replacement coils I can find have 
proved ineffective. The pulse at the 
keyer tube plate is correct in polarity, 
but I can't get the agc line to go more 
than 2 volts negative. An external bias 
of 6 volts restores the set to normal 
operation. I haven't been able to obtain 
an exact duplicate replacement part for 
this anywhere. Can you help me out? - 
B. C., New York. 

The coil you refer to is not the width 
coil with an agc winding, but a special 
transformer which supplies only the 
keying pulse for the agc tube. The width 
control is in another circuit. 

This is a very special transformer; 
so special, in fact, that I have been 
unable to find it listed (as an exact re- 
placement, that is) in any of the multi- 
tude of catalogues I have. However, I 
have located a coil which, I think, will 
do the job. 

The original coil (T in Fig. 6) has 
an 0.2 -ohm primary resistance and a 
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Fig. 6- Transformer T supplies high 
pulse voltage to age amplifier's plate. 

46 -ohm secondary resistance. This 
would give it a tremendous stepup ratio. 

Triad lists a coil which should do 
the trick: it is their WLC -29, with a 
primary inductance variable from 0.1 
to 0.9 millihenry, and secondary from 
4 to 28 millihenries. Because it has an 
adjustable core, you should be able to 
match the flyback tapping with the 
primary and get enough voltage out of 
the secondary to give you the correct 
pulse amplitude on your keyer tube. 

As a precaution, you might check the 
signal level applied to the grid. Ordi- 
narily this runs around 60 to 70 volts 
peak to peak. END 

27K 
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Model 610 Test Panel comes completely wired, 
ready to install and connect. Net, $4995 
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DRESSNER,69.02RE 114 St., Flushing 65, N.Y. 
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industrial 
or power g 

Able to supply great power for short periods at 
ultra -high frequencies, the magnetron's chief 
non -radar application at present is in cooking foods 

Fig. l -The Raytheon Radarange, used 
in restaurants to cook food speedily. 
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By TOM JASKI 

OU may not know it, but you have 
probably eaten food cooked by 
radio waves so thoroughly and 
rapidly that you couldn't tell it 

had been hard frozen minutes before. 
Modern electronic ranges can cook 
steaks in less than half a minute or 
turn out a piping hot frankfurter in 
seconds. The modern electronic way 
gives the restaurant diner foods that 
have been freshly cooked rather than 
wilted all day on a steam table, and it 
especially does away with hours of de- 
frosting. One of the electronic mar- 
vels that can do this is the Raytheon 
Radarange, shown in Fig. 1. 

Radio- frequency heating has been 
used in industry for many jobs during 
the past 30 years, but electronic cooking 
has not been around that long, and few 
are familiar with the equipment. While 
most industrial heating takes place at 
13.8 mc, cooking ranges operate in the 
microwave regions. The frequency band 
of 2,400 -2,500 mc has been assigned to 
industrial heating services by the FCC. 

Heart of the Radarange and similar 
electronic cookstoves is the magnetron, 
powerful microwave generator, more 
familiar in radar installations. The 
magnetron in the range (Fig. 2) is 
mounted above the dish, and sprays 
high- energy radio waves with hundreds 
of watts of power directly at the food 
cooking it from the inside out. 

The magnetron is a simple -looking 
tube, but the theory of its operation is 

rather complex. It can be understood 
if some very simple principles of elec- 
tron motion are kept in mind. For 
example, an electron can be deflected 
in its flight by a magnetic field. Of 
course you know this, for the electron 
beam which lights the screen in your 
TV picture tube is deflected magnet- 
ically. Fig. 3 shows how an electron is 
deflected, a little by a weak magnetic 
field, and a great deal by a strong one. 
The amount of deflection depends, of 
course, on how long we leave the elec- 
tron in the magnetic field and on how 
much momentum it has -in other 
words, how fast the electron moves. 
Since an electron always moves from 
a negative to a positively charged body 
(one with a shortage of electrons), 
the amount of positive charge (the 
potential) determines the speed of the 
electron, and thus the amount of de- 
flection in a given magnetic field. To 
make the electron path curve more, we 
can either strengthen the magnetic 
field, slow down the electron, or do both 
at the same time! 

Simple magnetron theory 
An electron moving within a cylin- 

drical anode with a cathode at the 
center and a magnetic field along its 
axis (Fig. 4) can be made to take 
different paths to the anode after leav- 
ing the cathode. The shape of the path 
depends on the strength of the magnetic 
field and the voltage on the anode. It 
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Fig. 2- Typical magnetrons. Left, a 
liquid cooled unit; right, air cooled type. 

Fig. 3 -How a magnetic field deflects 
electrons: a -no field, electron goes 
straight; b -weak field, path curves; c- strong field, path curves strongly. 

ELECTRON 
PATHS 

HIGH ANODE 
VOLTAGES 

a 

MEDIUM ANODE 
VOLTAGES 
(JUST MORE THAN 
CUTOFF ). 

b 

/ 1 

) 

\ 
LOW ANODE 
VOLTAGES 

C 

Fig. 4 -How electron path varies in 
constant magnetic field: a -high anode 
voltage; b- medium voltage, just above 
cutoff; e -low voltage, cutoff condition. 

will be almost straight if the field is 
weak and the potential high, curve more 
if the magnetic field becomes stronger 
or the potential lower, and so on, until 
we reach what is known as the "cutoff" 
condition, where a lot of electrons that 
leave the cathode will never get to the 
anode. Now cutoff is not an absolute 
condition, and a few electrons will 
travel to the anodes anyway, but very 
few. The great majority will travel 
around the cathode for a time in what 
we can call a rotating electron "cloud." 

OCTOBER, 1960 

We will need this rotating cloud later 
in our explanation, so keep it firmly in 
mind. 

We can operate a magnetron in two 
ways. One is called negative resistance 
and the other transist time or dynatron 
operation. We will discuss the former 
first, although few magnetrons operate 
that way now. But understanding it is 
fundamental. 

Fig. 5 shows a split -anode mag- 
netron, with an external resonant cir- 
cuit and the supplies needed. If the 
tube is not oscillating, we have here 
the situation which has been redrawn 
in Fig. 6 -a, where the anodes have the 
same voltage. The magnetic field is per- 
pendicular to the paper, with the North 
pole above and the South pole below the 
paper. If, in such a tube, we could 
measure the potential (voltage) be- 
tween plate and cathode, we would find 
that there is a gradual decrease of 
potential as we approach the cathode. 
If we jot down the location of our 
measurements and the potential meas- 
ured and then connect points with the 
same potential, we find that the "equi- 
potential lines" as they are called form 
neat circles (Fig. 6 -a). The number in 
each circle represents the potential at 
that "layer" of the cylinder. 

If we send an electron from the 
cathode in Fig. 6 -a and we have a fairly 
strong magnetic field, the path of the 
electron will be as shown. This is the 
cutoff condition. As the electron travels, 
it crosses regions of higher potential 
and is attracted to plate A. But before 
it can gain enough momentum to get to 
the plate, the magnetic field curves the 
electron away from plate A. It then 
crosses weaker field regions progres- 
sively, and the magnetic field keeps the 
path nearly circular. 

But now let us see what happens if 
we reduce the voltage on one anode and 
increase it on the other. Now the equi- 
potential lines no longer are nice cir- 
cles but are badly distorted as shown 

Fig. 5- Split -anode magnetron. Drawing 
is symbolic- filament is actually cen- 
tered in the cylinder formed by the two 
anodes, and resonant circuit is composed 
of distributed instead of lumped ele- 

ments. 

Fig. 6 -a -Path of electron in cutoff con- 
dition, both anodes at same voltage; b- 
path with lower voltage on one anode. 

Lines show points of equal voltage. 

in Fig. 6 -b. What does this mean to the 
electron setting out from the cathode? 
As the electron starts out, it will meet 
conditions approximately like those in 
Fig. 6 -a. But the change in potential 
region is much faster, and the electron 
gains somewhat more momentum from 
the field, but not enough to travel to 
plate A. Now it will curve back in a 
larger sweep, missing the cathode. And 
as it curves around the cathode, it will 
again pick up momentum in the rapidly 
differing field conditions encountered, 
and take another turn around. And 
again and again the field conditions the 
electron meets will cause it to take 
another turn (under the influence of 
the magnetic field) to travel the spiral 
path shown. Finally, after this long 
travel, the electron has lost a lot of 
its kinetic energy and is attracted to 
the nearest anode, which now is plate 
B. We have then the curious phenome- 
non that most of the electrons travel 
to anode B, the one with the lower 
voltage. Lowering the voltage on this 
plate has increased the current to it, 
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and we have a clearly negative resist- 
ance characteristic. 

How do we use this to oscillate? Well, 
look again at Fig. 5. If we already had 
a voltage across the resonant circuit, 
this would provide the plates with the 
difference in voltage we show in Fig. 6, 
wouldn't it? Suppose now that we start 
the tube by warming the filament and 
then suddenly turn on the plate power. 
Nothing is symmetrical and so, in the 
first instant, one of the plates will get 
a little more current than the other. 
This will lower the voltage on this plate 
a little (through the coil impedance) 
and thus it will first attract more elec- 
trons, and we're off. The capacitor will 
charge until the voltages are even. 
Then the voltages through the induct- 
ance- stored energy will reverse, begin- 
ning to raise the voltage on the other 
plate, as in any other resonant circuit, 
and the tube is oscillating. 

Of course at this high frequency (in 
the microwaves) , the resonant circuit 
will probably not be the coil and capaci- 
tor we show but instead a resonant 

CATHODE RESONANT CAVITY 

ANODE 

OUTPUT 

ELECTRON 
PATH + a - INDICATE INSTANTANEOUS 

POLARITY OF RF FIELD 

VITIES 

DE BLOCK 

FILAMENT OUTPUT 

Fig. 7 -Two views of multieavity mag- 
netron, the type commonly used in in- 

dustry. 

cavity, with distributed capacitances 
and inductances instead of lumped ones. 

This, basically, is negative- resistance 
operation of a magnetron, specifically 
the split -anode magnetron. Notice that 
essentially the magnetron was in the 
cutoff condition before it started to 
oscillate, but that the distortion intro- 
duced by the voltages on the plates did 
something to the field so that the elec- 
trons started flowing anyway and to 
the plate with the lower voltage. 

Dynafron operation 
Now remember the rotating cloud of 

electrons we could create in the mag- 
netron in the cutoff condition. Assume 
we have created such a cloud. We will 
presently look at one of the electrons 
in it, but first let us look at an anode 
in which we have built cavities of the 
proper size for the microwave fre- 
quency at which we wish the magnetron 
to operate. Such a magnetron with 
cavities is shown in Fig. 7. (This is 

ANODE /' 
~~i 
\ 

I / FIELD IN THIS :\ CAVITY MUST 
REVERSE 

+ 
st y + BEFORE 

ELECTRON 
N. REACHES 

THE AREA 

"PATH OF ELECTRON 

Fig. 8- Electron expends energy as it 
moves toward a negative point, absorbs 
energy when drawn toward a positive 

one. 

appropriately called a multicavity mag- 
netron.) Notice that we have a coupling 
loop in one cavity to take the energy 
out. Now look at Fig. 8, where we have 
stretched out two cavities of the anode 
in an enlarged view to help us explain 
the action. 

When we have a cavity excited in 
some way by radio- frequency energy, 
we can have a difference of potential 
at the two walls of the cavity. This is 
indicated as " +" and " -" in Fig. 8. 
The arrows show (by convention) the 
direction in which an electron would 
be slowed down. Thus, an electron ap- 
proaching the heel of the arrow is being 
decelerated, and an electron approach- 
ing the point of an arrow is being 
accelerated. 

In Fig. 8 we have also drawn one of 
the electrons in the whirling cloud we 
spoke of before. This electron ap- 
prozches the heel of an arrow -in other 
words enters a retarding field as it 
approaches the "- " segments, and 
loses some of its kinetic energy. This 
energy is imparted to the field in the 
cavity. How? Consider it in the follow- 
ing way: If the electron enters the field 
between the " +" and the " - ", it will 
repel one electron charge from the field 
toward the "cathode" ("-") of that 
cavity. That charge will flow around 
the outside of the cavity to the "±", 
as indicated by the dashed lines. When 
the electron is past, the charge will 
flow back and re- establish the equilib- 
rium in the field. The traveling electron 
loses kinetic energy and is then de- 
flected from the cavity entrance by the 
magnetic field (which is here again per- 
pendicular to the paper), and we show 
the path curved that way. The charges 
flowing back and forth on the inner 
surface of the cavity constitute an 
oscillatory current. 

But the electron travels on past the 
next cavity. If we meke sure now that 
the electron will also find a retarding 
field there, the action will be repeated 
as at the first cavity, and the electron 
will lose some kinetic energy again. 
Eventually, after passing a number of 
cavities, it will lose enough energy to 
be attracted to one of the anode seg- 
ments between the cavities, because, 
you may remember, a stationary posi- 
tive voltage is still applied to the entire 
anode. 

This is the mechanism by which we 
obtain energy from the electron cloud 
in the dynatron operation of the mag- 
netron. It is, as you can see, very simi- 
lar to the method used in traveling- 
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wave tubes (see RADIO -ELECTRONICS, 
December, 1959). 

Between cavities, the electron obtains 
some energy from the positive voltage 
on the anode. If we now arrange our 
anodes and cavities and our electron 
speed so that the electron passes each 
cavity at the time when there is a re- 
tarding field, the electron will deliver 
energy to each cavity in turn. Since the 
cavities are adjacent, the field in these 
cavities will be 180° (half a cycle) out 
of phase. (The anode of one cannot be 
the cathode of the next one!) The time 
the electron must spend between cavi- 
ties is exactly a half -cycle of the radio 
frequency. The path of such an electron 
is also indicated in Fig. 7. We have 
here, as in the traveling -wave tube, 
taken advantage of the transit time of 
the electron, which is the reason we 
also call this the transit -time method of 
operation. 

Of course we must again get the 
thing started. But this is very easy, for 
once we get the cloud of electrons rotat- 
ing by adjusting the plate voltage on 
the multi- cavity anode and the mag- 
netic field (which most often is steady, 
supplied by a strong permanent mag- 
net) , the electrons passing the cavities 
will start to excite them and build up 
the rf field on them, which we had 
shown in Fig. 8 with the " +" and " - ". 
These symbols of course indicate a 
momentary condition. We cannot keep 
the electron whirling around indefi- 
nitely; it would then begin to take up 
more energy than it would deliver. 
There is some optimum value for each 
type of magnetron. 

Several other matters enter into mag- 
netron operation. For example, there is 
the matter of strapping. The tendency 
of the cavities to get out of phase (be- 
cause the electron which is losing 
energy might start to slow down) must 
be prevented. This we do by connecting 
each alternate anode segment with a 
heavy copper strap. This tends to 
equalize any voltage differences (rf, 
that is) on the anode segments, and the 
cavities are thus kept in phase. Ob- 
viously we must have an even number 
of cavities. 

The magnetron can be made to de- 
liver enormous power for very short 
periods of time. Even then the maggie 
must be cooled. As you saw in Fig. 2, 
air or liquid cooling can be used. But 
even so, the "duty cycle" of the magne- 
tron (the portion of each second during 
which it is putting out power) must be 
short for maximum efficiency of radi- 
ated power without burning up the 
tube. So we pulse the magnetron -sup- 
ply plate power to it 120 times per 
second in the Radarange. Fig. 9 shows 
the complete circuit of one of these 
ranges. 

Most of the diagram is devoted to 
safety and control devices. T1 is the 
filament transformer and cathode con- 
nection. We bring this cathode to a high 
negative voltage 120 times per second 
(so that we can keep the plate nearest 

" For safety, in case an interlock should fail 
or food particles reach the plate, shorting it to 
ground. 
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Fig. 9- Circuit of Raytheon Radarange. Not shown are a second magnetron and 
power supply, for full and half heat. 

to the food grounded) *. This voltage 
is supplied by rectifiers V1, 2, 3, 4. 
These form an unfiltered full -wave 
bridge supply, providing the 120 pulses 
per second. The primary voltage of 
power transformer T4 is carefully 
regulated by magnetic amplifier T3. As 
you now know, the magnetron is very 
sensitive to voltage fluctuation. 

Each Radarange contains two mag- 
netrons. With switch S1 the operator 
can select OFF, LOW (one magnetron on) 
and HI (both on). He can preset the 
cooking time on the timer. Relays K2 
and K3 provide a time delay, prevent- 
ing the application of high voltage to 
the magnetrons until the filaments are 
warmed up. In the standby condition, 
when only the filaments are warm, they 
receive a higher voltage than when the 
plate power is on. As you will remem- 
ber, some of the electrons return to the 
cathode, and these have additional heat- 
ing effect. 

To prevent the cathode from over- 
heating, we must reduce the filament 
supply while the power is on. Relay K3 
inserts R3 in series with the heater to 
apply a lower voltage to the thermal 
contacts of time -delay relay K2 after 
that relay has provided the necessary 

time delay. However enough current 
passes to keep K2 energized. At this 
point contacts K3 -a of relay K3 switch 
the 115 -volt line to a higher tap on T1 
to reduce the voltage applied to the 
magnetron filament to 9. This voltage 
is again reduced by Kl when that re- 
lay is energized by the COOK button, and 
when it applies plate power to the 
magnetron. 

The Radarange is the restaurant ver- 
sion. Industrial units are similar but 
some of them much larger. The 2,400 - 
2,500-mc range of frequency is used 
because it is one of the most efficient 
available frequency bands for heating 
of foods. Actually 1,800 me (10 cm) 
would be more efficient, but that fre- 
quency is occupied by other services. 

This is the one industrial application 
of magnetrons, a microwave oscillator 
quite familiar from radar and other 
microwave applications. But you can be 
sure more and more of them will be 
used in industry as time goes by, par- 
ticularly in the food industry, where 
they have the tremendous advantage 
that they can cook a large amount of 
food not only in a very short time, but 
also without discoloring it or changing 
its flavor. END 
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bright vertical line) is restored, TV 
yoke is defective. 

DYNAMIC FLYBACK TRANSFORMER 
CHECKER. Merely flip switch to "Flyback 
Check" and meter will indicate condition 
of flyback transformer, in degrees of 
horizontal deflection. Extremely sensitive 
and accurate; even shows up one shorted 
turn on flyback. 

VOLTMETER. For testing bootstrap, screen 
and other voltages. Direct reading volt- 
meter, 0 -1000 volts. 

Time Savers for America's 

ALL PARTS 

i 

$4295 
VERT. 
OSC. 

VERT. 
O.P. 

STAGE 

VERT. 
O.P. 

XFORMER 

VERT. 
DEFLEC. 
YOKE 

UNIVERSAL VERTICAL OSCILLATOR. 
Checks oscillator, output transformer 
and yoke. Merely touch lead to compo- 
nent and check picture on screen. 
55105 is completely self- contained, 
nothing else is needed. 
New, improved Circuit. 

Radio, TV and Electronic 

MADE IN AMERICA 

See your Parts Distributor Now or Mail Coupon on Opposite Page 
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It's a real money -maker 

LC3 LEAKAGE 
CHECKER 

Provides grid 
emission and 
leakage checks 0 , 

with the same 
sensitivity as Os 
the famous Mighty 
Mite but checks 
critical tubes only; 
172 types 

$2895 4 
' 

I3/ 

Ask any serviceman who owns one ... or 
try one for just one day of servicing. 
You'll see for yourself how much time the 
LC3 can save you. Checks for leakage be- 
tween all elements, whether caused by 
gas, grid emission or foreign particles. 
Also checks leakage on all capacitors with 
voltage applied - including electrolytics. 
Provides instant filament checks in "Fil- 
Check" position -no need for a second fil- 
ament checker. One spare pre -heating 
socket and new roll chart prevent obsoles- 
cence. New charts provided free. For 110- 
120 volts, 60 cycle AC. 

FC4 
FILAMENT CHECKER 

Ito gip 
The ideal 
tool for ser- 
vicing series 
string fila- 
ments. $275 

Purposely works off your cheater cord to 
give you a positive check on line voltage. 
Prevents checking all tubes to find that 
your trouble was no line voltage. Only 
checker that checks all tubes automatical- 
ly and has no batteries to replace. Cost 
half that of battery operated testers. Pat- 
ented. 

FC4 with test leads for checking 
continuity or AC or DC Voltage .... ;295 

VB2 "VIBRA-DAPTOR" 

Checks 3 and 4 prong Vibra 
tors Faster and Easier . . 

Plugs into any tube checker; 
ideal for use with LC3 or the 
Mighty Mite. To check 6v. vi- 
brators, set for 6AX4 or 6SN7; 
for 12 v. vibrators, set for 12AX4 
or 12SN7. Two No. 51 lamps in- 
dicate whether vibrator needs re- 
placing. Instructions on front 
panel. Steel case. 

"FUSE- SAFE" CIRCUIT TESTER F53 
Instantly tells you whether or not it is 
safe to replace fuse resistors, fuses, or cir- 
cuit breakers. Separate red and green scale 
for each commercially available fuse re- 
sistor used in radio and TV. Eliminates 
guesswork, wasted tim',. Also handy for 
wattage checks up to 1100 watts at 115v. 

$$95 

$275 
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SENCORE You can own all these popular Time Savers for It 

less than some Mutual Conductance Tube Testers ! 

(12ii TRANSISTOR RADIO SERVICING 

SENCORE 

TRC4 

TRANSISTOR - 
RECTIFIER 

CHECKER 

$1995 

Checks Transistors, Diodes, Rectifiers ... 
A transistor tester that is used by over 
50.000 servicemen, engineers and experi- 
menters from Coast to Coast. Recom- 
mended by TV and Radio manufacturers;_ 
used by such leading companies as Sears 
Roebuck, Bell Telephone and Common- 
wealth Edison. Tests indicate that the 
TRC4 will outperform testers costing many 
times more. The TRC4 tests all transistors 
for gain, leakage, and open or shorts. 
Simple to operate without set -up chart for 
service work and with set -un chart for 
more accurate checks. With batteries. 

SENCORE ' 

P5103 

BATTERY 
ELIMINATOR & 
TROUBLE SHOOTER 

$1995 

Everything you need 
for less than $50.00 

Replaces Batteries During Repair . . 
Replaces batteries during repair time of 
transistor radios and helps trouble shoot, 
too. For transistor radio servicing, experi- 
menting and to charge nickel cadmium 
batteries. Dial output voltage from 0 to 
24 volts DC and read on meter. Low ripple 
insures no hum or feedback problem. 
Meter reads from 0 to 100 MA. Shorted 
stage will cause current to read high as 
indicated on PF schematics; open stage 
will cause current to read low. To align 
transistor radio, tune in station signal and 
adjust IF slugs for maximum current. The 
PS103 is the only supply that will operate 
radios with tapped battery supplies; such 
as Philco, Sylvania, Motorola, etc. 

COMPLETE TRANSISTOR RADIO SERVICE LAB 

Get all 3 All 3 Time Savers shown above in handsome 
display carton carrying case 

67.4 SUBSTITUTION SERVICING 

SENCORE H36 

"HANDY 36" 

$1275 

Substitute for Capacttors, Resistors . 

Provides the 36 most often needed resist- 
ors and capacitors for experimenting, sub. 
stituting or testing. Eliminates searching 
for replacement -components, unnecessary 
soldering and unsoldering and the mess it 
creates. Says goodbye to crumpled parts. 
Flick of a switch instantly selects any of: 
24 Resistors from 10 ohms to 5.6 meg- 
oltnts, 10 Capacitors from 100 mfd to 
.5 ntfd. 2 Electrolytics, 10 mfd and 40 mfd 
at 450 Volts. All components are stand- 
ard American brand. 

Se : 

SENCORE °°/" 
ES 102 

ELECTRO- 
SUB 

$1595 

SENCORE 

HG104 

HARMONIC 
GENERATOR 

$995 

Finds Defective Stage in a Minute . 
Believe it or not. Just touch the output 
leads of the HG104 to inputs and outputs 
of transistors and a clear 1000 cycle note 
from speakers will tell you whether or not 
the stage is defective. Here is an un- 
excelled time saver, not a "pencil" gim- 
mick. It actually works every time from 
speaker to antenna. Two leads and cali- 
brated output (not found on pencils) are 
a must for speaker connection, grounding 
to prevent RF spray and front end checks. 
Also saves time when servicing HiFi, TV 
and radios. With life -time batteries. 

MODEL TL107 

$4985 

Goodby to messy parts . . 
the mess of soldering and 
unsoldering in testing. 

Substitute for Electrolytic Capacitors... 
Complete, safe substitution . from the 
smallest electrolytics used in transistor 
radios to the largest used in costly Hi -Fi 
amplifiers. Contains 10 electrolytics from 4 
to 350 mfd. Select correct value with the 
flick of a switch. Features automatic dis- 
charge, surge protector circuit. Prevents 
accidental "healing" of capacitor being 
bridged. Completely safe -no arc or spark 
when connecting or disconnecting. Usable 
from 2 to 450 volts, DC. 

All 3 Time Savers shown above in MODEL SLtoa 

handsome display carton carrying case $4145 

See your Distributor... if he cannot help you, Pat will... 

SENCORE BE3 "ALIGN- O -PAK" 
Eliminates messy batteries in TV service 
work. Handy for alignment, ACC trouble- 
shooting or checking gated sync circuits. 
Dial the voltage you need, 0 -18 volts, posi- 
tive or negative. Completely isolated DC 
supply, less than 0.1% ripple. Covers all 
voltages recommended by TV set manu- 
facturers and in Photo Fact schematics. 
For 110-120V, 60 cycle AC. 

OCTOBER, 1960 

SENCORE 

RS106 

RECTIFIER 

TROUBLE- 
SHOOTER 

isnIMPINk 
tees all yeti rteeo to 

Service Transistor AedieS 

$1275 
Locate faulty Rectifiers, Diodes . 

This unique substitution unit simplifies 
trouble shooting rectifiers and diodes, gives 
you a positive check every time. Substi- 
tute for suspected rectifier or diode, watch 
picture or listen to sound and you'll know 
in seconds whether or not the rectifier or 
diode should be replaced. No guess work, 
soldering mess or time lost. The RS106 
costs less than having loose rectifiers and 
diodes in the shop for testing and is 
worth many times more. A must for servic- 
ing voltage doubler circuits. Protected by 
a ti amp. Slow Blow Fuse. 

SENCORE, ADDISON 3, ILLINOIS 

Dear Pat: Will you please ... 
Q Send me Time Savers 

(Model Numbers) 
PAT RUDE, 

Customer servic. D Check or M.O. enclosed (PP Prepaid.) O Send C.O.D. 

Distributor's Name (if any) 

Your Name 

Street 

City Zone State 

ALL UNITS FULLY GUARANTEED OR MONEY BACK WITHIN 10 DAYS 
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TRANSISTOR 
FIELD-STRENGTH 

METER for the 
CITIZENS BAND 

RI -pot, 500,000 ohms, screwdriver adjust 
R2- 100,000 ohms 
R3, 6 -pot, 5,000 ohms, linear 
RI -1,000 ohms 
RS-100 ohms 
All resistors r/s waft 10% unless noted 
CI -10 µµf, ceramic, NPO (Centralab TCZ -I0 of 

equivalent) 
C2 -50 µf, 6 volts, electrolytic 
C3 -.00S pf, ceramic 
BATT -3 volts (2 penlight cells in series) 
D-I N 34 -A JI- coaxial connector (to match antenna) 
J2- closed circuit phone jack 
M-0 530 pa 
S-spst toggle 
T- antenna transformer: secondary, 12 turns No. 28 

enameled wire; primary, 3 turns plastic- covered 
hookup wire: both wound on CTC coil form PLSSB 

VI-2N229 
V2 -CK722 
Battery holder 
Flea clips 
Base -loaded whip antenna for 27 -mc band 
Miscellaneous hardware 

JI 

27MC IN34-A 
ANT 2N229 V2 
TRANS Di VI 
T 

} 

3T I 

1 

® SCREWDRIVER 
ADJ 

Circuit of the too- transistor field -strength meter. 

J2 

FOR 2K PHONE 

A bakelite case houses the unit. 
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By LYMAN E. GREENLEE 

MEASURING the field strength 
of a transmitter's radiated sig- 
nal is an excellent way to 
evaluate the efficiency of any 

antenna or transmitter. The best way 
to do this is with a field- strength meter. 
Most Citizens -band transmitters are 
limited to 5 watts input. Therefore, they 
require the maximum antenna efficiency 
to make full use of the available power. 
The latest FCC rulings permit the oper- 
ator to adjust the antenna tuning on 
Citizens -band transceivers. The only ad- 
justments not allowed are those affect- 
ing the transmitted frequency, which 
must be held to within a tolerance of 
.005Y . But without accurate equipment 
for measuring field strength, it is not 
easy to tell whether antenna or trans- 
mitter adjustments are for better or 
worse. 

This direct -coupled two -transistor 
field- strength meter is simple and re- 
quires few parts (see schematic). A 
27 -mc base -loaded whip antenna feeds 
through a coaxial connector to antenna 
transformer T. A 10 -µµf fixed capacitor 
(Cl) and the slug in the coil form allow 
tuning over all 23 Citizens -band chan- 
nels. The diode detector feeds VI's base. 
This n -p -n transistor is direct -coupled to 
V2, a p -n -p unit. The meter is any 
0- 500 -pa unit and is bypassed by C2 to 
avoid sudden pointer swings on signal 
peaks. A pair of 2,000 -ohm headphones 
can be plugged into the phone jack to 
monitor speech from the transmitter. 
This is a very convenient way to check 
speech quality. Power is furnished by 
two penlight cells. 

Operating procedure is straightfor- 
ward: Set R6 at half -scale (about 2,500 
ohms) and adjust R3 (inside the meter 
case) for a full -scale meter reading. 
Make this adjustment with no signal. 

RADIO -ELECTRONICS 
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Now adjust T and R1 for maximum 
meter deflection wi;,h a 27 -mc signal. 
The meter reads full scale with no rf 
signal, and R6 which is on the front 
panel is used to set the meter to full 
scale. Rl and R3 inside the case are ad- 
justed once and left alone unless tran- 
sistors are changed. 

The circuit is temperature- sensitive 
(like all transistor circuits of this type) 
so R6 has to be adjusted each time the 
switch is turned on. If this full -scale 
meter adjustment is beyond the range 
of R6, reset R3 inside the case. In meas- 
uring field strength, we are primarily 
concerned with tuning the transmitter 
for maximum output, so we adjust for 
maximum meter swing regardless of the 
no- signal setting of the meter. Plugging 
in the phones will alter the meter read- 
ing, but this is of no consequence be- 
cause field- strength measurements are 
normally made with the phones discon- 
nected. The undistorted audio output is 
low, current through the phones being 
limited to 500 µa at 3 volts, but it is ade- 
quate for checking hum and modulation 
difficulties with a small transmitter. If 
the field- strength meter is being oper- 
ated within 10 feet of the transmitter, 
the audio output will be distorted be- 
cause of overloading. If it is necessary 

to work very close to the transmitter, 
remove the whip antenna. The easiest 
way to reduce the signal is to move 
away from the transmitter until a point 
is found where speech is clean and the 
circuit no longer overloads. 

To evaluate different antennas, pro- 
ceed as follows: Set up the field -strength 
meter at a known fixed distance from 
the antenna to be checked out. Set the 
meter to full scale with R6 and then 
turn on the transmitter, tune it to the 
antenna and take a field strength read- 
ing. In this way, various antennas, loca- 
tions and transmitters can be compared. 
Use a tape measure and choose a con- 
venient distance such as 25 or 30 feet 
for all measurements. By keeping the 
distance from the antenna constant, the 
relative meter reading will show an- 
tenna and transmitter efficiency and may 
be used as an accurate basis for com- 
paring equipment. The rf output from 
the antenna can frequently be doubled 
or tripled with careful tuning and ad- 
justment, and this is certainly worth 
while when we consider the low power 
and limited direct range of a Citizens - 
band transmitter. 

The direct -coupled meter circuit has 
proved rugged and dependable in actual 
use. By reversing the polarity of the 

BENCH 

1'1:S1'13U 

Specifications: Must for tuning up Citizens' -band transmitters Com- 
pletely portable Very sensitive direct -coupled transistor circuit. 

Performance Data: Tests conducted by a member of the staff of RADIO - 
ELECTRONICS showed operation substantially follows author's specifica- 
tions. Unit is excellent for 27 mc, yet does not react to high power at 21 

mc (50 watts). Sensitive enough to give a reading from a 250 -mw trans- 
mitter. Components are comparatively inexpensive. 

OCTOBER, 1960 

The phenolic chassis is fastened to 
the meter. This gives firm yet simple 
mounting. 

diode, the meter can be made to swing 
in the opposite direction with an rf sig- 
nal and, if a transistor with low leakage 
is selected for V2, the no- signal "zero" 
reading on the meter will be small. 

With diode polarity reversed, R1 and 
R3 should be adjusted for a low initial 
meter reading, rather than a full -scale 
reading. This field- strength meter will 
give a satisfactory indication either 
way; the one you use is a matter of 
choice. When the diode polarity is re- 
versed, set R6 for a full -scale meter 
reading with the maximum signal nor- 
mally encountered. 

Any of several base -loaded whip 
antennas can be used with the field - 
strength meter. Listed in order of best 
performance for this unit they are: 

International Crystal CRA 208 
Lafayette HE17 
Radio Shack 29D672 (I used this) 
Allied Radio 83YX729 
Philmore AA59 
Mount the meter, S, J1, J2, T, the bat- 

teries and R6 on the front panel. The 
rest of the parts should be mounted on a 
small % -inch linen bakelite subpanel 
which is held in place by the meter as 
shown in the photograph. Layout is not 
critical and all the parts to be used may 
be placed on the undrilled panels and 
outlined with pencil to locate the mount- 
ing holes. The transistors are mounted 
with six flea clips, three per transistor. 
Parts on the subpanel, including the flea 
clips, should be wired before it is at- 
tached to the meter. Be sure to observe 
correct polarity when connecting the 
transistors, diode, electrolytic capacitor, 
and battery. Be sure to install the tran- 
sistors correctly and remember one of 
them is an n -p -n while the other is a 
p -n -p. If you install them the wrong 
way, both will be ruined. END 
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For Push -Pull AND Push -Push 
Switch Type Controls 

it 
all 

adds 
up 
to 

Look at the figures -78% of the TV, radio and 
hi -fi sets now being produced utilize push -pull or 
push -push controls! Only CENTRALAB gives you a 
complete line of replacements for them -35 push - 
pulls, plus the only push -push units available! 
To multiply your choice, these CENTRALAB switch - 
type controls are divided into 4 types -Adashaft, 
Universal Shaft, Fastatch or dual concentrics, and 
Twin types for stereo. Whatever kind you need, 
you can be sure your CENTRALAB distributor has it. 
For a complete accounting on these push -pull and 
push -push controls, ask your distributor for 
Bulletin 42 -936 or write us for your free copy. 

THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 
922K EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

CENTRALAB CANADA LIMITED -AJAX, ONTARIO 
B 6034 

ELECTRONIC SWITCHES VARIABLE RESISTORS CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 

78 

SOUND AT 

THE cocktail part y 
,.._,UMAN hearing is amazing. Ever 

notice how you can be in a crowded 
room filled with people all talking at 
the same time and still be able to con- 
centrate on a specific voice and sepa- 
rate it from all other sounds even 
though it may be no louder than the 
surrounding noise level? 

This "cocktail -party effect" works so 
well that any two -eared listener can 
enhance the effective intensity of the 
desired voice by 5 to 15 db simply by 
mentally suppressing the background 
noise level. 

All this is well and good, but can it 
be duplicated electronically? Yes, it can 
and has been done. The way to do it 
was described by E. E. David, Jr. and 
J. F. Kaiser of the Bell Telephone 
Laboratories at a meeting of the Acous- 
tical Society of America. 

The device these scientists use takes 
the output of two microphones (see dia- 

GATING SIG 

ADDER DELAY -- 
i 

AMFL 

1=!11 

MIKES 

OUTPUT 

gram), compares them and cross- corre- 
lates them to generate a gating signal 
which is applied to the combined output 
of the two mikes. The gating raises the 
intensity of the combined signal only 
when energy from the desired voice 
arrives simultaneously at both micro- 
phones. At all other times the gate sup- 
presses the combined signal. Noise or 
interfering speech is passed through 
the gate only if it occurs at the same 
instant as the desired speech signal. 

Subjective tests with a prototype unit 
showed enhancements of 9 db in effective 
signal levels against an interfering 
single -talker background. A smaller 
enhancement, 5 db, was measured when 
two extra talkers interfered. END 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


N 

(f//q1hh17«J offers you MORE 

for your TEST EQUIPMENT DOLLAR! 

Model 700 -Tests all transistors and diodes quickly and accurately Checks 
all transistors (RF, IF, Audio, Power Output, Industrial) for leakage and 
gain Checks all diodes for forward- reverse current ratio No time 
consuming reference to data charts necessary Positively cannot become 
obsolete as the Model 700 will accommodate new transistors as they 
are introduced Sturdy hammertone finish steel case 
Size, 53/4 x 73/4 x 3Vz". 

Model 500 - Actually substitutes for 44 different values of resistors, 
condensers, electrolytics, power rectifiers, crystal diodes, power re- 
sistors and bias voltages. Substitutes: 20 values of resistors from 
33 ohms to 10 megohms 10 values of condensers .0001 mfd. to 
.5 mfd. 10 values of electrolytics from 4 mfd. to 330 mfd. Power 
rectifiers up to 500 ma. Crystal diodes Power resistance, con- 
tinuously variable up to 5000 ohms Voltages, continuously vari- 

able up to 15 volts either polarity Sturdy hammertone finish steel 
case Size, 53/4 x 73/4 x 31/2". 

Model 400 -A 20,000 ohms per volt VOM and an accurate capacity 
meter. DC VOLTAGE RANGES: 0 to 15/75/150/300/750 /1500/ 
7500 V. AC VOLTAGE RANGES: 0 to 15/75/150/300/750 /1500 V. 

RESISTANCE RANGES: 0 to 1,000 /100,000 ohms /0 to 10 meg- 
ohms RANGES: 0 to 75 microamps /7.5 ma. /75 ma. /15 amps. CA- 
PACITY RANGE: .001 mfd. to 80 mfd. Sturdy hammertone finish 
steel case Size, 53/4 x 73/4 x 31/2". 

Model 600 -Checks all power rectifiers in- circuit (whether SELENIUM, 
GERMANIUM, SILICON, COPPER OXIDE, etc.) rated from 10 ma. to 

500 ma. Checks with 100% effectiveness for quality, fading, shorts, opens, 
arcing, life expectancy Simple to use: just clip test leads across 
rectifier under test without disconnecting rectifier from circuit. 
Press test switch and get an instant indication on the 3 -color 
metal scales Checks all power rectifiers out -of- circuit with equal 
effectiveness Sturdy hammertone finish steel case Size, 57/e 

x 73/4 x 31/2". 

New Mercury design projects meter forward ... metal handle 
swings back to serve as rest so that instrument can be used in 
tilted position 

Model 700 

TRANSISTOR TESTER 25 t9 
D ^ale,- Net 24 

odel 500 

COMPONENT SUBSTITUTOR 2995 
Dealer Nel 

Model 600 IN-CIRCUIT 

RECTFIER TESTER $2750 
Dealer Net 

A multiple-socket tube tester A CRT tester 
reactivator A 20,000 ohms per volt VOM and ca- 

pacity tester ALL COMBINED IN ONE COMPACT UNIT! 
AS A TUBE TESTER . . will check emission, inter - 

clement leakage and gas content of over 700 tube types 
AS A CRT TESTER-REACTIVATOR ... will test, repair 
and reactivate all black and white and all color picture 
tubes AS A VOM AND CAPACITY TESTER . . 

sensitivity is 20,000 ohms per volt /DC and 5000 ohms 
per volt /AC ... Capacity range: .001 mfd. to 80 mfd. 
Unbreakable mirror for TV adjustments inside detach- 
able cover Handsome wood carrying case e9975 Size, 17t x 13'4 x 4:i ". Dealer Net 47` 

A versatile economy priced tube tester 
Checks quality (emission, shorts and 

gas) of over 700 tube types. including the 
newest series- string TV tubes, OZ4s, gas 
regulators, hi -li and foreign tubes Checks 
each section of multi- purpose tubes 
Easy -to -read 3 color meter scales 17 long 
lasting phosphor bronze tube sockets 
Positively cannot become obsolete. New 
tube listing furnished periodically to all 
registered owners Sturdy -gray hammer- 
tone steel case Size: 9x 8'/ x 

KIT - $3195 WIRED - 
et $3995 

Dealer Net I Dealer N 

Same specifications as the 
Model 101 Also tests picture 
tubes, all diodes, rectifiers, 
fuses, pilot lamps Unbreak- 
able steel mirror for TV 
adjustments inside detachable 
cover Handsome wood carry- 
ing case. 

Dealer Net $5950 

Tube tester has same specifica- 
tions as Model 102 -P Tester 
is removable Extra storage 
compartment under tester 
Drawer for tools and test leads 

Unbreakable mirror mounted 
under tester case for 
TV adjustments. A50 

Dealer Net $7459 

Cannot become 
obsolete as new 
tube types are 
introduced! 

Model 201 -F 
(floor 

model) 
Dealer 

Net 

$15850 
Model 201 -C 

(counter 
model) 
Dealer 

Net 

$10950 

MERCURY ELECTRONICS CORP. West Coast 
Nog 

ce 43 6UW. Vfictorry B , BNu nk, Catilf 

OCTOBER, 1960 

TESTS REPAIRS REACTIVATES all 
BLACK and WHITE and all COLOR picture tubes 

TESTS ... emission, inter -element leakage and 
life expectancy REPAIRS ... shorts and open 
elements REACTIVATES ... weak tubes with 
a controlled high voltage pulse (reactivation is 
seen and controlled on the emter as it takes place) 

Tests the red, green and blue sections of color 
tubes separately Also provides the newer 2.35 
and 8.4 filament voltages Unbreakable mirror 
for TV adjustments inside detachable cover 
Handsome wood carrying case 95 Size 11 x 9I/ x 4t /z ". Dealer Net $49 $49 

SOLD ONLY THROUGH PARTS DISTRIBUTORS 

FREE 
The instruction manual for any in- 
strument shown is available upon re- 
quest ... use coupon below: 

r MERCURY ELECTRONICS CORP. 1 
77 Searing Avenue, Mineola, N. Y. E -10 

Please send 
El Model 700 E] Model 101 

me instruction Model 500 Model 800 
manuals of the Model 400 Model 102 -P 
test instruments Model 600 Model 102 -C 
I have checked. Model 300 Model 201 

Name 

Address 

Lity State 
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see the exciting 1961 

knight-kits 
A PRODUCT OF ALLIED RADIO 

in this value -packed ALL /ED catalog 

444 pages 
most complete 

send for it! 
use coupon 
on next page 

electronics 
(I) 1961 

co.. At_L1 E O RADIO 
13.Ci1411, eta pox 

DELUXE 10 -WATT STEREO AMPLIFIER 

70-Watt 
Super -Power 

Stereo ! 

Super -powe aodriveanyoftoday "s speakers; only 
the ultimate in control flexibility and func- $5 
tions. 83 YiJ g)34 $119.95 dov,-.: 

see many more great H1 -FI KITS 
Stereo Preamp 18 -Watt Amplifier 
60 -Watt Stereo Amplifier 12 -Watt Amplifier 
Stereo Control FM Tuner 
25 -Watt Amplifier Speaker Systems 

knight -kits -Best by Design 

FUN TO BUILD Building it yourself is 
always satisfying fun -it's fun at its best 
when you build Knight- Kits -they're so 
beautifully engineered, so much easier, 
more pleasurable to work with... 

YOU SAVE You save substantially because 
you buy direct from Allied at our money- 
saving big -volume -production prices -and 
because you do the easy building yourself... 

YOU OWN THE BEST You'll be glad you 
built a Knight -Kit, because you'll own and 
enjoy with pride a true custom -built product, 
professionally engineered and styled - 
designed for superior performance... 

EASIEST TO BUY only $2 down 
on orders up to $50; $5 down up to $200; 
$10 down over $200 -up to twenty -four 
months to pay... 

exclusive knight -kit 
MONEY BACK GUARANTEE 
Every Knight -Kit is uncondi- 
tionally guaranteed to meet 
our published specifications 
for performance or your pur- 
chase price is refunded in full. 

Buy Any Knight -Kit! 
...Build and Use It! 
It Must Perform 
Exactly as Claimed! 

Your Satisfaction is Guaranteed 

... 

ALL -BAND SLPEIIET RECEIVER 

Covers 540 kc so 36 mc, plus 6 meters; gen - 
eral.coverage tuning and calibrated Amateur 
bandspread tuning. 83 YU 935.... . .. $67.50 

see many other HOBBYIST KITS 
"Space Spanner "-Receiver Transistor Radios 
"Ocean Hopper" Radio 
Radio- Intercom 
Clock -Radio 

only 
$5 

down 

Intercom Systems 
Electronic Lab Kits 
Photoelectronic System 

/ BEST VTVM VALUE 

High sensitvity general - 
purpose VTVM; 11 meg 
input resistance; bal- 
anced- bridge circuit; 4%" 
meter. 83 Y 125....$25.75 

only $2 down 

From original concept 
to final design, each 
Knight-Kit Ls produced 
by and comes d:recly 
to you from ALLIED 

sold exclusively by 

ALLIED 
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knight- kits: best in build- your -own electronic equipment 

STEREO TAPE RECOKD /PLAY PREAMP 

Professional quality; permits 
tape monitoring, sound -on- only 

sound and echo effect; use $5 
with any tape transport down 
83 YX 929 (less case) $79.95 

IELUXE 40 -WATT STEREO AMPLIFIER 

Full frequency center channel. 
Finest amplifier available any- 
where in this price range. 
83 YU 774 $76.95 

only 
$5 

down 

DELUXE EM -AMI STEREO HI -FI TUNER 

Dynamic. Sideband Regulation, only 
variable AFC, "Magic Eye" $5 
slide -tuning, multiplex add -in. c"" 83 YU 731 $87.50 

SUPERHEF CITIZENS BAND TRANSCEIVER 

Dual -conversion receiver for 
highest sensitivity and selectiv- 
ity; 2- channel crystal -controlled 
5 -watt transmitter. 
83 YX 712 -2 $79.95 

SENSATIINAL 4 -BAND 

"SPANMASTER" RECEIVER 

For thrilling world -wide 
reception; exciting Short- 
wave and Broadcast; 
band -switching, 540 KO 
to 80 MC. With cabines. 
83 YX 258 ..$25.95 

4^1'004 

only 
$5 

down 

only 
$2 

down 

only $2down 

x'600" TUBE CHECKER 

Checks over 700 types; 
;illuminated roll- chart; 
obsolescence -proof de- 
sign. 83 YX 143...$32.95 

ITF SIGNAL GENERATOR 

Output to 112 me on fun - 
damentals; 400 -cycle 
,modulation. 
83 Y 145.......:..$19.75 

RADIO 

;full selection of 
INSTRUMENT 
KITS 
5" Oscilloscopes 
AC VTVM 
Tube Checkers 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/C Tester, 

plus many others 

This ('iti:en s F3and 

TOP VALUE CITIZENS 

BAND TRANSCEIVER 

Lowest-priced com- 
plete Citizens Band 
Transceiver. Tunable 
22- channel super - 
regeneralive receiver; 
5 -watt transmitter. 
83 Y 713 -2 $39,95 

Al.tlE11 
Pvler *,.,8,fl 

electronics 
1961 

SI.41411110 
it- 

- 
14.6..11-1 10 Ft CI r o 

Pioneer in electronic 
kit deielopment 

1 

I 
I 
N Send FREE 1961 ALLIED Catalog 

i 
Name 

I 

I 

I 

SUPER -VALUE 

STEREO HI -FI AMPLIFIER 

20 -Watt Stereo Hi -Fi Amplifier, with 
special clutch -type dual- concentric 
level control; biggest bargain in 
Stereo hi -fi. 83 YX 927 $39.95 

only 
82 
down 

FM -AM HI -FI TUNER BUY 

Outstanding FM -AM Hi -Fi 
Tuner; with AFC and tuned RF 
stage on FM; includes multi- 
plex jack. 83 YX 928.... $49.95 

only 
$2 

down 

32 -WATT STEREO AMPLIFIER VALUE 

Money- saving 32 -Watt Stereo 
Hi -Fi Amplifier; high power at 
low cost; full frequency center 
channel. 83 YU 933 $59.95 

only 
$5 

down 

SEND FOR THE 444 -PAGE 

1961 ALLIED CATALOG 
Write today for the world's biggest elec- 
tronics catalog, featuring the complete 
KNIGHT -KIT` line. See the big news in qual- 
ity electronic kits -save on everything in 

Electronics. Send for your FREE copy. 

ALLIED RADIO, Dept.162 -K 

100 N. Western Ave., Chicago 80, III. 

Address 

City Zone State 
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J2 ANT- 

radio 

control 

with 

The completed unit. Author used a 6- 
terminal Jones plug to connect the sep- 
arate power supply. 

By J. H. THOMAS 

IN the excitement over the Citizens - 
band communications many may 
have overlooked the simultaneous 
change in the control channels, which 

allows 30 watts input on one of them, 
channel 23 (27.255 mc). Most radio con- 
trol transmitters were designed for the 
earlier 5 -watt maximum input. But 
here is a compact, powerful transmitter 
which can take advantage of the new 
regulations for class -C transmission. 

The unit (Fig. 1) has a 30 -watt in- 
put and can be keyed (for carrier con- 
trol) or modulated for control by audio 
tones. The modulator is included in the 
unit, but the power supply (Fig. 2) 
is separate. Fig. 1 shows the complete 
schematic of the transmitter and mod- 
ulator. Half of a 12AV7 is the crystal 
oscillator. Here you should note that for 
30 -watt input the FCC requires .005% 
frequency control (for less than 3 -watt 
input .01% is permitted). Make sure 
that the crystal you buy has the proper 
frequency tolerance. The second 12AV7 
section is an amplifier driving the 6BQ6 
final. 

The 6BQ6 final amplifier is screen - 
modulated. This is one of the most 
economical ways of modulating, but you 
can't use it and get 100% modulation - 
about 80% is the best that can be ex- 
pected. This can be obtained with less 
than 1 -volt signal at the modulator's 
input. (For 100% modulation, the 
screen would have to be driven nega- 
tive.) 

Switch S enables the operator to se- 
lect modulated or unmodulated opera- 
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I2AV7 
OSC-AMPL 

VI 6 

30 watts of remote -control power in 

a 4 x 5 x 6 -inch package 

C2 20µµf 
7 }}2 

R2 IC:z C3 \ IQ - R3 

2 

I-7µµf 

C4 CII 

50u f 

2 255MC- .005°6 = 

PEEN 
MODULATOR 

IJ4) Çe 

I .OI 

L 

68Q6-GTA 
FINAL AMPL WRAP 3 TURNS 

C6 
001 HNE -2 

I- ANT 

20µ f J2 

in IOµµf IW Cl2 
5-50 f 

I2AT7 -I C14 
V3 6 

I .0021 

I 

5 
01 

- MOD 

TO 

R6 
IMEG 

R7 
470l1 

W 

R8 
20K 
2W 

L30 

R4 C7 
22K M002 
2W - 

UNMOD 

47ón 
IW 

V2 

RFC 
2.5MH 

350-400V 
65-85 MA 

VI V3 

O 
L4 

Fig. 1- Circuit of the radio control 

RI, 2- 100,000 ohms, 1/4 watt 
R3- 56,000 ohms, I watt 
R4- 22,000 ohms, 2 watts 
RS, 7-470 ohms, I watt 
R6-I megohm, I/4 watt 
R8 -pot, 20,000 ohms, 2 watts or more, wirewound 
R9 -47,000 ohms, I watt 
All resistors 10% tolerance 
CI, 3 -10 µµf, disc ceramic 
C2, 13 -20 µµf, disc ceramic 
C4-50 µµf, disc ceramic or mica 
C5, 8-.0I µf disc ceramic 
C6 -.00I µf, disc ceramic 
C7 -.002 µf, disc ceramic 
C! 10-0.1 µf, paper 
C11-1-7 µµf, trimmer 
Cl2 -5-50 µµf, trimmer 
All capacitors 600 volts 
JI -phone jack, normally closed 

250;275V/35 MA 

transmitter. 

IOSEE PARTS LIST 

J2- standoff insulator 
J3 -phono jack 
LI, 2 -15 turns No. 24 DCC on 1/4 inch slug -tuned 

coil form (Miller C -1 or equivalent) 
L3-II turns No. 14 bare copper wire. Wind into 

coil I/2 -inch ID, 11/4 inches long, supported on C12. 
L4-2 turns No. 14 bare copper wire. Wind 3/4 inch 

ID, supported on standoff insulator. 
Leave one end long enough to reach chassis 
ground. Mount surrounding cold end of L3. 

S-spdt sl!de switch 
T-4:1 audio interstage transformer 
VI -12AV7 
V2- 6B96 -GTA 
V3 -I2AT7 
Case, 4 n 5 s 6 inches 
Socket, octal 
Sockets, 9 -pin miniature (2) 
Neon lamp (NE -2) 
Miscellaneous hardware 

RADIO -ELECTRONICS 
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FEEDTHROUGH J2 ANT 

FEED 
THROUGH 

1 look in-ide the transmitter's case. 

PWR TRANS 

.4-0 -o 
117 VAC á -c--oo-- 

5A 

400V TO FINAL : PL 

720 V,CT/I2OMA 5U4-GRK 
6 A 8 

IOW 5W 

20/450V 

MOD 
250V TO 

OSC-AMPL 
2.2K 

t6.3V/3.5A TO HTS 

Fig. 2- Simple power supply for the 
transmitter. 

tion. In one position, UNMOD, the screen 
is directly connected to the plate supply 
through R4. The transmitter is then 
operated with a key or switch, connected 
to J1. 

Adjusting the unit is easy. Hook up 
a dummy load, two No. 31 bulbs in 
parallel, across J2 and ground. Next 
tune the resonant circuits, Ll -C1 and 
L2 -C3, with a grid -dip oscillator to a 
frequency slightly higher than 27.255 
mc. This must be done with the tubes 
in place since their input and output 
capacitances contribute to the total cir- 
cuit capacitance. Then apply power and 
tune the bulbs in the dummy load for 
maximum brightness. Lack of signal 
will show up immediately as a sudden 
increase in plate current to the final. 
When the transmitter is lighting the 
bulbs, slowly increase the inductance of 
Li and L2 a bit at a time, again in- 
creasing the bulb's brightness. Sud- 
denly you will reach a point where no 
signal is generated. Back off a quarter 
of a turn on both Ll and L2, and turn 
the power off and on to shock the crys- 
tal into operation. If the bulbs light 

OCTOBER, 1960 

Another view of the transmitter's interior. 

each time you turn on the power, L1 
and L2 are properly tuned. A final tank 
adjustment is necessary to match to the 
antenna you'll be using. 

This kind of power can effectively 
shut down communication on the upper 
Citizens -band channels for miles 
around, if the communicators are using 
broadly tuned superregenerative re- 
ceivers. So use the transmitter spar- 
ingly. The FCC permits the radio con- 
trol transmitter to be on only when 
actually controlling objects. 

In the modulator, with no modulation 
applied, R8 is adjusted for an antenna 
current of about 30% of the UNMOD 
position. However, this is difficult to 
judge with only a lamp load. Using a 
grid -dip oscillator as a detector may 
help, and it should show a reduction of 
about 50% with the modulator in the 
circuit. 

What can you do with such a power- 
ful transmitter? Well, for one thing 
you can consider control operations 
which would have had no margin of 
safety with low -power transmitters. 
The usual reliable range of t/z mile can 
now be increased to many miles. If you 
are a rocket fan, you can control mis- 
siles with it. If you just want to open 

the garage door, you can now make sure 
that the door is fully open before you 
get there. Or you can use this trans- 
mitter to call people with a paging 
receiver. Voice transmission is not per- 
mitted, but calling is. In the words of 
the FCC (Part 19, paragraph 19.34c) 

.. for the remote control of objects or 
the remote actuation of devices used 
solely as a means of attracting atten- 
tion." 

Many other new uses will crop up. 
Controlling agricultural machines and 
devices over considerable distances and 
turning irrigation pumps on and off 
are a few farm applications. Industrial 
uses would include opening and closing 
doors, guiding carts and loading de- 
vices, etc. A friend of mine uses his to 
anchor his boat a considerable distance 
from the pier. A special pelican hook 
disconnects the mooring line from a 
buoy after a control impulse starts the 
engine. Control of engine and rudder 
then brings the boat alongside, saving 
the owner an arduous rowing trip. 

The station must be licensed by the 
FCC. Such a license is not hard to get 
if the equipment is crystal- controlled 
and meets other specifications as set 
forth in part 19 of the rules. END 

Operates on Citizens band Long -range radio control 
30 -watt input Tone or carrier type operation 

Unit meets author's specifications. Transmitter has high output and seems 

to show no signs of frequency drift. If unit is stable -and this one is -it 
can be tuned to proper frequency. Transmitter must be on frequency. 
(Allowable tolerance is .005 %.) 

BENCH 

TESTED 
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Tube- Changing 
The 
Tough 
Ones 

By JACK DARR 
RADIO -ELECTRONICS TELEVISION CONSULTANT 

. 
:: . 
.. : 

(. 

Changing a tube is often only the 
start of a repair job. It can indicate burnt -out resistors, 
shorted capacitors or other damaged components. 

II HAT finishes Ozz- wald," said the 
Old- Timer, laying down his sol- 
dering gun. "Now we'll let him sit 
and cook for a while. Mr.ke sure 

his horizontal sweep is back in order. 
So, Junior, with the work out of the 
way for a while this looks like a good 
day for me to do a little lecturin', so 
get ready." 

The Young Ham tore off a couple of 
pieces from the filthy cloth which was 
referred to as "the shop's clean rag" 
and pretended to stuff them in his ears. 
The Old - Timer made threatening 
motions at him and resumed. 

"Well, sir, there's more to `tube - 
changing' than just pluggin' in new 
tubes. F'rinstance, if you open up a set 
and find the B -plus fuse blown, you 
might just put a new fuse in and go on, 
but if you do, you'll probably be back 
pretty soon. You oughta check the 
damper tube. Here." He pointed to it 
in the set on the bench. "See? Better 
check it for shorts by flipping it pretty 
hard with your finger, like this." He 
snapped his middle finger against the 
tube base. "If there's any shorts in it 
you'll notice it arcin' and sparkin' right 
down here at the base of the elements. 
Yru m v short it out and blow a fuse, 
but better blow it now than after you 
leave. Lots of guys replace the damper 
tube anyhow, whenever they find that 
fuse blown, just for luck." 

"How about the high -voltage recti- 
fiers?" asked the Young Ham. "They 
give a bit of trouble too, don't they ?" 

"Yes, but not as much," replied the 
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Old- Timer. "They're pretty easy to spot. 
If you can draw a fa'rly good arc from 
the plate cap, but haven't get any high 
voltage on the picture tubs, change the 
rect'fier. But don't assume the rectifier's 
good if you can't get an arc; I've found 
several of 'em that must have been 
shorted. If they're weak you'll get 
`blooming.' The picture will get a lot 
bigger when you turn up the brightness 
control. Generclly goes out of focus at 
the same time." 

"Can't you get the same symptoms 
from the horizontal output tube ?" asked 
the Young Ham. 

"Nope, just the opposite," said the 

Checking tube -element voltages from 
the top of the chassis. All it takes is a 

test- socket adapter. 

Old- Timer. "Usual sign of that is a 
narrow picture. Weak tube don't have 
enough poop to swing the beam all the 
way across. Also, a weak oscillator tube 
will narrow the picture. Look out 
though; I found one once that bloomed 
just like a bad 1B3- turned out to be 
a bad 6SN7 in the horizontal oscillator! 
Those are pretty scarce though. Y' want 
to look out for two -tube troubles. If the 
oscillator gets weak and don't drive the 
output tube and it's run for some time, 
the output tube may get weak from 
being underdriven and drawing too 
much plate current." 

"Oh," said the Young Ham, "just like 
the final in my transmitter!" 

"Pree -cisely," said the Old- Timer. 
"Same identical thing, in fact. These 
horizontal output tubes operate just 
exactly like your finals. Horizontal 
linearity control works kinda like your 
plate tuning. It `tunes' the output of the 
stage so it will work most efficiently. 
So if you lose the drive on one of these 
hard -workin' little tubes, the chances 
are you'll weaken it considerable. Now, 
then! Here's somethin' you've got to 
do every time you change the horizontal 
output tube or oscillator. Check to see 
that the output tube has the proper 
amount of drive on its grid. Unless you 
do that, the chances are the new tube 
won't last too long!" 

"How you gonna check that without 
taking the set out of the box ?" asked 
the Young Ham. "The grid's on the 
bottom, pin 5, isn't it ?" 

RADIO -ELECTRONICS 
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SYLVANIA-6AU4GTA 
WITH 

SARONG CATHODE 
HELPS YOU 

"WRAP -UP " PROFITS! 

N Ew 

life -giving, profit -building 
features are built into every 

SYL V AN IA -6AU4 -GTA TV- damper 
tube. Consider, for one feature, the 
SYLVANIA SARONG CATHODE 
and how it adds dependability to tube 
life. SARONG provides uniform 
spacing between cathode and plate - 
reduces possibility of plate -to- cathode 
arc -over. SARONG prevents the 
build -up of "whiskers" inside the cath- 
ode sleeve that can develop during 
other types of coating processes - 
reduces possibilities of cathode -to- 
heater arc -over. 

Consider, too, the "pigtail" heater in 

SYLVANIA- 6AU4 -GTA. Welded 
securely to the stem -lead, it reduces 
heater "hot spots" and the possibilities 
of heater burnout. More ... rectangu- 
lar top and bottom micas with excep- 
tionally wide slots increase the resist- 
ance of dc leakage paths, further 
reduce the possibilities of internal arc - 
over and breakdown. 

There's extra profit assurance,too,with 
SYLVANIA- 6AU4 -GTA. Every one 
of them is tested for shorts, emission 
and the ability to withstand arc -over at 

5000 -volts peak inverse on the anode. 

So, "wrap up" the profits you make 
by putting a "damper" on call- 
backs. When you ask your distributor 
for 6AU4 -GTA's, always specify 
SYLVANIA. 
Electronic Tubes Division, Sylvania 
Electric Products Inc., 1740 Broad- 
way, New York 19, New York. 

4', foo,' 

N 

SYL\\N 
GENERAL 

Subsidiary of GENERAL TELEPHONE & ELECTRON /CS' ̂  
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"On the 6BQ6, 6CU6 and some others 
it is," answered the Old- Timer. "Here's 
the answer to that problem." He 
reached a long arm up to a little shelf 
over the bench, and brought down an 
adapter. Turning the set off, he re- 
moved the 6BQ6, plugged it into the 
adapter and replaced it in the set. Turn- 
ing the set on, he reached for a vom 
lying nearby. "See? The grid comes out 
to these little studs on the side here. 
Measure it with that little vom we keep 
in the tube caddy. There's one of these 
adapters in the tool kit too. See here? 
28 volts negative. That's about what it 
should be. For this tube and this set, 
that is. There's some variation, but not 
too much. Now if that'd been down 
around 15 volts, we'd have had to check 
the oscillator, the setting of the hori- 
zontal drive, or something. If you don't 
get enough drive, you'll notice the plate 
showing a little color and that ain't 
right. Shouldn't run red -hot, like the 
tubes in your transmitter sometimes 
do." 

"Aww, they were only a little pink," 
said the Young Ham. "That just means 
they're good tubes!" 

"Yep, rf output and heat the ham 
shack, all for the same price, huh ?" 
said the Old- Timer. "But we ain't in- 
terested in heatin' the house here; we 
just want a good picture." 

"Yeah, and how about some of these 
tight- fitting doghouses? If you raised 
the tube that much, the plate cap would 
short to the shield or at least arc over!" 
argued the Young Ham. 

"Simple. Use some of that amateur 
ingenuity. Looky," and the Old -Timer 
pulled the tube, removed the adapter 
and slipped a short piece of solid in- 

AC 

ONE 

(FILTER OUTPUT 8 +) 

4700 

470 pia 

TO 3RD VIDEO 

IF AMPL 

Fig. 1- Typical series 
B -plus circuit. 

sulated wire over the grid pin, after 
bending a loop on both ends and sliding 
the insulation back a bit. Replacing the 
tube, he clipped the voltmeter lead to 
the loose end. "Verstehen sie das, 
kinder ?" he grinned. The Old -Timer had 
worked in South St. Louis long enough 
to pick up a smattering of "commercial 
German" and never tired of showing it 
off. 

"Jawohl, Grossvater!" said the Young 
Ham, who hadn't been listening to him 
all year for nothing. 

" ' Nother thing," continued the Old - 
Timer, "you always oughta check your 
horizontal hold for proper range. In the 
average set with a good strong signal, 
you should be able to hold the picture 
over the entire range of the hold con- 
trol. Of course, this means only the 
standard carbon -pot type of hold con- 
trol, not some of them sets like the 
RCA's and the Stewart- Warner 9126 
where the hold control knob was actu- 
ally the end of the slug in the horizontal 
oscillator coil and you could keep turn- 
ing it as long as you wanted to, almost. 
If your picture falls out with only a 
little turn of the control, chances are 
you've got a weak oscillator tube. 
Change it and see if your hold range 
doesn't go back to normal." 

Combination troubles 
"Now you get to the combination 

troubles. Stuff that's caused by one 
tube, but shows up like it was another 
one! Look here," taking a schematic 
from the file and spreading it on the 
bench. "What's going to happen if you 
get a heater cathode short in this audio 
tube ?" 

"I don't know. Let's see . . ." and 

6A U6 VIDEO IF'S 
25V 2V 6v 6, V 12V 6V 6V 12V 

6V 6V 

25V 19V 12V 12V 6V 6V 6V 6V 

i CRT 
Fig. 2- Old -style series- heater circuit with two major branches. Each string carries 300 ma. If either 6AU6 in the upper string devel- ops a heater -cathode short, the remainder of that string will go out. 

3(7)(7171A1 ,1,600 MA 

the Young Ham bent over the schematic 
(Fig. 1). 

"I'll give you a hint. Follow the 
cathode circuit and see where it goes." 

"It goes to ... the if plate ?" 
"Yep. That's a series -B -plus circuit. 

They've got around 300 volts in the 
power supply, so to save makin' a volt- 
age divider they connect the audio out- 
put and the video if's in series, for 
their plate supply. If you'll check the 
voltages you'll see that each one runs 
about 150 volts from plate to cathode. 
Now, you see they show the audio 
plate 260 volts, the cathode 135 volts, 
and the if plates 135 volts. This is from 
ground, of course. Now, what happens 
if you get a heater cathode short in 
that 6V6 audio output ?" 

"You'd have the 260 volts on the if 
plates," said the Young Ham. 

"Hello? Where'd you get the 260 
volts ?" said the Old- Timer. 

"Well, it'd go right through the 
audio stage and to ... Oh! I see. You 
said heater cathode short! You'd have 
260 volts on the audio plate and no 
voltage on the if's at all!" 

"Now you're gettin' better," approved 
the Old- Timer. "Wouldn't get much 
picture, would you? Nor much sound, 
on account of you'd lose the sound sig- 
nal at the same time in the if's. So 
you might be lookin' for trouble there 
instead of in the sound tube where it 
actually was. If that audio tube gets 
too gassy or its coupling capacitor gets 
leaky, you got troubles too. That upsets 
the bias, also the current drain of the 
audio tube, and fouls up the plate volt- 
ages on the if stages." 

"This gets more and more compli- 
cated as we go along," sighed the Young 
Ham. 

"You ain't been anywhere yet," said 
the Old- Timer. "Another place where 
heater cathode shorts'll really get you 
is in the series heater TV sets (Fig. 2) . 

Half your tubes will be lit, the other 
half dead. Whenever you see that con- 
dition, you can generally find a heater 
cathode short somewhere. If you've only 
got three or four tubes burning, chances 
are they'll be burning real bright, on 
account of they're tryin' to use up all 
the current that should have supplied 
the whole string! Way to catch that is 
to look for the last tube in the string 
that's burning. Lot of people now are 
putting diagrams of the filament string 
inside the cabinets, bless their little 
hearts. Remember that Westinghouse 
we checked yesterday? Had a 3AL5 
shorted out, and we looked on the dia- 
gram, traced it right down, and there 
it was. Sure appreciate the guy that 
put that there!" 

"Yeah, that's helpful," agreed the 
Young Ham. 

"And we can use all the help we can 
get!" said the Old -Timer fervently. 
"Here's another dandy. There's nothing 
these things would rather do than lead 
you up the garden path with a lot of 
false symptoms. You got a set with all 
the symptoms of agc trouble: weaving, 
buckling and, if you check the voltage 
at the agc test point, there ain't any. 
Ah ha! Age trouble, you say. You 
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change the agc tubes; no help. Finally 
you come up with a grid cathode short 
in the second if tube! It's lowering the 
signal and shorting out the age in the 
if stages, and there you are." 

"That's what was the matter with 
that Philco last week, wasn't it? I re- 
member what you called it!" laughed 
the Young Ham. 

"All right, I'm ashamed of myself. 
Another case where you can get trou- 
bles, even after you replace the bad 
tube, is a tuner like the one we had 
last Tuesday. Remember? 6BZ7 shorted 
out, so we replaced it. Still had snow, 
so we had to take out the tuner and 
replace the two little resistors in the 
plate circuit that had burned to a crisp 
when the tube shorted. That's the one 
where the 'BZ7 plate was red -hot! 

"Now you take color sets, you'll find 
all of the same symptoms in 'em, just 
like the black and white. Only thing, 
you've got a few more circuits in 'em. 
Now if you've got a good picture, but 
no color or the color won't hold, you 
start lookin' for some tube that han- 
dles the whole color signal -the burst 
amplifier, color killer, bandpass ampli- 
fier, and so on. Now if only one color 
was missin', say you didn't have any 
red in your picture, you'd start lookin' 
for a tube that handled only red signals 
-a de restorer, or red amplifier, or 
somethin' like that. Simple, see ?" 

"Yeah, simple," agreed the Young 
Ham, dubiously. "I can imagine!" 

"Now you can also get intermittents 
from tubes and lots of 'em! Take that 
set last week. Three other guys had 
worked on it without finding the trou- 
ble. I turned it on and the trouble 
showed up right away. I had to pull 
it out of the cabinet and check it with 
a scope, though, to be sure. It would 
play along perfectly and then blam! 
White -out! Scope showed no signal at 
the plate, but plenty at the grid. Nothin' 
between the two points except tube, so 
I replaced it. Took my high -power mag- 
nifyin' glass to the thing and, sure 
enough, you could see it then. The 
cathode ribbon was loose where it was 
welded to the tube pin! When she got 
hot, away she went, pulled loose. Like I 
say, I was just luckier than those other 
guys. It showed up for me." 

"Aw, that wasn't luck, that was su- 
perior technical ability," said the Young 
Ham. "You're just smarter than they 
are. How about a raise ?" 

"I'll raise you, young squirt," said 
the Old- Timer. "Well, Ozz- wald," ad- 
dressing the TV set which had been 
playing perfectly throughout all this 
discussion, "I reckon you're all right, 
so we can bundle you up and take you 
to your owner. Rain's stopped and it's 
about time to choose up sides an' go 
home." As he reached for the cheater 
cord, the picture gave a couple of wig- 
gles, bowed in the center, and quietly 
faded out. The Old -Timer stared at it in 
amazement, while the Young Ham 
roared with laughter. Peering into the 
back of the set, the Old -Timer shrugged 
and reached for a 5U4. "Guess the 
dein thing musta been listenin'." He 
grinned. "Got a bad tube!" END 

the ultimate in 

a dynamically- 

balanced 

tonearm 

NEW 

STEREO TONFARM 
with superb new features for higher 

playback quality and installation ease: 

Model S -220 
12" arm 

$2995 

net 

ets- PLUS THESE EXTRA FEATURES... 

Acoustically isolated counterweight. 

Exclusive precision low friction Sili- 
cone damped horizontal bearing - 
eliminates horizontal oscillation. 

Exclusive gimbal assembly incorpo- 
rates individual double sets of 5 ball, 
1 mm. bearings - provides freest 
lateral and vertical motion and as- 
sures perfect tracking. 

Plus many other exclusive Rek -O -Kut 
features. 
Model S -260 16" arm 34.95 net 
Extra Stereo Shell - 

Model PS -20L 5.95 
Still available - 
Model S- 120...12" arm Now 24.95 Net 
Model S- 160...16" arm Now 27.95 net 

MICROPOISE DYNAMIC 

BALANCE CONTROL -By dialing 
the cushioned, spring- tension 
Microscope Balance Control, 

the arm is dynamically 

balanced and set for accurate 

stylus pressure: 

PERMANENTLY ATTACHED 

PLUG -IN CABLE -fully shielded 

single -jacket cable is anchored 

to the arm -includes two 

color -coded plug -in leads, 

2 shields and a ground wire. 

No soldering! No hum 

problem! Fast, correct 
installation assured! 

FAST SINGLE -HOLE MOUNTING: 

Arm base mounts through 

single hole by tightening 
of single locknut. 

Revolutionary automatic 
control accommodating the 
S -220 will soon be announced! 

e Rek -O -Kut Company, Inc., Dpt.RE IO 

38 -19 108th St., Corona 68, N. Y. 

Please send me free brochure: 

Name 

Address - - - 

City Zone State 

Export: Morhan Exporting Corp. 458 Broadway, N. Y. 13. 
Canada: Atlas Radio, 50 Wingold Ave., Toronto 19. 
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\JEC -GREC 
INDUSTRIAL TEST UNIT 
One -transistor instrument is a measuring device, continuity 
checker, signal injector and audio generator 

By WM. F. KERNIN 

HERE is a device, originally de- 
signed to handle a measurement 
problem in industrial elec- 
tronics, that proved to have 

numerous practical uses in the radio 
and TV service business as well as on 
the home experimenter's workbench. To 
list some of its uses to date: a preset 
level or temperature indicator, a tube 
filament checker, a continuity checker, 
an afifrf signal injector. It is simple 
and efficient -completely self- contained, 
battery -powered and compact enough 
to fit into your tool box. 

Originally, an instrument to indicate 
when the solution in a tank had reached 
a given level was needed. Visual indica- 
tion was desired. Cords from the elec- 
tric line were taboo, for safety reasons; 
economical, long -life battery operation 
was required. For a sensing element, 
two probes were to be used, so that 
when the solution touched both at the 
set level, the indicator light would go 
on. One difficulty -any voltage on the 
probes must be ac. Direct current would 
decompose the solution. And this ac 
must rresent no shock hazard. 

The schematic diagram shows the 
circuit that fulfilled all those needs. A 
transistor blocking - osci,llator power 
supply provides the high voltage for 
the NE -51 indicator light. It is pat- 
terned after the high -voltage GM 
counter supply presented by Thomas 
G. Knight, RADIO -ELECTRONICS, Septem- 
ber, 1956. Bias resistor R is much 
lower than normal to "beef up" the 
output of the generator. Capacitor C 
determines primarily the frequency or 
pulse repetition rate. The radio -fre- 
quency choke -RFC -is included to 
improve the efficiency of the oscillator 
by blocking the oscillator energy from 
the do power supply. Jacks J1 and J2 
are the input terminals for the sensing 
probes. An UTC H -1 miniature trans- 
former was used because of its rugged 
construction, improved terminals and 
better mounting system. However, the 
less expensive O -1 or O -2 may be used. 

The output potential in this unit 
lights the NE -51 to full brilliance when 
the probes are shorted. However, there 
is no shock hazard even if one should 
grab the bare probes in both hands. 

Power for the unit is supplied by 

88 

The Injec -Check has sockets for quick filament checking 

two inexpensive penlight cells. Current 
drain averages 4 ma. 

A level indicator 
In operation, the probe tips are set 

at the desired height in the tank or 
vessel. Filling of the tank may begin 
as soon as the unit is turned on -no 
warmup time is needed. When the 
solution contacts the probes, NE -51 
lights. When the level falls, the contact 
path between probes is broken -and 
the light goes out. 

The unit may be used as a minimum 
level indicator. Here the light would 
stay lit until the solution fell below 
the preset level of the probes. 

As a checkout feature for the unit, 
a momentary shorting switch may be 
connected between J1 and J2. To check 
the condition of the device when turned 
on, the switch is closed and, if all is 
well, the light should go on. 

Proper operation depends upon a fair 
degree of conductivity of the solution. 
No attempt was made to use it with 
volatile or turbulent liquids. 

Also a thermometer 
As a set -temperature monitor, the 

unit is used with a mercury contact 
thermometer as the sensing element. 
This type of thermometer -particularly 
the delicate, precision ones -requires 
a low -potential low- current indicating 

device to avoid contaminating the 
mercury. The NE -51 draws only 90 
microamperes to glow at full brilliance 
in this unit. Hence it works well with 
the mercury contact thermometer. 

And a continuity checker 
Now for the bonus. By adding the 

tube sockets shown by the broken lines 
in the diagram, the original unit can 
be used as a go no -go tube filament and 
continuity checker. 

The NE -51 indicator light brilliance 
is not affected by normal filament re- 
sistance. Lowest current filament may 
be tested as surely as the highest. 

The photographs show the layout 
used for a typical unit. A 4 x 4 x 2 -inch 
utility box is the basic package. The 
choice of tube sockets shown covers 
most of the common tube types found 
in service work. To handle CRT and 
odd tubes as well as continuity checks, 
a pair of external test probes such as 
those used with the typical vom may 
be plugged into J1 and J2. 

Operation as a filament continuity 
checker is simple. The unit is turned 
on; the tube is inserted in the proper 
socket. If the light lights, the filament 
is good. The same holds true using 
probes- continuity lights the light. 

Or a signal injector 
This device combines in one package 
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your assurance 
of brand name 

quality 

11111111110 

NO-NOISE 
VOLUME CONTROL 

and CONTACT 
RESTORER 

Cleans Lubricates 
Protects 

Nat Carbon Yet 
Solution 

Bottle Spray Can 

$100 $225 

Servicemen Servicemen 

"No OISE" 

PRODUCTS 
NO -NOISE 

TUNER -TONIC 
with PERMA -FILM 

. Cleans, lubricates, 
restores all tuners, 
including wafer type. 
Non -toxic, non -in- 
flammable. 
For TV, radio and 
FM use - 
E c c - 

nomical -a lit- 
tle does 
a lot. 

Aerosol 
Can 

$325 

Ne , Servicemen 

FREE At your 
Jobbers 

5" PLASTIC 
EXTENDER 

Push Button Assembly 

Does Does 
ions 

Not Cause Shorts 

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

heard as a distinctive "growl" or buzz 
from the set's speaker, if all is well. 

The technique of signal substitution 
in servicing is fairly well known and 
need not be discussed here. To couple 
the signal into a set, one probe from 
the hot jack -J1 -is all that is normally 
required. The ground return -J2 -may 
be used for a stronger signal. END 

NE-5I 
+ C PILOT JI 

10 

3 COM T 6 

Inside view of Injec -Check 

several features that are particularly 
handy in servicing the series -string ac- 
dc type of radio. Besides its use as a 
tube filament and continuity checker, 
it provides a signal source for injection 
into the radio under test. The wave- 
form at jacks J1 and J2 is rich in 
harmonics, producing strong af, if and 
rf signals simultaneously. Thus, signal 
injection can begin right at the antenna 
and be applied to any and all stages. 
The output, or audio component, is 

722 RFC 
2.5 M H 

ON 

HOFF 

3V 
BATT 

OCTAL PROBES 
- 

o 
oó 

al7 r2'aaj-i 

LOCTAL 
I 

; 
Igo al 
\.QQ 

I l L-_{ 
r9-PIN MIN I 

t-g115 
b6\ 

ó0 

17-PIN MIN 
3267,11-1 

L-e i I 

J2 

The instrument is basically a transistor 
oscillator and neon -tube indicator 
R -3,300 ohms, I/2 watt 
C-10 µf, 10 volts 
T- transformer, UTC H -I, O -I, O -2 or equivalent 
V -CK722 
RFC-rf choke, 2.5 mh 
S-spst switch 
BATT -1.5 -volt penlight cells (2) 
PILOT- NE -51, bayonet socket, clear jewel 
JI 2 -tip jacks (H. H. Smith 1505 or equivalent) 
Tube sockets (octal, !octal, 9 -pin miniature, 7 -pin 

miniature), battery holder, 4 x 4 x 2 -inch box 
Miscellaneous hardware 

TV -RADIO Servicemen or Beginners... 

Send for Co-rea 
7-Volume Job -Training Set 

I on 7 -Day FREE TRIAL! 

P.S. Be Sure To Ask For 

NO -NOISE 
RUBBER COAT 

6 oz. 
Spray Can 

$025 
V 

The First 

Practical 

TV- RADIO- 

ELECTRONICS 

Shop 

Library! 

Answers ALL Servicing Problems QUICKLY , 

Makes You Worth More On The Job! 
Put money- making, time -saving TV- RADIO- ELECTRONICS 
know -how at your fingertips -examine Coyne's all -new 7- Volume 
TV- RADIO- ELECTRONICS Reference Set for 7 days at our 
expense! Shòws you the way to easier TV -Radio repair -time 
saving, practical working knowledge that helps you get the BIG 
money! How to install, service and align ALL radio and TV sets, even 
color -TV, UHF, FM and transistorized equipment. New photo- instruc- 
tion shows you what makes equipment "tick ". No complicated math 
or theory -just practical facts you can put to use immediately right 
in the shop, or for ready reference at home. Over 3000 pages; 1200 
diagrams' 10,000 facts! 
SEND NO MONEY! Just mail coupon for 7- Volume TV -Radio Set on 7 -Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, 
pay only $4 in 7 days and $4 per month until $27.25 plus postage is paid. 
Cash price only $24.95. Or return set at our expense. in '7 days and owe 

nothing. Either way, the FREE BOOK is 
"LEARNED MORE FROM THEM yours to keep. Offer limited, so act NOW! 

FREE DIAGRAM BOOK! 
We'll send you this big book, "150 Radio- 
Television Picture Patterns and Diagrams Ex- 
plained" ABSOLUTELY FREE just for examin- 
ing Coyne's 7- Volume Shop Library on 7 -Day 
FREE TRIAL! Shows how to cut servicing time 
by reading picture -patterns. plus schematic dia- 
grams for many TV and radio sets. Yours FREE 
whether you keep the 7- Volume Set or notl Mail 
coupon TODAY I 

THAN FROM 5 YEARS WORN!" 
"Learned more from your first two 
volumes than from 5 years work." 
-Guy Bliss, New York 
"Swell set for either the service- 
man or the beginner. Every service 
bench should have one. " -Melvin 

Masbruch, Iowa. 

7SOr..c,. 

Like Having An Electronics 
VOL. 1- EVERYTHING ON TV- 
RADIO PRINCIPLES! 3)0 pages 
of practical explanatio is; hun- 
dreds of illustrations. 
VOL. 2- EVERYTHING ON TV- 
RADIO-FM RECEIVERS; 403 
pages; fully illustrated. 
VOL. 3- EVERYTHING ON TV- 
RADIO CIRCUITS! 336 pages; 
hundreds of illustration:,, circuit 
diagrams. 
VOL. 4- EVERYTHING ON SERV- 
ICING INSTRUMENTS! How they 
work, how to use them. 368 
pages; illustrated. 

ALL 7 B003S HAVE 

pert Right At Your Sdk! 
VOL. 5- EVERYTHING OY TV 
TROUBLESHOOTING! Covers all 
types of sets. 437 pages; illus- 
trations, diagrams. 

VOL. 6-TV CYCLOPEDIA! Q.ick 
and concise answers to TV prob- 
lems in alphabetical order, in- 
cluding UHF. Color TV and 
Transistors; 868 pages. 

VOL. 7- TRANSISTOR CIRCUIT 
HANDBOOK! Practical Reference 
covering Transistor Applications; 
over 200 Circuit Diagrams; 410 
pages. 

BRIGHT, MODERN. 
VINYL CLOTH WASHABLE COVERS 

FREE BOOK -FREE TRIAL COUPON! 

erry rs.,yye fr. ñ1D`7F cr,ca80.'7,' ïnpi 
SCHOOL 

OCTOBER, 1960 

Educational Book Publishing Division 

COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. AO -TI, Chicago 7, Illinois 

Vest Send me COYNE "S 7- Volume Applied Practical TV- RADIO- 
ELECTRONICS Set for 7 -Days FREE TRIAL per your offer. Include 
"Patterns & Diagrams" book FREE! 

Name Age 

Address 

City Zone 

1 
1 
1 

ta 

1 

State 1 

u Check here If you ant Set. Bent C.O.D. Coyne pays shipping 
charges. 7 -Day Money -Back Guarantee. 
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SUPERIOR'S NEW MODEL TW.11 STANDARD PROFESSIONAL 

Modlell TW -11 -TUBE TESTER . . . Total 
Price $47.50 -Terms: $11.50 after 10 day 
triar, then $6.00 per month for 6 months 
if satisfactory. Otherwise return, no ex- 
planation necessary! 

TUBE TESTER 
* Tests all tubes, including 4, 5, 6, 7, Octal, 
Lock -in, Hearing Aid, Thyratron, Miniatures, Sub - 
miniatures, Novais, Subminars, Proximity fuse 
types, etc. 

* Uses the new self -cleaning Lever Action 
Switches for individual element testing. Because 
all elements are numbered according to pin -num- 
ber in the RMA base numbering system, the user 
can instantly identify which element is under test. 
Tubes having tapped filaments and tubes with 
filaments terminating in more than one pin are 
truly tested with the Model TW -11 as any of the 
pins may be placed in the neutral position when 
necessary. 

* The Model TW -11 does not use any combina- 
tion type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 
to damage a tube by inserting it in the wrong 
socket. 

* Free -moving built -in roll chart provides com- 
plete data for all tubes. All tube listings printed 
in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for 
plugging in either phones or external ampli- 
fier will detect microphonic tubes or noise 
due to faulty elements and loose internal 
connections. 

EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW- CURRENT TUBES: 
Previously, on emisison -type tube testers, it 
has been standard practice to use one scale 
for all tubes. As a result, the calibration for 
low -curent types has been restricted to a 
small portion of the scale. The extra scale 
used here greatly simplifies testing of low - 
current types. 

The Model TW -11 operates $4750 on 105 -130 Volt 60 Cycles 
A.C. Comes housed in a 
handsome, portable Saddle - 
Stitched Texon Case. Only 

Superior's 

New Model 80 

Model BO - ALLMETER ... Total Price 
$42.50 -Terms: $12.50 after 10 day trial, 
then $6.00 monthly for 5 months if satis- 
factory. Otherwise return, no explanation 
necessary! 

O,000 "VáiiEAALLMETER 
THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 

1/ 6 INCH FULL -VIEW METER provides large 
easy -to -read calibrations. No squinting or guess- 
ing when you use Model 80. 

1/ MIRRORED SCALE permits fine accurate meas- 
urements where fractional readings are impor- 
tant. 

CAPACITY RANGES permit you to accurately 
measure oll condensers from .00025 MFD to 30 
MFD in addition to the standard volt, current, 
resistance and decibel ranges. 

HANDSOME SADDLE -STITCHED CARRYING 
CASE included with Model 80 Allmeter at no 
extra charge enables you to use this fine instru- 
ment on outside calls as well as on the bench 
in your shop. 

NOTE: The line cord is used only for capacity 
measurements. Resistance ranges operate on 
self- contained batteries. 

A builtin Isolation Transformer automatically isolates the 
Model 80 from the power line when capacity service is in use. 

Selected, 1% zero temperature coefficient metalized resistors 
are used as multipliers to assure unchanging accurate readings 
on all ranges. 

SPECIFICATIONS: 
7 D.C. VOLTAGE RANGES: (At a sensitivity of 20,000 

Ohms per Volt) 0 to 15/75/150,300 750 1500/ 7500 Volts. 
6 A.C. VOLTAGE RANGES: 

(At a sensitivity of 5.000 Ohms per Volt) 
0 to 15/75 '150300/750/1500 Volts. 

3 RESISTANCE RANGES: 
O to 2,000/200,000 Ohms. 0 -20 Megohms. 

2 CAPACITY RANGES: 
.00025 Mfd. to .3 M tel., .05 Mfd. to 30 Mfd. 

5 D.C. CURRENT RANGES: 
0 -75 Microamperes, 0 to 7.5/75/750 Milliamperes, 0 to 15 
Amperes. 

3 DECIBEL RANGES: - 6 db to + Is db 
+ 14 db to + 38 db 
+ 34 db to 458db 

Model 80 Allmeter o complete with 
operating instructions. test leads and port- 
able carrying case. Only 

250 
NET 

Model TV- 50A- Genometer. Total price - 
547.50- Terms: $11.50 after 10 day trial, then 
$6.03 monthly for 6 months if satisfactory. 
Otherwise return, no explanation necessary! 

CROSS HATCH GENERATOR: The 
Model TY -50A Genometer will project a 

cross -hatch pattern on any TV picture 
tube. The pattern will consist of non - 
shifting, horizontal and vertical lines 
interlaced 4o provide a stable cross- 
hatch effect. 
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GENOMETER 
7 Signal Generators in One! 

R.F. Signal Generator for A.M. Bar Generator 
R.F. Signal Generator for F.M. Cross Hatch Generator 
Audio Frequency Generator Color Dot Pattern Generator 

Marker Generator 
A versatile all- inclusive GENERATOR which provides ALL the outputs for servicing: 
A.M. Radio F.M. Radio Amplifiers Black and White TV Color TV 

R. F. SIGNAL GENERATOR: 
The Model TV -50A Genometer 
provides complete coverage for 
A.M. and F.M. alignment. Gen- 
erates Radio Frequencies from 
100 Kilocycles to 60 Megacycles 
on fundamentals and from 60 
Megacycles to 180 Megacycles 
on powerful harmonics. 

VARIABLE AUDIO FR E. BAR GENERATOR: The Model TV- 

50A protects an actual Bar Pattern on 

any TV Receiver Screen. Pattern will 
consist of 4 to 16 horizontal bars or 
7 to 20 vertical bars. 

THE MODEL TV -50A 
comes absolutely complete 
with shielded leads and 
operating instructions. 

QUENCY GENERATOR: In ad- 
dition to a fixed 400 cycle 
sine -wave audio, the Model 
TV -50A Genometer provides a 

variable 300 cycle to 20,000 

cycle peak wave audio signal. 
DOT PATTERN GENERATOR (FOR COLOR TV) 
Although you will be able to use most of your 
regular standard equipment for servicing Color 
TV, the one addition which is a "must" is a Dot 
Pattern Generator. The Dot Pattern proiected on 
any color TV Receiver tube by the Model TV- 
50A will enable you to adjust for proper color 
convergence. 

MARKER GENERATOR: The Model TV- 
50A includes all the most frequently 
needed marker points. The following 
markers are provided: 189 Kc.. 262.5 Kc., 
456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 
Kc., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 
5 Mc., 10.7 Mc. (3579 Kc. is the color 
burst frequency). 

S 

EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 

7 50 
NET 
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The Model 88....A New Combination 

TRANSISTOR RADIO TESTER° 
DYNAMIC TRANSISTOR TESTER 

- AS A TRANSISTOR RADIO TESTER 

The Model 88 is perhaps as im- 
portant a development as was the 
invention of the transistor itself, 
for during the past 5 years, mil- 
lions of transistor radios and other 
transistor operated devices have 
been imported and produced in 

this country with no adequate pro- 
vision for servicing this ever in- 
creasing output. 

The Model 88 was designed 
specifically to test all transistors, 
transistor radios, transistor record- 
ers, and other transistor devices 
under dynamic conditions. 

We feel sure all servicemen will agree that the instruments and 
methods previously employed for servicing conventional tube radios 
and TV have proven to be impractical and time consuming when used 
for transistor radio servicing. The Model 88 provides a new simplified 
rapid procedure - a technique developed specifically for transistor 
radios and other transistor devices. 

An R.F. Signal source, modulated by an audio tone is injected into 
the transistor receiver from the antenna through the R.F. stage, past 
the mixer into the I.F. Amplifier and detector stages and on to the 
audio amplifier. This injected signal is then followed and traced through 

the receiver by means of a built -in High Gain Transistorized Signal 
Tracer until the cause of trouble whether it be a transistor, some other 
component or even a break in the printed circuit is located and pin- 
pointed. The injected signal is heard on the front panel speaker as it 
is followed through the various stages. Provision has also been made 
on the front panel for plugging in a V.O.M. for quantitative measure. 
ment of signal strength. 

The Signal Tracing section may also be used less the signal injector 
for listening to the "quality" of the broadcast signal in the various 
stages. 

AS A TRANSISTOR TESTER 
The Model 88 will test all transistors invading NPN and PNP, 

silicon, germanium and the new gallium arsinide types, without referring 
to characteristic data sheets. The time- saving advantage of this technique 

is self -evident. A further benefit of this service is that it will enable 
you to test new transistors as they are released! 

SPECIFICATIONS: 
Model 88 operates on a sel! contained 41/2 volt battery and is always 
ready for instant use on the bench or in the field. 

Signal Injector: 
The signal injector used in the Model 88 is a new departure in signal 
source design. Previously, signal sources were provided by signal gen- 
erators operating on a single frequency and requiring retuning. The 

Signal Injector of the Model 88 employs o transistor in a grounded 
emitter self modulating blocking oscillotor generating a low R.F. fre- 
quency providing stable harmonics to 30 megacycles. A power output 
of over 2.5 volts peak to peak is provided. An attenuator prevents 
overload of the receiver or the amplifier under test. 

1,0 Signal Tracer: 
Two high -gain grounded emitter transistors are utilized in a high gain 
amplifier with sufficient output to operate the built -in 41 /2" Alnico V 

Speaker. A diode is used as a "clomp" to prevent overloading of the 

output stage. A volume control permits attenuation of strong signals. 
Provision is also mode on the front panel for the addition of a meter 

Or an oscilloscope for quantitative evaluation of the signal strength. 

vo Transistor Tester: 
The transistor tester used in the Model 88 measures the two most im- 

portant transistor characteristics needed for transistor servicing; leakage 

and gain (beta). 
The leakage test measures the collector- emitter current with the base 
connection open circuited. A range from 50 ohms to 100,000 ohms 
covers oll the leakage values usually found in both high and low power 

transistor types. 

The gain lest (beta) translates the change in collector current divided 
by the base current. Inasmuch os the base current is held to a fixed 
value of 50 micoamperes, the collector current calibrated in relative 
gain (beta), is read directly on the meter scale. 
The Model 88 will test all transistor types, including NPN or PNP, ger 
monism, silicon, gallium arsenide and the newer diffused junction and 
mesa types. 

Model 88 comes housed in a handsome por- 
table case Complete with a sel of Clip -On 
Cables for Transistor Testing, an R.F. Diode 
Probe for R.F. and I.F. Tracing; an Audio Probe 
for Amplifier Tracing and a Signal Inieclor Ca- 
ble. Complexe- nothing else to buy! Only-. _. - .....____....., _.._ 

$38So 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C. 0. D. 

k_ 
fry any of the ïnstru- MOSS ELECTRONIC, INC. ments on this or the 
facing page for 10 
clays before you buy. 
If completely satisfied 
then send down pay- 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 
or Finance C aírges 
Added! If not corn Model TV -50A Total Price $47.50 Model 80 Total Price $42.50 
ppletey satisfied re- $11.50 within 10 days. Balance $6.00 512.50 within 10 days. Balance $6.00 

monthly for 6 months. monthly far 5 months. All prices net, fl'.O.B., N. Y. C. , 
explanation neces- Export Division: Rocke International Corp., 13 East 40th St.. New York 16, N.Y. 
sary. ti _ _ _ _ _ _ _ _ _ m _ _ _ _ m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 

Dept. D -813, 3849 Tenth Ave., New York 34, N. Y. 
Please send me the units checked on approval. If completely satisfied I will pay on 
the ternis specified with no interest or finance charges added. Otherwise, I will return 
after a 10 day trial positively cancelling all further obligations. 

Model 88 Total Price $38.50 Model TW -11 Total Price $47.50 
$8.50 within 10 days. Balance $6.00 $11.50 within 10 days. Balance $6.00 
monthly for 5 months. monthly for 6 months. 

Name 

Address 

City Zone State 
turn unit to us, no 
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IF you're among the thousands who 
think that an ordinary television 
antenna atop the roof is safe from 
lightning, you're wrong, says the 

Lightning Protection Institute. 
Studies of some 1,500 lightning -fire 

and damage losses, reported in news- 
papers during a 3 -month period, reveal 
that upward of 4(4 of them involve 
television sets and their antennas. 
That's no small matter- $4,800,000 an- 
nually. 

Those facts pointedly illustrate that 
an unprotected antenna actually invites 
lightning to strike. There are more than 
40,000,000 television masts in this coun- 
try, and it is inevitable that this forest 
of high -rising metal towers will help to 
increase the losses suffered from light- 
ning strikes- unless the masts are pro- 
tected. 

Total annual lightning losses in the 
US are placed at 600 persons killed, 
more than 1,500 injured, along with 
$120,000,000 in property losses. Light- 
ning is the biggest single cause of fires 
in rural and outlying suburban areas, 
being responsible for 37% of all such 
fires. 

Tying the TV antenna into the home's 
lightning -protection system is one means 
of helping to reduce losses. Where a 
building does not have a complete light- 
ning protection system, grounding the 
TV mast properly will only partially 
protect it. To ground a TV antenna ade- 
quately, in addition to a 10 -foot ground 
rod, tie -in should be made to the water 
system, electrical and telephone grounds 
and any metallic bodies within 6 feet 
of the down conductor. Ordinary TV in- 
stallations in themselves are inade- 
quately grounded, and the antenna is 
not a lightning -protection device. 

Basic information 
Lightning will most likely strike the 

highest object in an area. Because of 
its height above surrounding objects, 
the antenna becomes this most likely 
lightning target. 

A TV antenna, even though grounded 
according to most set manufacturers' 
recommendations (and with a lightning 
arrester), does not offer sure lightning 
protection for the set. It is not con- 
nected with a heavy enough cable nor 
does it provide the proper paths to 
earth to function as an efficient light- 
ning rod. 

Most antennas, contrary to popular 
belief, do not have lightning arresters. 
And an arrester is not full protection 
in itself -the mast must also be tied in 
with the correct conductor cable to a 
ground rod sunk 10 feet deep in moist 
earth. 

When lightning does hit an un- 
grounded antenna, its path is most likely 
to be down through the house. It may 
leap over to the wiring system or water 
pipes, or follow the antenna lead. At 
the least, you can expect damage to 
whatever mechanical equipment the bolt 
passes through (Many TV sets have 
ended in a ruined tangle of wires) and 
at the worst, injury or death to occu- 
pants. 

92 

J r 
ANTENNAS 

INVITE 

LIGHTNING 

TO STRIKE 
Scores of lightning losses involving 

TV antennas lead the Lightning Pro- 
tection Institute to endorse strongly 
this requirement in the Underwriters' 
Laboratories code: 

"Radio and television masts of metal, 
regardless of location on building, shall 
be bonded with standard conductor and 
fittings to the main conductor of the 
lightning protective system. It is also 
recommended that a lightning arrester 
be installed on the lead -in wire, tape, or 
cable." 
Where a television antenna is in- 

stalled on a building provided with 
lightning protection (a lightning -rod 
system), the metal mast or supporting 
tower should be connected to the sys- 
tem. If the tower rises appreciably 
above the building, it should also have a 
down conductor connecting it directly 
to ground to conform to National Bu- 
reau of Standards requirements. 

Alternate method 

Where a building is not provided with 
a complete lightning protection system, 
and safety with economy is the watch- 
word, the institute advises full protec- 
tion of the TV antenna and set. This 
will partially protect the building 

proper. This is recommended on the 
premise that some protection is better 
than no protection at all. 

If the TV antenna is centrally located, 
grounding the mast can be tied in with 
complete lightning protection for the 
home by continuing the cable in both 
directions (and adding terminals at 20 
foot intervals if the building is 40 feet 
or longer) from the TV mast along the 
roof ridge and down to ground on two 
sides of the building. This is not a job 
for the usual TV installation man. Con- 
sidering the danger to life and property, 
the importance of trained engineering 
skill becomes even more vital. Don't hes- 
itate to seek professional help or advice 
in all instances, whether for protecting 
a TV set and antenna or for a complete 
lightning -protection system. However, if 
the antenna is at either end of the 
building, the TV mast alone is compar- 
atively simple. 

The drawing illustrates how the 
lightning arrester is connected to the 
TV lead -in and then fastened to the 
mast with an approved pipe clamp 
(which generally comes with the 
arrester). Many good arresters are on 
the market; the important thing to 

RADIO -ELECTRONICS 
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An increasing number of TV- related lightning 

fires occur each year. Most could be prevented 

if proper grounding techniques were used 

MAST 

CLAMP 

CABLE 

watch for is the Underwriters' Labora- 
tories label. 

The drawing also illustrates how the 
ground cable is connected to the TV 
mast, using a UL- approved cable clamp. 

The ground cable is run from the 
connection at the mast, along the roof 
ridge (hidden by placement along ridge 
rolls), down the gable side (hidden 
under eave), then down the building 
side. 

There are several rules governing 
cable installation. The cable shall have 
no bends sharper than 90 °. The radii of 
all curves should be at least 8 inches. 
Lightning, with its sudden rise time. will 
not travel through a cable that has sharp 
bends if it can find a shorter path to 
ground (a jump across several feet to 
a water pipe is not uncommon). The 
cable is to be supported every 3 feet on 
open -air runs, and maintain a hori- 
zontal or downward course, free from 
down and up (V or U) pockets. 

The cable is connected to an approved 
ground rod with a standard ground -rod 
clamp. The ground rod is driven 10 feet 
into permanently moist soil, at least 
2 feet away from the house foundation. 

OCTOBER, 1960 

Mast should he grounded 
to copper rod sunk into 

moist earth. 

GROUND ROD 

Standard materials 
Copper and aluminum are acceptable 

materials for lightning -protection sys- 
tems, but should never be used together 
without special connectors. Aluminum 
parts must be larger than equivalent 
copper parts for equal conductivity. 

The copper cable should weigh at 
least 187.5 pounds per 1,000 feet (indi- 
vidual wires making up the cable should 
be at least of No. 17 gauge). This cable 
is three times the size of a No. 6 cable 
which most manufacturers and in- 
stallers recommend. Aluminum cable 
should weigh at least 95 pounds for the 
same length. 

Ground rods, solid copper or copper - 
clad, should be at least Va inch in diam- 
eter and 10 feet long. 

Connectors and fasteners must be of 
the same material as the cable. Gal- 
vanized or plated -steel nails, screws or 
bolts are not acceptable on copper or 
aluminum installations. 

Service available 
The Lightning Protection Institute, a 

non -profit Chicago organization, offers 
its help whenever it is needed by any- 

Lightning traveled "down" a 
TV lead -in and made a new 

entrance for this kitchen. 

one -home owners, plant engineers, 
organizations or individuals. Sponsored 
by reputable, long -established lightning - 
equipment manufacturers, the institute 
was set up to promote the science and 
improve the methods of lightning pro- 
tection (and to advise and give infor- 
mation) . 

Another of its purposes is to formu- 
late and press for the practice of ethical 
standards in all phases of the lightning - 
protection industry. In this role, it 
works toward the goal of full inspection 
and official approval of all lightning - 
protection systems, new or old. 

While the institute does not take any 
part in actual equipment testing or 
field inspections of installers and their 
work, the group works closely with 
Underwriters' Laboratories. 

If you plan to protect your TV 
antenna and set, entire home or plant 
against lightning and there is any 
question regarding materials or installa- 
tion, the best way to get the answer 
is to write to the Lightning Protection 
Institute, 53 W. Jackson Blvd., Chicago 
4, Illinois, for Lightning Facts and 
Figures. END 
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et NOWsEr 
Spotlights you for quality TV service right when 
demand hits its peak! The year's top business, 

profit - builder for technicians! 

All 55 million TV owners will want their sets 
to be in first -class condition when the umpire 
calls "Play ball!" The neighborhood technician 
whom owners know best will be the one to bene- 
fit. Don't miss this profit opportunity! General 
Electric is going all -out to help you -by telling 
World Series fans whom to call, where to go for 
fast, reliable TV check -up. To the technician 
who installs G -E tubes! He's the best! And just 
around the corner! 

1111111111 

Long before the first day's pitchers have been 
named, G -E displays and promotions will be 
pulling customers into your shop. Once play 
starts, fans in most large cities will receive fre- 
quent radio reminders that you are ready to 
serve them fast and well. Go World Series with 
General Electric! Get ready for a B -I -G two 
weeks of business! See your G -E tube distribu- 
tor! Distributor Sales, Electronic Components 
Div., General Electric Company, Owensboro, Ky. 
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in the 

GO WORLD SERIES 
to ring up 

service dollars! 
Timely, high-impact display items like 
these will draw more customers to your 
shop, pay off in stepped-up income. 
General Electric has ready for you 
many other World Series displays, 
advertising helps, and novelties, all new 
and exciting. See them today at your 
General Electric tube distributor's! 

call us for our XPECL41 WORLD STRIPS TOT-89 
rodyiwzoaz,il-,_7,t- se tubes 

Zw 
with 

73ogress Is Our Most /mpor/ant Product 
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NEWL,. . 
Manufacturers of the 
world famous line of 

Golden '60 electronic kits 

Versatile MULTITESTER KIT 

for laboratory, service shop and 
amateur use 

41/2" meter (400 micro. 
amps movement). Separate 
scale( for AC voltage and 
current, DC voltage and 
current, decibels and re- 
sistance. Bakelite case. 
Construction manual, bat- 
teries available. 

M4el $13.50 
NEW 234' / /Q° TV TUNER KIT 

WITH STAGE- BY -STAGE 

ASSEMBLY AND CHECK SYSTEM 
Unique ARKAY 
tuner kit permits 
checking of each 
stage as it is fin- 
ished. Modern slim - 
line chassis. Five 
separate controls 
plus fine tuning ring 
on channel selector. 
Clean design, su- 
perb performance. 

Model 14T23 $79.95 less 

C.R.T. 

5 tube radio DYNAMIC DEMONSTRATOR 

mounted on 
easy -to -read 

schematic 
board 

A complete radio education in one 
project. Consists of a 5 tube super - 
het radio mounted on a large 
demonstration board. Clearly il- 
lustrates circuitry and the functions 
of the components. 

o>; a 
441414111 

. H4 

Model 
DD5 

$39.95 

10 PROJECTS 

ONLY 

X13.95 
Educational, practical. Build a radio receiver, 
phono- microphone amplifier, broadcast station, 
signal tracer, electronic timer, five other pro- 
jects. Teaches functions of circuitry while you 
have fun building. With detailed 12 pg. 
instruction manual. 

oil prices 5% higher west of the Mississippi 

For complete catalogue of ARKAY KITS write today to: 

HF.II- ïirif'.IT5 

f 
88 -06 Van Wyck Expressway, Richmond Hill 18, N.Y. 
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and 

COODUCTORS 

HERE was a slight letdown this 
month. Release of new tubes and 
transistors slacked off to a mini- 
mum. However, several interesting 

types were announced, one with a cir- 
cuit diagram showing how it is used. 

6EQ7, 12EQ7 
Two multi -unit 9 -pin miniature tubes 

made up of a diode and a remote - 
cutoff pentode. They are designed for 
use as combined if- amplifier and 

6EQ7, I2EQ7 

AM- detector in AM and AM -FM re- 
ceivers. The pentode can also be used 
as an rf amplifier; the diode for auto- 
matic volume control. The only differ- 
ence between the two tubes is in their 
heater ratings. The 6EQ7's heater is 
rated at 6.3 volts, 300 ma. The 12EQ7 
at 12.6 volts, 150 ma. 

Maximum ratings of the pentode sec- 
tion of these RCA tubes when used as 
a class Al amplifier are: 

VP 

VG, (positive value) 
(negative value) 

Vu, (pos bias value) 
(neg bias value) 

V02 
PP (watts) 
G3.,r (mw) 
G2,,,', (for G2 voltages 

up to 150) (mw) 
The diode section of the 

rated at 1 -ma maximum plate 

300 
300 
300 

0 

50 
300 

3 

200 

600 
'EQ7 is 
current. 

2N734, 2N735, 2N736 
A group of general- purpose, n -p -n 

double- diffused silicon mesa transistors 
BASE 

Jloo" 
EMITTER 

2N734,2N735,2N736 
with a beta range that starts at 20 
(minimum for the 2N734) and goes on 
up to 200 (maximum for the 2N736). 
All have a free -air dissipation rating 
of 500 mw and a high breakdown volt- 
age. 

!! 

Keud 
r rZErI/)1ER r s 

YeZ, 

LAG -55 AUDIO GENERATOR 
SINE SQUARE 

A multi -purpose generator for 
measurements on audio equipment 
-amplifiers, speakers, networks. 
Three waveforms : sine, square and 
complex for all types of measure- 
ments including response, distor- 
tion, transient and I -M distortion 
checks. Full range is from 20 
to 200,000 cps, output 5 volts 
with minimum amplitude variation 
throughout whole range. 

The LEADER test instruments are being used in the more than 36 countries, 
attesting their excellence in design. performance and usefulness. 

OHMATSU ELECTRIC CO. LTD. 
2596. 5.CHOME. KAMIMEGURO. MEGURO.KU. TOKYO, JAPAN 

Cable Address " OHM ATSUELEC " TOKYO 

OUT SPACE 
You bet we'd be.... if we were 
to tell you all about AUDION's 

'Out of this World Hi Fi Values: 

audif`$' n 
25 -E Oxford Road 

Massapequa,New York 

Write for 

free 

Cora log 

III -FI .0 STEREO 
COMPONENTS 
Semi us your list for a 

SPECIAL PACKAGE DEAL, QUO'T'E 
No sale too small. Tradeins accepted. ISONAFIDE of- 
fers biggrst di.coun s on all standard brands. Expert 
advice and full guarantee are assured at 

BONAFIDE ELECTRONICS 
Dept. RE -I0, 89s/_ Cortland St., N.Y. 7, N.Y. 

WE WILL NOT BE UNDERSOLD 

RADIO -ELECTRONICS 
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NEW TUBES AND SEMICONDUCTORS (Continued) 

Maximum ratings for these Texas 
Instruments transistors are: 

2N734 -735 -736 
VCE 60 60 60 
VEB 

hie (VcE =5, IE =5 ma, 
f= 1 kc) 

5 

50 

5 

100 

5 

200 
The diagram shows a simple cascaded 

2N736(3) 25V 

audio amplifier using the 2N736. It has 
a typical current gain of 92 db at 1 kc. 

10 -Pin Tubes 
A new construction in miniature re- 

ceiving tubes is the 10 -pin envelope 
announced by Sylvania. The unit uses 
the regular 9 -pin arrangement (like the 
12AX7 or 12AU7) with an additional 
pin centered in the pin circle. The first 
tubes to use the new design are a double 

0 0 
O O 

O O 

o o 
O O 

tetrode for use as an rf amplifier, oscil- 
lator mixer in FM tuners and receivers. 
Another unit will be a triple triode for 
use as an rf amplifier, oscillator mixer 
and afc. 
7262 -A 

A 1 -inch camera tube (vidicon) in- 
tended for use in small, compact, tran- 
sistorized television cameras. It can be 
used for televising black- and -white or 
color scenes in industrial and other 
closed- circuit TV applications. The high 
sensitivity of the tube makes possible 
high -quality pictures under normal 
room lighting conditions. The sensi- 
tivity of the 7262 -A can be expressed 
as equivalent to a photographic film 
with an ASA exposure index of 600. 

TARGET 

SHORT PIN 7262 -A 
IC 

Characteristics under typical oper- 
ating conditions for this RCA tube are: 
Ve4 (decelerator) & VG3 (beam -focus) 
VG2 (accelerator) 
VG, (for picture cutoff) -45 to 
Visual equiv signal -to -noise ratio 
Vblanking (min peak -to -peak) 

(when applied to G I ) 

(when applied to cathode) 

300 
300 

-100 
300:1 

75 
20 

END 

: 4V ;%f ima ? 
If you're moving please don't forget to 
send us your old address as it ap- 
pears on your latest copy of the mag- 
azine. Include the numbers shown 
beside your name. If possible, send 
us the actual address label which is 
pasted on the lower right hand cor- 
ner of the Iront cover. Be sure to in- 
clude your postal zone number (if 
any) with your new address. If we re- 
ceive this information before the 20th 
of the month, you will continue to get 
RADIO -ELECTRONICS without inter- 
ruption. 
Please send data to 

Subscriber Service 

Radio -Electronics 
L154 West 14th Street New York 11, N. Y. 

OCTOBER, 1960 

Special Ofrireh 254 

Hear these 

authentic recordings 

of dramatic events 

from 

"The Amazing World of 
Short Wave Listening" 
narrated by Alex Dreier, Radio -TV "Man on the Gó" 

President's voice from outer space! 
Actual capture of a desperate criminal! 
Radio amateur at Little America! 
Ships at sea ... aircraft in action! 

S -38E 
receiver 

$59.95 

3 short wave bands plus standard 
broadcast. Built-in speaker, head. 
set output. 

hallicrafters 
DEPT. 23, CHICAGO 11, ILL. 

Gentlemen: Please rush by return mail my re- 
:cording. "The Amazing World of Short Wave 
eListening." I enclose 25e. 

NAMF 

ADDRESS 

CITY STATE 

how often 
could you 

have used... 

an 
Xce e 
"Se_ er"? 

Handy as an extra 

hand or helper, 

Clamps lightly 

or tightly ... for 

moments or minutes. 

two -position 
snap -lock 41111 ' 

slim, serrated jaws 

Oilreaches, out -holds needle -nose pliers. Hardly 

a spot too small for it. Approx. 6" long. Dozens 

of uses: Holds and positions wires for soldering 
. . retrieves small parts from inaccessible places 

. . it's a heat sink. Two-position snap -lock won't 

slip, yet releases with a twist of the fingers. All 

stainless steel - precision machined and tem- 

pered for smooth action and years of service. 

2 Models: No. 43H curved nose and No. 42H 

straight - Ask your distributor to show 

you Xcelite Seizers today. 

XCELITE, INC. ORCHARD PARK, N. Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ont. 
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... ...... 

Is Your Library 
of Tung -Sol Tips 

Up To Date 
So far there have been ten issues in 

Tung -Sol's free monthly series of 
Tung -Sol Tips. Each one contains 
important technical information for 
servicemen who want to get more of 
the lucrative industrial electronics 
service business. If your library is 
not complete here is your oppor- 
tunity to bring it up to date. Or per- 
haps you have not yet subscribed to 
Tung -Sol Tips. If that's the case 
this is the time to get your name on 
the mailing list. The service is free, 
the only cost is the 4¢ stamp you'll 
use to send us your name. New sub- 
scribers will get all back issues. 

Tung -Sol Tips is edited to give 
servicemen a broad understanding 
of electronic components and their 

use in industrial equipment. Every- 
thing from theory of operation to 
application, installation and main- 
tenance is covered. Tips is another 
of the many services which Tung - 
Sol offers to help servicemen expand 
their businesses. 

So if you are not yet on the mailing 
list or if you have missed out on any 
of the first issues get in touch with 
your Tung -Sol distributor or write 
directly to Tung -Sol Electric Inc., 
Newark 4, N. J. 

Sales Offices: Atlanta, Ga.; Columbus, 
Ohio; Culver City, Calif.; Dallas, Texas; 
Denver, Colo.; Detroit, Mich.; Irvington, 
N. J.; Melrose Park, Ill.; Newark, 
N. J.; Philadelphia, Pa.; Seattle, Wash, 
Canada: Toronto, Ontario. 

These 10 Important Subjects Should Be 
In Your Tung -Sol Tips Library 

1. Semiconductor Rectifiers 
2. Gas -Filled Rectifiers 
3. Theory of Thyratron Operation 
4. Practical Applications of 

Thyratrons 
5. Photo -electric Theory and 

Operations 
6. AC Amplifiers 

7. Practical Applications of 
AC Amplifiers 

8. DC Amplifiers and Choppers 
9. Mobile Equipment 

Communications 
10. 11 -Meter Band Citizen's 

Communications 

Back copies are available, write for those you want. 
Soon to be on its way to subscribers, No. 11 is devoted 
to DC Power Supplies. 
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TUNG-SOL 

new v 

PRODUCTS 

WALL OUTLETS for TV antenna 
systems. Flush -mount (shown) and 
surface -mount styles. Come with plugs 

with no -strip terminals. 300 ohms. 
Flush -mount type in brass, ivory, 
chrome. Surface -mount type in ivory. - 
Winegard Co., Burlington, Iowa. 

PACKAGED CIRCUITS (27) for TV 
and hi -fi use have been added to PEC 
line. Included: balanced dual capacitor, 

.,*). 
PC - 348 

124 567 _3 

J'fl' 

P PC-361 
I 2 3 a 

loudness contour networks, phase de- 
tector, diode -triode Couplate. - Cen- 
tralab, 900 E. Keefe Ave., Milwaukee 1, 
Wis. 

REPLACEMENT PARTS for TV. 
Deflection yokes DY -35A, DY -36A re- 
place Philco 76- 9173 -13/14 and Emerson 
708353, respectively. Horizontal output 

transformers HO -312, HO -313, HO -314 
replace Emerson 738160, 738162, 738169, 
respectively. Filter choke C -2343 (0.75 
henry at 300 ma) . 70.7 -volt output 
transformers (shown) ; A -8080 (1 -5 
watts), A -8081 (6-10 watts), A -8082 
(11 -15 watts) . All have five power 
ranges in 1 -watt steps. 8- and 16 -ohm 
secondaries. -Chicago Standard Trans- 
former Corp., 3501 Addison, Chicago 18, 
Ill. 

TRANSCEIVER model GW -30 for 
low -power unlicensed or licensed Citi- 
zens band use or 10 -meter ham band. 
Fixed -tuned superregenerative receiver, 
crystal -controlled transmitter. Volume 

RADIO -ELECTRONICS 
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UP TO FOUR TIMES THE WORKING DISTANCE OF CARDIOID TYPES* with the Eleetro -Voice model 644 sound spot 

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

Churches, auditoriums and amphitheaters present formidable problems in room acoustics and reverberation which degrade audio quality. 
Consequently, microphones cannot be placed at conventional distances from the source of sound. Under such conditions, loss of level and 

"presence" further add to the enigma of proper pick -up. The Model 644 Sound Spot is the answer. Here is a microphone providing acceptance 
withir an included angle of 90' at high frequencies, high axial sensitivity, wide frequency response extending from 40 to 12,000 cps and excellent 
wind noise cancelling characteristics. Its highly directional feature permits unusual microphone working distances as well as startling flexibility 
in loudspeaker placement. Effective cancellation of sound at the rear and sides for unparalleled rejection of random noise, reverberation and feed- 

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

*Depending on Acoustical conditions. 

Other features: Output level -53 db. 150 ohm and high impedance. Impedance changed by 

moving one connection to connector. Low impedance only: He balanced to ground and 
phased. Acoustalloy diaphragm, shielded from dust and magnetic p3rtices. Non -welded 
circuit with Alnico V and Armco magnetic iron. Pressure cast case. % " -27 thread. Satin 
chrome finish. 18 ft. cable wiih MC4M connector. ON-OFF switch. Size: 21e diam. 16" length. 
Net Wt: 2 lb. 9 oz. less cable. List Price $110.00. Desk stand available (extra). 

Polar 
Pattern 

fi.irIíiYif/ V /`e 
Commercial Products Division 

ELECTRO- VOICE, INC. 
Dept.90T Buchanan, Michigan 
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RADIO TV HI -FI HAM BROADCASTING INDUSTRIAL LAB RCA KITS 
FOR VALUE, QUALITY AND PERFORMANCE! 

RCA WV -38A (K) 

VOLT -OHM - MILLIAMETER 

$L7 //29( 
' 
95' 

only (includes batteries, probe and cable 
with slip -on alligator clip, ground lead and clip, as- 
sembly and operating instructions) (available factory- 
wired and calibrated -only $43.95') 

Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra 1 -volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing -new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bles in a breeze! 

FEATURING: ohms -divider network fuse -protected easier -to- 
read scales extra -large 51/4 inch meter polarity reversal 
switch excellent frequency response full -wave bridge 
rectifier low circuit loading standard dbm ranges. 

SPECIFICATIONS: Input Resistance- 20,000 ohms per volt on DC; 5,000 ohms per volt on AC 
Accuracy -± 3% DC, ± 5% AC (full scale) Regular Scales -2.5, 10, 50, 250, 1000, 5000 volts, AC 
and DC; 50 Ita 1, 10, 100, 500 ma, 10 amps (DC) Extra Scales -250 mv. and 1 volt (dc) Frequency 
Response -AC -flat from 10 cycles to 50 Kc (usable response at 500 Kc) Ohms -3 ranges: Rxl- 
(0 -2,000 ohms); Rx100 (0.200,000 ohms); Rx10,000 (0.20,000,000 ohms) Dimensions -W. 51/4 ", 
H. 67 /a ", D. 31 /a" 

RCA WO -33A (K) 

3 -INCH OSCILLOSCOPE [ 95` 
only 79 (complete with Low -Cap, Direct Input 
Probe and Cable) (also available factory -wired and cali- 
brated -only $129.95') 

The first 'scope kit with "get -up- and -go!" Use it for practically 
everything -video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre -amps, radios and 
amplifiers, troubleshooting ham radio, hi -fi equipment, etc. -and 
you can take it with you, on the job, anywhere! 

FEATURING: voltage -calibrated frequency -compensated, 3 to 1 
step attenuator scaled graph screen and calibrating voltage 
source for direct reading of peak -to -peak voltages "plus - 
minus" internal sync...holds sync up to 4.5 Mc shielded in- 
put cable with low capacitance probe included weighs only 14 
pounds includes built in bracket to hold power cord and cables. 
SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)- Sensitivity, 3 rms mv/inch; Bandwidth, 
within -3 db, 20 cps to 150 Kc Vertical Amplifier (Wide Band Position)- Sensitivity, 100 rms mv/ 
inch; Bandwidth, within -3db, 5.5 cps to 5.5 Mc Vertical Input Impedance -At Low -Cap cable 
input...10 megohms, 10 µµf (approx.); At Direct -cable input...1 megohm, 90 µµf (approx.) Sweep 
Circuit -Sawtooth Range, 15 cps to 75 Kc; Sync, external, -!- internal; Line Sweep, 160° adjustable 
phase. 

RCA WV -77E (K) 

VO LTO H MYST® 
only $29.95* (also available factory -wired and calibrated 
only $43.95') 

Think of it -an RCA VoltOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
ble kit you've ever seen! 

FEATURING: ohms -divider network protected by fuse ultra -slim 
probes and flexible leads sleeve attachment on handle stores 
probes, leads, power cord separate 11/2 volts rms and 4 volts peak - 
to -peak scales for accuracy on -low ac measurements front -panel 
lettering acid -etched. 

SPECIFICATIONS: Measures: DC Volts -0.02 volt to 1500 volts in 7 
overlapping ranges; AC Volts (RMS) -0.1 volt to 1500 volts in 7 over- 

lapping ranges; AC Volts (peak -to- peak) -0.2 volt to 4000 volts in 7 overlapping ranges; Resistance - 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero -center indication for discriminator 
alignment Accuracy -± 3% of full scale on dc ranges; ± 5% of full scale on ac ranges Fre- 
quency Response -flat within ± 5 %, from 40 cycles to 5 Mc on the 1.5, 5, and 15 -volt rms ranges and 
the 4, 14, and 40 -volt peak -to -peak ranges DC Input Resistance -standard 11 megohms (1 megohm 
resistor in probe). 

*User Price (Optional) 

See thëm all at your local RCA Test Equipment Distributor! 

RADIO CORPORATION OF AMERICA 
ELECTRON TUBE DIVISION HARRISON, N.J. 
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NEW PRODUCTS (Continued) 

control, push -to -talk button, telescoping 
antenna. Kit or wired, carrying case and 
shoulder strap. - Heath Co., Benton 
Harbor, Mich. 

TRANSCEIVER for 27 -mc Citizens 
band. 22- channel transmitter and re- 
ceiver. Pretuned sealed oscillator. Up to 

5 watts input. 5 tubes. Supplied with 
tubes, crystal, antenna, microphone.- 
Radio Shack Corp., 730 Commonwealth 
Ave., Boston 17, Mass. 

ALL -CHANNEL TUNER for crys- 
tal- controlled Citizens -band receivers. 
Plugs into receiver in place of crystal. 

No batteries or power source needed. 
2 -inch vernier dial. 2 x 4 x 4 inches- 
Crown Electric Products Co., PO Box 
171, Orange, N. J. 

AUDIO -GENERATOR, model 605. 
Sine -, square -wave output. 20 to 200,000 
cycles. Pushbutton range selection. 
Schmitt trigger circuit supplies square 
wave. Output voltage: sine wave 0 to 5 

(rms), square wave 20 mv to 7 (peak to 
peak). Less than 1'4 distortion on sine 
wave. Square -wave rise time 0.2 µsec. - 
Jackson Electrical Instrument Co., 124 
McDonough St., Dayton, Ohio. 

AC VTVM model 715. 10 ranges up to 
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NEW PRODUCTS (Continued) 

300 volts full scale. Low range 10 my 
full scale. Accuracy 5% of full scale. 

Response 10 to 400,000 cycles ± 1 db. Db 
markings on scale, range switch. - 
Simpson Electric Co., 5200 W. Kinzie 
St., Chicago 44, Ill. 

CAPACITOR ANALYZER, Transcap 
model TCA -1, for low- voltage low -leak- 
age tantalum and aluminum electrolytic 
capacitors as well as other low- voltage 
units. 5 ranges cover 1 µµf to 2,000 µf. 

rfF 

Es s< oto 

SPRAGUE ' e 

Meter reads insulation resistance from 
50 to 20,000 megohms and leakage cur- 
rent down to fractional microamps. 
Power factors measured by Wien bridge 
from 0 to 507,- Sprague Products Co., 
335 Marshall St., North Adams, Mass. 

REACTANCE RULE solves reso- 
nant - frequency, inductive - reactance, 
capacitive- reactance, coil -Q and dissipa- 

tion -factor problems. Frequency range 
5 cycles to 10,000 mc. Re- issued. -Shure 
Brothers, Inc., 222 Hartrey Ave., Evan- 
ston, Ill. 

STEREO CARTRIDGE model 9T. 
Turnover ceramic type. Smooth distor- 
tion -free response. Response 20 to 
17,000 cycles ±1 db. Compliance 3.5 x 

10-e cm /dyne. Low tracking force (2 
grams for pickup arms, 3 grams for 
changers) reduces stylus wear, in- 

(Continued on page 106) 
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ew MASTER 
GUIDE TO 

TIME -SAVING 
TV SERVICE 

This 
"automatic teacher" 

TAKES THE 

GUESSWORK OUT OF 

TV TROUBLE -SPOTTING 

AND REPAIR! 
Covers all causes of practically every 
trouble you are likely to be called on to 
fix including: 

BRIGHTNESS TROUBLES -CONTRAST 
TROUBLES- PICTURE DISTORTION - 

UNSATISFACTORY PICTURE DETAIL -LINE 
OR BARS IN PICTURE- SYNCHRONI- 

ZATION TROUBLES -MISSING PICTURE 
-SIZE AND CENTERING TROUBLES - 

SOUND TROUBLES -TELEVISION 
INTERFERENCE. ETC. 

A modern manual 
for fast, 

"symptomatic 
trouble analysis" 

and servicing 
of TV receivers. 

It isn't a "study" book! From beginning 
to end, this big new manual is designed for 
daily use right at the bench as an outstand- 
ingly complete, easily understood guide to 

practically any job on any TV receiver. 
Just turn to the Index. Look up the trouble symptoms 

exhibited by the TV- you're working on. The HAND- 
BOOK OF TV TROUBLES then tells you exactly what 
and where to check. Outlines time -saving short cuts. 
Explains puzzlin' details. Eliminates guesswork and 
useless testing. More than 150 test pattern, wave form 
and circuit illustrations explain test results and pro- 
cedures so clearly you can hardly fail to understand. 

LOOK! LISTEN! 
Then Follow This Easy Guide! 

Almost regardless of set make or model, this remark- 
able new 302 -page Handbook helps you track down TV 
troubles from the symptoms they produce in the set 
itself- screen intermittently dark ; "blooming": ab- 
normal contrast in spots ; "snow" poor detail: sync 
troubles ; sound troubles -and all the many other symp- 
toms that indicate something is wrong. Then it ex- 
plains how to make needed adjustments or parts re- 
placements. 

HANDBOOK OF TV TROUBLES is printed in large 
type and has sturdy, varnished covers for "on the job" 
use. Its QUICK GUIDE TV TROUBLE INDEX helps 
you find what you want in a jiffy. Throughout, the 
Handbook is a real time -saving money -maker for be- 
ginners and experienced service men alike! Try it for 
10 days AT OUR RISK. Price $7.50. 

TRY IT 10 DAYS -See for Yourself! 
Dept. RE100, HOLT, RINEHART AND WINSTON, INC.. 
Technical Div., 383 Madison Aso., 
New York 17, N.Y. 

Send new 302 -page HANDBOOK OF TV TROUBLES 
for 10 -day FREE trial. If I decide to keep book, I will 
then send you $7.50 in full payment. If not, I will return 
book postpaid and owe you nothing. 

SAVE: Send $7.50 with order and we pay the postage. 
Same 10 -day return privilege with money promptly 
refunded. 

Name 

Address 

City, Zone. State 
OUTSIDE U.S.A. -Price $8.00 cash only. 10 -day 
return privilege with money refunded. 

J 

SERVICEMEN KNOW! 
Here they pay less and get the best 

HUSH 
Chemically- Electronically, engineered for Tuners 

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

Also available -2 oz., 1 
B oz., 32 oz. containers 6 oz. Spray can 2.25 net 

EVER - QUIET 
Since 1949 

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

Also available - 
32 oz. containers 6 oz. Spray can $1.59 net 

2 oz. Bottle & dispenser 79c net 

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey 

Mr V, q 

EVER 

QUIET 
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A Home Study Program for Engineering Technicians and Profes- 

sional Engineers Comparable in Technological Content to College- 

Level Electronics Residence Courses, 

CREI's Extension Division offers combinations of 
courses in advanced electronics engineering technology 
to meet present or future employment requirements, 
and step up your earning power. 
A CREI program, the product of 
33 years experience, is neither 
short -cut nor magic formula. It 
is an accredited home study cur- 
riculum which may take as little 
as 18 months, or as much as 3 
years, depending upon the course 
selected and amount of stick -to- 
itiveness brought to bear. The 
program is designed specifically 
for men employed in a technical 
capacity in the electronics indus- 
try, where a shortage of man- 
power with advanced technical 
education not only exists, but 
shows every likelihood of in- 
creasing. 

Now fifth in volume among 
American industries, the elec- 

102 

tronics industry offers almost 
unlimited employment and ad- 
vancement opportunities. Appli- 
cations of new electronic devel- 
opments in automation, instru- 
mentation, industrial electronics, 
aeronautical electronics, guided 
missiles, servomechanisms, com- 
puters, astronautics and tele- 
metering create new jobs every 
day. Yet, paradoxically, indus- 
try growth does not always mean 
individual growth. Companies 
actively seeking men with 
modern, advanced technological 
knowledge are simultaneously 
firing mediocre men who lack 
this knowledge. 

CREI students (more than 

20,400 are currently enrolled) 
keep pace with the needs of the 
ever -advancing electronics indus- 
try and are eagerly sought by 
employers who offer solid oppor- 
tunities for rapid promotion. 

Since 1927 we have directed 
the technical education of stu- 
dents in advanced electronics en- 
gineering tèchnology. We devel- 
oped the prototype civilian elec- 
tronics course for the Army Sig- 
nal Corps in 1941, supplied 300; 
000 texts to the U. S. Navy in a 
special course for radio techni- 
cians in the South Pacific in 
1943, trained hundreds of techni- 
cians during World War II for 
the Signal Corps. We co- founded 

RADIO -ELECTRONICS 
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the National Council of Technical 
Schools, which first established 
scholastic and business stand- 
ards for the technical school 
field. We were among the first 
three technical institutes whose 
curricula were accredited by the 
Engineers' Council for Profes- 
sional Development. In 1946 we 
instituted the group training 
programs used by companies rep- 
resenting the cream of the elec- 
tronics and aviation industries. 
CREI courses are widely em- 
ployed today in company -spon- 
sored educational plans by com- 
panies throughout the U. S. and 
Canada. 

What does this record of 
achievement mean to you as a 
CREI student? It means that 
industry and the Armed Services 
alike respect CREI men. It 
means that your CREI diploma 
is a door -opener. Significantly, 
Help Wanted ads often specify 
"CREI education or equivalent 
required." Our Placement Bu- 
reau, which helps grad- 
uates and advanced 
students find more de- 
sirable positions, is al- 
ways available to CREI 
men. While no place- 
ment guarantees will 
be made by CREI or 
any other reputable in- 
stitution, for many years the de- 
mand for CREI graduates and 
advanced students has far ex- 
ceeded the supply. 

ables us to anticipate questions 
in our lesson material. 
CREI STUDENTS are professional 
electronics engineers and tech- 
nicians, all over the world and 
in every phase of electronics, 
about one -third military, the rest 
civilian. Their median age is 28. 
In 1958 they devoted approxi- 
mately 1,572,400 hours to 104,831 

lesson texts, 
answered and 
were individu- 
ally graded up- 
on 1, 048,310 
searching 
questions and 
engineering 
problems. They 

studied advanced electronics en- 
gineering technology associated 
with transistors, microwaves, 
forward scatter, computers, ser- 
vomechanisms, radar, electronic 
navigational devices and the en- 
tire field of modern electronics. 
New students enrolled during the 
year are on the missile ranges of 

Vandenburg AF Base 
and Cape Canaveral. 
They are at Alamagor- 
do and China Lake, at 
SAC bases around the 
world. They are in the 
research laboratories 
and manufacturing 
plants where the latest 

electronic equipment is designed 
and produced. They maintain 
electronic equipment for United 
Air Lines, and Trans -Canada Air 
Lines. They share in electronics 
at All America Cables and Radio, 
Inc., and The Martin Co. They 
work for USIA (Voice of Amer- 
ica) and Columbia Broadcasting 
System, for Gates Radio and Fed- 
eral Electric, to name but a few. 
All of the firms mentioned offer 
their personnel CREI education 
under company sponsorship. 
CREI men are found by the hun- 
dreds among field engineers of 
major electronic manufacturers. 
They're across the world and 
across the street. They're men 

you'll compete 
with -to gain or 
hold your place 
in the electron- 
ics profession. 

If ambition is 
part of your 
make-up--if you 

CREI HOME STUDY ADVANTAGES. 

This advanced technical edu- 
cation is accomplished on your 
own time, during hours chosen 
by you. You waste no time 
in travel. You have plenty of 
time to do your best. Your 
work is under the supervision of 
a regular staff instructor who 
guides your progress step by 
step. Courses are prepared and 
taught by men experienced both 
in teaching and in electronics, 
presented in easy -to- understand 
form, kept up to date by periodic 
revision. Experience in more 
than three decades of home - 
study teaching, during which 
time we have corrected and com- 
mented on many hundreds of 
thousands of examinations, en- 
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want to convert interest and en- 
ergy into dollars of income -if 
you want to convert your spare 
evening hours into material ben- 
efit and the personal satisfaction 
that comes with advancement 
and respect of your associates - 
then CREI's home study educa- 
tion assures you of : 

1. A solid foundation of col- 
lege- level, advanced technical 
electronic engineering knowl- 
edge. 

2. A means of keeping abreast 
of the complex developments in 
electronics. 

3. The ability to communicate 
intelligently with your engineer- 
ing associates and superiors. 

4. The best preparation for 
professional advancement in elec- 
tronics as the industry demands 
more qualified personnel. 
QUALIFICATIONS FOR CREI. Col- 
lege degree is not essential. If you 
have had basic electronic educa- 
tion, practical experience in elec- 
tronics and a high school educa- 
tion, you can probably qualify. 
A good way to find out : Use the 
postage -paid card. It will bring 
you the free 54 -page book which 
has launched thousands on their 
advanced careers : "Insurance for 
Your Future in the New World 
of Electronics." Tuition is reas- 
onable and may be paid monthly. 
It takes just one $10 -a -week 
raise to repay your investment in 
CREI education and leave you a 
substantial bonus the first year. 
Available to veterans under GI 
bill. 

RESIDENCE SCHOOL in Washing- 
ton, D. C. for those who can at- 
tend classes. Day and evening 
classes start at regular intervals. 
Qualified graduates earn AAS 
degree in approximately 27 
months. Electronics experience 
not required for admission. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute 
Curricula. Founded 1927 

Dept. 1410 -G 
3224 16TH ST., N.W. 
WASHINGTON 10, D. C 

EE 
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If you are a career -minded 

engineer or technician .. 
RE- DIRECT your 
future aims to 
high standing 
in NUCLEAR 
ENGINEERING 
technology 

Learn Nuclear Engineering Tech- 
nology through an advanced 
home study program offered by 
CREI Atomics. Enrollment is 
limited. 

r 

ONLY A LIMITED NUMBER OF MEN 
will be accepted at this time for this 
program of home study offered by 
CREI ATOMICS, an expertly- staffed 
extension division of The Capitol 
Radio Engineering Institute. 

U.S. Atomic Energy Commission 
states about the severe shortage of 
trained people in nuclear technology: 
" .. the immediate goal is to retrain, 
through short courses ... those al- 
ready grounded in traditional disci- 
plines." Through CREI Atomics you 
can now combine your present tech- 
nical education and engineering ex- 
perience with knowledge in nuclear 
engineering and technology. The re- 
sult: increased career opportunities 
and corresponding income advantages 
as the nuclear field develops. 
Program of study includes - 
Nuclear Physics, Reactor Physics, Thermodynamics, 
Reactor Technology, Reactor Controls, Instrumentation 
for Reactor Control, Isotopes, Health Physics -many 
other subjects 

USE THIS COUPON TO REQUEST DETAILED CATALOG 

CREI Atomics 
3224 16th Street, N.W. 
Washington 10, D.C. 

Please send me complete information 
about CREI ATOMICS. 

1410 -G 

name 

street 

city state 

job title 
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NEW PRODUCTS (Continued from page 101) 

creases record life. -Sonotone Corp., 
Elmsford, N. Y. 

STEREO AMPLIFIER model 299B 
improved version of 299. Monitoring for 
recording. Power increase to 50 watts 

(IHFM standards). Extra -high -level 
input for electronic organs. -H. H. 
Scott, Inc., Dept. P., 111 Powdermill 
Rd., Maynard, Mass. 

ORGAN TUNER uses spinning strob- 
oscopic disc. Antotnner tunes most elec- 

tronic organs in minutes. 6% x 5% x 
21/4 inches. Microphone included. - 
Schober Organ Corp., 43 W. 61 St., New 
York 23, N. Y. 

SUPER TWEETER T -202. Response 
3,000 to 40,000 cycles (to 22,000 cycles 
±2 db). Dispersion 120° in all direc- 

tions. Power 30 watts. Built -in crossover 
and brilliance control. Impedance 8 
ohms. -University Loudspeakers, Inc., 
80 S. Kensico Ave., White Plains, N. Y. 

HORN TWEETER, Tempo High Note. 
2 x 6 -inch horn loaded compression type. 

Shielded magnetic circuit, wide -angle 
sound dispersion. -Oxford Components, 
556 W. Monroe St., Chicago 6, Ill. 

SPEAKER BAFFLE combination 
uses Magni -Magic inverted speaker. 4 
series: (1) speaker and baffle; (2) 
speaker, baffle, volume control; (3) 
speaker, baffle, control, 70 -volt trans- 
former; (4) speaker, baffle, trans- 
former. Blond, mahogany, walnut. fl- 
inch, 5 -watt, 8 -ohm speaker. Screw ter- 

minals. -Utah Radio & Electronic 
Corp., 1124 E. Franklin St., Huntington, 
Ind. 

TRIHELIX SPEAKER SK -180. 3 in- 
dependent speakers on single frame. To 
minimize interaction, smaller speakers 
mounted off center. Built -in crossover 
network with brilliance control. Overall 
response 20 to 20,000 cycles (30 to 12; 

000 cycles r 3 db).-Lafayette Radio 
Corp., 165 -08 Liberty Ave., Jamaica 33, 
N. Y. 

SPEAKER SYSTEM model XP -2. 
Two 8 -inch woofers, 5 -inch tweeter. Re- 
sponse 35 to 15,000 cycles. Built -in 
crossover network. 22 x 12 x 11% 
inches. High compliance plus high effi- 
ciency. Enclosure filled with Acoustiglas 
to eliminate panel resonance. Birch, 

cherry, walnut, mahogany. - Fisher 
Radio Corp., 21 -21 44th Dr., Long Island 
City 1, N. Y. 

SPEAKER ENCLOSURE model 6. 
Unfinished. Cutout for 8 -inch speaker, 
sound -reinforcing ports. 10 x 16 x 9 

inches. 1/2-inch plywood, sanded on top 
and sides. Damping material installed. 
-Homewood Industries, 26 Court St., 
Brooklyn, N. Y. 
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NEXT MONTH , 

SIMPLE 
SWEEP 

GENERATOR 
SSES VARICAP, 

Radiollectroics 

LOOK FOR 

THESE FEATURE 

ARTICLES 

IN 

Radio -Electronics 
HI -WAY FM -THE EASY WAY 

You can buy an FM radio for your car -but the monthly payments 
for some of them come pretty high. There's an easier way -do it 
yourself. You can build this sensitive and selective FM car tuner, 
using a low- priced commercial set or an FM kit as the basic unit. 

HOW TO FIX RADIOS FASTER AND BETTER 
The Old -Timer insists he can diagnose the trouble in any radio re- 
ceiver in five minutes -and he proves it! He says, "The only way to 
make money in radio repair is to fix 'em fast, but good!" You can 
learn -and earn a lot from the tips he gives you. 

MORE EFFICIENT PA SYSTEMS 
Listen as an old PA man tells how a few tricks can make amplifiers 
sound better and increase their power -handling ability. This one will 
make your PA work -a lot easier -and more profitable. 

SIMPLE SWEEP GENERATOR USES VARICAP 
Make your old sig gen into a sweep generator. It's easy using one of 
the new variable capacitance diodes. You can combine varicaps and 
inductances to give any desired deviation up to 600 kc. 

LAST CHANCE 

TO SUBSCRIBE 

AT PRESENT 

LOW RATES 

OCTOBER, 1960 

ALL THIS AND MORE IN RADIO- ELECTRONICS NOVEMBER ISSUE 

ON SALE OCTOBER 20 RESERVE YOUR COPY NOW. 

I. year $4 . 2 years $7 3 years $10 

ON OCTOBER 31st RATES GO UP TO 
1 year $5 2 years $9 3 years $12 

Radio -Electronics 
154 WEST 14th STREET NEW YORK 11, N. Y. 
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... the world's standard wherever sound quality 

and dependability are paramount 

The prime purpose in the design of every Shure microphone is faithful 
sound reproduction. All are painstakingly designed, developed, 

manufactured and tested for flawless performance coupled with 
longest possible trouble -free service. Regardless of price, they will perform 

according to specifications and will operate for years 
without deviation from their original standards. 

MICROPHONES FOR EVERY APPLICATION -IN EVERY PRICE RANGE 

NEW UNIDYNE 111 

World's most compact probe -type 
microphone with truly cardioid 
unidirectional pick -up pattern. 
Only 5W long) Dual impedance, 
superb response. Can be trans. 
tarred from stand to hand in- 
stantly- without tools. $51.00 Net. 

UNIDYNE 
World. famous dynamic micro- 
phone. Most widely used indoor - 
outdoor uni- directional micro- 
phone. Specified by leading 
sound engineers, and most 
requested by celebrities. 

$49.80 to $81.00 Net. 

COMMANDO 
Controlled -Magnetic omni- 
directional. A significant 
achievement in qualify sound at 
nominal cost. Can be hand -held, 
worn around neck, put into stand 
or withdrawn instantly, without 
tools. $16.50 to $23.10 Net. 

Shure Brothers, Inc., 222 Hartrey Avenue, Evanston, Illinois 

ANEW 

SERVICE AID 
Can he used 
with your 
VTVM, 
SCOPE or 
SIGNAL 
TRACER 

The versatile MULTI -PROBE 

DOES THE WORN OF 4 PROBES! 

DC Probe AC /Ohms Probe 

A quarter turn of the head 
selects either DC, 
AC /Ohms, Lo -Cap 

or RF probe 
positions 

Available only through parts distributors 

Model MP -1 1975 Dealer Net U 
Now for the first time - exclusive with MERCURY - 
a MULTI -PROBE that sloes all the work of 4 different 
probes. Functions: DC position ...matches VTVM in- 
put impedance AC /Ohms position . for all low 
frequency, low impedance, voltages and wave forms 
RF position . a demodulator for checking RF volt- 
ages, wave forms and signals and TV /radio RF and IF 
stages Lo- Capacity position . a must for high im- 
pedance, TV sync and radio circuits where regular 
probes overload the circuit. 

RF Probe 

lo -Cap Probe 

MERCURY ELECTRONICS CORP é 
SEARING AVENUE, NEW 

k 
ORK 

Ws ft Office: 49 6W Victory Blvd., Burbank, Calif. 
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NEW PRODUCTS (Continued) 

TAPE RECORDERS, model 101 
(shown) plays, records half -track mono- 
phonic. Response 50 to 12,000 cycles at 
7% ips. 5 transistors, 2 tubes. Model 
262 -SL plays 4 -, 2 -track stereo; records 
'/4 -track monophonic. Response 30 to 

g 
18,000 cycles at 7% ips. Model 262 -D 
deck same specifications as 262 -SL. All 
117 volts, ac- operated. - Superscope, 
Inc., 8150 Vineland Ave., Sun Valley, 
Calif. 

TAPE -PLAYER KIT model AD -70 
for prerecorded 4 -track stereo tapes. 
For use with separate stereo preampli- 
fier. Single control selects stop, play, 

rewind, fast -forward. Mounts vertically 
or horizontally. Flutter and wow below 
0.35 %, harmonic distortion less than 
2%. Finished, unfinished bases avail- 
able. -Heath Co., Benton Harbor, Mich. 

PORTABLE RECORDER model 
MR511 works on 7 AA -size cells, house 
current or 12 -volt auto systems. Plays 
1% hours at 17/8 ips. 3 -inch reels. Tran- 

sistorized. 7 pounds, 3 x 6', x 10% 
inches. '61 line ranges from stereo 
recorder -players to monophonic models 
for home use. -Telectrosonic Corp., 35- 
18 37 St., Long Island City 1, N. Y. 

TURNTABLE AND ARM Realistic 
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NEW PRODUCTS (Continued) 

Mark Villa. Hysteresis motor, 4 speeds. 
Noise level 50 db below average record 
level. Stereo pickup arm pivot- mounted 
with ball- bearing races to minimize 
friction-. Mounting board, two 3 -foot 
cables supplied. -Radio Shack Corp., 
730 Commonwealth Ave., Boston 17, 
Mass. 

HIGH -FIDELITY pickup arms and 
turntables. ST -33 turntable (shown): 
hysteresis -synchronous motor, 4 live- 

rubber shock absorbers, polyurethane 
drive belt. 1/s -inch steel mounting plate 
has hole for pickup arms. PK -33 turn- 
table similar in kit form. 212 series 
arms dual -viscous- damped. Kits avail- 
able. - Gray Manufacturing Co., 16 
Arbor St., Hartford 1, Conn. 

CABINET KIT model CK -14. Ellipti- 
cal port broadens frequency response. 

---'_-'°-` 

No source separation between high, 
middle, low frequencies. - Lafayette 
Radio Corp., 165 -08 Liberty Ave., Ja- 
maica 33, N. Y. 

ANTENNA TOWER No. 55. Rigidity 
and strength in heights up to 450 feet. 
10 -foot hot -dipped galvanized sections 

constructed on 18% -inch triangular pat- 
tern. -Rohn Manufacturing Co., 6718 
W. Plank Rd., Peoria, Ill. END 

All specifications are from 
manufacturer's data 

OCTOBER, 1960 

HOT ROD 
(turret -type) 

Noted for their 
DEPENDABILITY 
...HIGH QUALITY 

and LOW COST 

SILVER SEALED 
(switch -type) 

HI FI 

(FM) Tuner 

That's why the world's leading set manufacturers rely on 
the trouble -free TARZIAN TUNER for the excellent performance 
of their receivers. 

Today TARZIAN TUNERS are backed up by more than 
15 years of experience in the design ... development . 

and production of more than 15 million TV Tuners. 

And, Tarzian is the only commercial manufacturer offering 

both the HOT ROD (turret -type) and SILVER SEALED 

(switch -type) ... as well as the newer Hi Fi FM Tuner. 
All embody the high standards of QUALITY .. . 

DEPENDABILITY ... and PERFORMANCE that have made 
Tarzian a leader in the field. 

For more information, write to: Sales Department 
Tuner Division 

SARKES TARZIAN INC 
east hillside drive bloomington, indiana 

Manufacturers of Semiconductors, Air Trimmers and Broadcast Equipment 
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BECOME A RADIO TECHNICIAN 
for only S26.95 

BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO "EDU -KIT" 
All Guaranteed to Work! 
PRACTICAL only 

HOME 95 
RADIO 
COURSE 

NOW INCLUDES * 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * AMPLIFIER * SIGNAL TRACER * SIGNAL INJECTOR 
* CODE OSCILLATOR 

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 HI -FI GUIDE 

QUIZZES TV BOOK FCC AMATEUR LICENSE TRAINING 
RADIO BOOK PRINTED CIRCUITRY PLIERS -CUTTERS 

ALIGNMENT TOOL WRENCH SET CERTIFICATE OF MERIT 
VALUABLE DISCOUNT CARD 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at 

a rock- bottom price. Our kit Is designed to train Radio L. Electronics Technicians. 
making use of the most modern methods of home training. You will learn radio 
theory, construction, servicing, basic HI -Fl and TV repaire, code, FCC amateur 
license requirements. 

You will learn how to Identify radio symbols, how to reed and interpret sche- 
matics, how to mount and lay out radio parts, how to wire and solder, how to operate 
electronic equipment, how to build radios. Today it Is no longer necessary to spend 
hundreds of dollars for a radio course. You will receive a basic education In radio, 
worth many times the small price you pay, only 526.95 complete. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically prepared for any person who 

has a desire to learn Radio. The "Edu -Kit" has been used successfully ly 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 Instructor. All instructions are 
included. Every step is carefully explained. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio 'Edu -Kit" is the foremost educational radio kit In the 

world, and is universally accepted as the standard in the field of electronics training. 
The 'Edu -Kit" uses the modern educational principle of "Learn by Doing.'' 
Therefore, you will construct radio circuits, perform jobs and conduct experiments 
to illustrate the principles which you learn. 

You begin by examining the various radio parts included in the "Edu -Kit." You 
then learn the function, theory and wiring of these parts. Then you build a simple 
radio. With this first set, you will enjoy listening to regular broadcast stations, 
learn theory, practice testing and troubleshooting. Then you build a more ad- 
vanced radio, learn more advanced theory and techniques. Gradually, in a pro- 
gressive manner and at your own rate, you will find yourself constructing more 
advanced multi -tube radio circuits, and doing work like a professional Radio 
Technician. 

Included in the 'Edu -Kit" course are twenty Receiver, Transmitter Code Oscil- 
lator, Signal Tracer, Signal Injector. Square Wave Generator and Amplifier circuits. 
These are not unprofessional "breadboard" experiments, but genuine radio circuits, 
constructed by means of professional wiring and soldering on etal 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 ell as theory; troubleshooting in addi- 
tion to construction; training for all whether your purpose in learning radio be 

material, hobby, business or job; progressively- arranged aterial, ranging from simple 
circuits to well -advanced topics 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 necessary to build 20 different 

r 
adio 

and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube 
sockets, variable, electrolytic, ica, ceramic and paper dielectric condensers, resis- 
tors, tie trips, coils, hardware, tubing, punched metal chassis, Instruction Man- uals hookup wire, solder, selenium rectifiers, volume controls, switches, knobs, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chas- 
sis, special tube sockets, hardware and instructions. You also receive a useful set 
of tools, a professional electric soldering iron, and a self-powered Dynamic Radio L. 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 
he Progressive Signal Tracer and the Progressive Signal Injector, and a High Fidelity Guide and Quiz Book. Everything is yours to keep. 

J. Statati, of 25 Poplar PI., Waterbury, Conn., writes: 1 have repaired severa 
eta for my friends, and made money. The 'Edu -Kit" paid for itself. I was ready 
o spend $240 for a Course, but I found your ad and snot for your Kit." 

UNCONDITIONAL MONEY -BACK GUARANTEE 
The Progressive Radio "Edu -Kit" has been sold to any thousands of indi- viduals, schools and organizations, public and private, throughout the world. It 

is recognized internationally as the ideal radio course. 
By popular demand the Progressive Radio "Edu -Kit" is now available In 

Spanish as well as English. It is understood and agreed that should the Progressive Radio "Edu -Kit" be 
returned to Progressive "Edu- Kits" Inc., for y reason whatever, the pur- 
chase price will be refunded in full, without quibble or question, and without 
delay. 

The high recognition which Progressive "Edu -Kits' Inc. has earned through 
its many years of service to the public is due to its unconditional insistence 
upon the maintenance of perfect engineering, the highest Instructional stand- 
ards, and 1000/0 adherence to its Unconditional Money -Back Guarantee. As a cult, we do not have a single dissatisced customer throughout the entire world. --- 

ORDER FROM AD- RECEIVE FREE BONUS RESISTOR AND 
CONDENSER I(ITS WORTH 57.00 

Send "Edu -Kit" Postpaid. I enclose Tull payment of $26.95. 
Send 'Edu -Nit" C.O.D. 1 will pay $26.95 plus postage. 
send me FREE additional information describing 'Edu- Kit." 

Name 

- --I 

Address 

Progressive "EDU- KITS" Inc. 1186 Broadway, Dept. 169G 
Hewlett, N. Y. 

/iickv°9 
SILVERTONE 7140 -A 

Complaint was color fringing obviously caused by poor 
horizontal dynamic convergence. When an attempt was made 
to adjust convergence, no response was obtained from the 
red or green horizontal phasing controls. The control circuit 
is shown in the diagram. 

A scope check showed drive voltage was being applied 
to the circuit, but that very little voltage was developed 
across the coils and trimmer capacitor. There was evidently 
a short or open in the circuit. 

An ohmmeter check indicated no shorts or opens. Yet the 
900 -volt sine waveform refused to appear when the receiver 
was turned on. After a bit of wasted time, we discovered 
that the 25- 280 -µµf trimmer would short under the applied 
ac voltage, though it checked out OK at the 1.5 volts applied 
by an ohmmeter. 

The faulty trimmers were replaced, using units having 
a top range of 500 µµf. This corrected the difficulty. We found 
that the top value of 280 µµf in the original trimmers 
necessitated turning the adjusting screw down tightly to set 

VERT CONVERG ISOLATION CHOKE f = -= j TCONVERG 

FROM 
25 

VERT 
OUTPUT 
CATH 

2K 66K 
I 

IK RED VERT I 

PARABOLA 

'200V ! - -_ 

25- 280µµf 
RED HORIZ 

- PHASE 

YOKE 

TO 
CONVERG 

T 25- 280µpí 
VOICE 

GREEN HORIZ PHASE 

2K 68K 

TO 
CONVERG 

- -J 25-280µµf YOKE 

BLUE HORIZ PHASE 
BLUE VERT 
PARABOLA. 

BLUE .}. 200V 
VERT 

IIO TILT 

REPLACE WITH 500µµf UNITS 

the phase correctly. Because of the high compression force, 
the trimmers failed to hold up under stress of the high ac 
voltage. 

Using replacement trimmers with a top value of 500 elf 
permitted correct phase adjustment without excessive corn- 
pression.-Robert G. Middleton 

PIX STREAKS AND FLASHES 
Streaks and flashes in a television picture are often caused 

by a minor defect in the tuner -a dirty switch contact or 
wiper. This can usually be cured by spraying the contacts 
and wipers with a contact cleaner. Use a perfume atomizer 
to get a fine penetrating spray or try one of the new spray 
cans. -W. C. Warren 

PHILCO MODEL ÚG3052 -BL 
This model often has a very noisy and defective tuner. 

The channels will not hold on station, sound is intermittent 
and, in extreme cases, there is no picture. A cursory exam- 
ination of the tuner may lead the technician to diagnose the 
trouble as contact oxidation, or just plain dirty contacts and 
springs -but beware. Close inspection reveals that the tuner 
will not be repaired so easily. In fact, several jobs that 
crossed the bench led me to believe that the tuner was ready 
to fall apart. Anything in it you touched caused the set to 
cut out, with loss of most of the sound, and snow. You 
decide the tubes are defective or that a portion of the printed 
circuit, down underneath, is unsoldered but, regardless of 
the steps.taken to find the trouble, as soon as these receivers 
are plugged in and the station selector is turned to one of 
the local channels -the same old trouble! 
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TECHNOTES (Continued) 

In every case checked, the trouble turned out to be in the 
contact rivets on the shaft discs. Apparently the strain on 
these contacts, caused by turning from channel to channel, 
breaks the solder joint where they are solder- dipped to the 
thin printed wiring on the back side of the disc. The break 
cannot be seen and will not appear to be at this point. But, 
by very carefully touching up these soldered spots with a 
small iron, the trouble usually will be corrected. This condi- 
tion, if not isolated at once and corrected, may cause several 
discouraging callbacks. If the job is approached with deliber- 
ation along the lines mentioned here, it should take no longer 
than a few minutes to satisfy the customer completely. - 
George D. Philpott 

CORONADO 15TV4 
Complaint: No raster. 
Cure: Check B -plus at pin 3 of the 25W4 damper. If it 

reads about 220 volts instead of the recommended 280, check 
for an open .047 -µf capacitor from the screen grid of the 

FROM 

Hs RIZ 
Osc 

TO HV RECT PLATE 
FLYBACK TRANS (PART) 

25BQ6 -GT 
HORIZ OUTPUT 

-IIV B+ .25 A 

001 

25W4 -GT 
DAMPER 

CHECK THIS CAPACITOR 

25BQ6 (the horizontal output tube) to ground. In one set 
with this trouble, both the horizontal oscillator and output 

transformers were singing and would have been suspect. 
However, a quick check showed normal voltages and wave- 
forms in their circuits. John B. Ledbetter 

G-E 17P1329 
Complaint: Too much width. The sides of the picture 

extend past the edges of the picture tube. 
FLYBACK TRANS 

FROM 

HORIZ 
OSC 

loon 

12DQ6 
HORIZ OUTPUT n 

IX2-A 
HV RECT 

160µµf 
3KV 12AX4-GT 

DAMPER 

3 5 

820K 
R264 
10K 
2W 

REPLACE WITH 
20K /2W 255V 

HORIZ IOpH 
YOKE 

.056 

+ 30 
1350v BOOSTED 

B+ 

270µµf 
4KV 

5 

255V 

This problem can be cured by increasing the value of 
R264 from 10,000 ohms to 20,000 ohms. Use a 2 -watt resistor. 
-George Warren 

FORD 74BF 
A stubborn case of distortion in this auto radio hybrid was 

solved when we discovered the transistor bias control was 
set at maximum resistance. As emitter current was normal 
at this setting, it indicated an unusually sensitive transistor. 
When a more normal transistor was substituted and the bias 
readjusted, the distortion disappeared. Chase Bass END 

Replace improper equipment with the only 

microphone 

designed specifically 

for citizen's band 1 05 
This reasonably priced, mobile -type ceramic microphone 
is the perfect replacement for the many improper, tape 
recorder -type microphones now being used on CB equipment. 
Has DPST switch wired for relay operation with easily 
reversible terminals to allow modifications (if necessary); 
wiring diagram enclosed with each microphone; hanger 
button and standard dash bracket for mobile rig mounting; 
and an 11" retracted (five foot extended), plastic - 
jacketed, coiled cord. Response: 
80 -7,000 cps. Output: 54 db. 
List price: $16.50 complete. See THE 

your Turner Distributor, listed 
below, he has the 350C in stock. 

MICROPHONE COMPANY 

933 17th St. N.E. 

Cedar Rapids, Iowa 

ARKANSAS 
little Rock: Southern Radio Supply 
Texarkana: Lavender Radio & T.V. Sup. 
CALIFORNIA 
Downey: Net Electronics 
Hemet: Gil Sevens 
Hollywood: Pacific Radio Exchange 
Los Angeles: Radio Product Sales 

The Sound Foyer 
Oakland: Elmar Electronics 
Sacramento: Selectronics 
San Francisco: Market Radio Sound Dept. 
San Pedro: Marine Radio Service 
DISTRICT OF COLUMBIA 
Washington: Electronic Wholesalers 
FLORIDA 
Miami: East Coast Radio & TV 
Tampa: Kinkade Radio Supply 
GEORGIA 
Atlanta: Specialty Distributing 
ILLINOIS 
Chicago: Nationwide Radio 
La Salle: La Salle Electronics 
INDIANA 
Anderson: Seybert's Radio Sup. 

OCTOBER, 1960 

Bloomington: Stansifer Radio Co. 
Evansville: Hutch and Son, Inc. 

Ohio Valley Sound 
Fort Wayne: Pembleton Laboratories 
Indianapolis: Brown Distributing Co. 

Graham Electronic Sup. 
Van Sickle Radio Supply 

Kokomo: George's Electronic Sup. 
Michigan City: Tri -State Electrical Sup. 
Portland: Buck's Hi -Fi 
Richmond: Fox Electronics Company 
Terre Haute: Midwest Supply Company 
IOWA 
Cedar Rapids: Iowa Radio Supply 
Des Moines: Radio Trade Supply Co. 
KANSAS 
Topeka: Acme Radio Supply 
KENTUCKY 
Lexington: Radio Equipment Co. 
Louisville: Arcby Electronics 

P. I. Burks Company 
LOUISIANA 
Baton Rouge: Davis Electronics Sup. 
New Iberia: Brooks Electronics 

MASSACHUSETTS 
Boston: A. W. Mayer Company 

Radio Shack Corp. 
Lawrence: AIco.Electronics 
MICHIGAN 
Ann Arbor: Purchase Radio Supply 
Detroit: High Fidelity Workshop 
Lansing: Offenhauer Company 
MINNESOTA 
Minneapolis: Schaal( Electronics 
MISSOURI 
St. Louis: Radonics 
NEW JERSEY 
Berlin: Midstote Radio Supply 
Jersey City: Nidisco -Jersey City 
Mountainside: Federated Purchaser 
NEW YORK 
Buffalo: Radio Equipment Corp. 
Farmingdale, L.I.: Gem Electronics 
Forest Hills: Beam Electronics 
Mt. Vernon: Davis Electronics 
New York: Harvey Radio Company 

Acme Electronics 
OHIO 
Cleveland: Pioneer Electronic Sup. 

Columbus: Whitehead Radio Company 
Mansfield: Wholesaling, Inc. 
Toledo: Lifetime Electronics 
OKLAHOMA 
Oklahoma City: Johnson Wholesale 
OREGON 
Portland: United Radio Supply 
PENNSYLVANIA 
Lancaster: George D. Barbey Co. 
Lebanon: George D. Barbey Co. 
Philadelphia: Radio Electric Service Co. 
Pottstown: George D. Barbey Co. 
Reading: George D. Barbey Co. 
Wilkes- Barre: General Radio & Electronic 
York: Radio Electric Service Co. 
TEXAS 
Houston: Sound Equipment Inc. 
VIRGINIA 
Arlington: Rucker Electronic Products 
Falls Church: The Television Workshop 
WISCONSIN 
Chippewa Falls: Bushland Radio Spec. 
Eau Claire: Bushland Radio Spec. 
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EMC advances in Audio and Test 

Equipment- by far the Best Values 

obtainable in Wired or Kit form. 

EMC Model 801 
RC Bridge and 
In- Circuit 
Capacity Checker ¿ 
A new comprehen- 
sive resistance and 
capacity checker. It 
measures condens- 
ers for actual value, 
leakage, and power 
factor, In addition it 
measures condensers 
While still connected 
in their original cir- 
cuits for opens, shorts or intermittents. 
Model 801 Wired $38.95 - Model 801 Kit $24.95 

EMC Model 802 
Signal Tracer 
and Generator 
Generates its 
own audio, IF 
and RF signal for 
tracing. Uses 
both a magic eye 
tube and a 
speaker for sig- 
nal detection. 
Checks noisy 
components. 
Checks and compares magnetic, ceramic and crystal 
cartridges. Supplied with two shielded audio probes and 
RF crystal demodulator probe. Model 802 Wired ....$38.95 
Model 802.Kit $24.95 

EMC Model 107A 
Peak to Peak 
Vacuum Tube 
Volt -Ohm 

Capacity Meter 
6" meter cannot burn 
out - entirely elec- 
tronic. Measures peak 
to peak AC voltages to 
2800 volts in 6 ranges. 
Measures. capacity in 6 ranges from 50 
mmfd to 5000 mid. Measures resistance 
in 6 ranges from .2 ohm to 1000 megs. Measures DC volts 
to 1000 volts in 6 ranges. Input resistance 16.5 megs.I 
Model 107A Wired ....$51.40 - Model 107A Kit ....$36.50 

TWO POWER MEGAPHONES 
Of the circuits shown, the 1 -watt unit 

(Fig. 1) will be adequate in most uses. 
The input load impedance is the pri- 
mary of an output transformer. The 
4 -8 -ohm secondary is not used. The 6- 
watt megaphone (Fig 2) is very power- 
ful and can be considered a deluxe 
model. Wiring and parts layout are 
not critical and both amplifiers are de- 

TRANSISTORS 2 N 234 -A (3) 

CA l BON MIKE INPUT 
.(I VOL TRANS 

CONI 

500 

2N234 -A(2) 
THERMISTOR- 211 /25° 
INPUT TRANS 
(SEE TEXT) 

NOT 
USED 

CARBON 10011 
MIKE 

THERMISTOR- 211/25 °C 

DRIVER TRANS 

Z =10011 

I -W OUTPUT 

Fig.I 

+ 
LANTERN 
BATT 

6 -W OUTPUT 
BASE 

+ 6V COLLECTOR CON ECTED 
Fig.2 LANTERN BATT TO CASE 

TUBE REPLACEMENT GUIDE 

EVERYONE who uses vacuum tubes NEEDS 
this new 1960 Expanded Edition TUBE 
GUIDE! 

EMC Model 214 Stereo Amplifier 
A compact, highly attractive dual 14W ampli- 
fier with built in preamplifiers having 56 watts peak 
power output. Has rumble filter and contour control 
switch. Extremely low distortion and noise level. It can 
be used as a 28 watts (56 watts peak) monaural amplifier 
or as a monaural amplifier so arranged that one pre- 
amplifier is used to drive the internal amplifier while 
the other preamplifier is used to drive any existing mon- 
aural amplifier. 
Model 214 Wired $106.80 - Model 214 Kit $68.90 

.1R MIND MERINl ifififi 
RE 106 

Yes, tell me more, send me FREE a detailed 
Catalog of the Complete EMC Line. 

NAME 

STREET 

111 CITY STATE 

Pan-Mar Corp. 

Electronic Measurements Corp. 
625 8'way, New York 12, N. Y. 

1270 Broadway New York. N. Y. I- -ISriMII-ri_-r --- 
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RADIO -TVNl4r, 
ro PIo ruses 

FOREIGN 

Contains over 4600 
direct substitutions, 
including radio & TV 
receiving tubes, tubes 
used in Hi -Fi & 
Stereo, foreign tubes 
and TV picture tubes. 

All tubes suggested 
for substitution have 
characteristics simi- 
lar to those they are 
to replace. FIT INTO 
SAME SOCKET & 
NEED NO WIRING 
CHANGE. 
Two chapters cover 
complete listing of 
738 TV Pix tube re- 

placements including newest 110° tubes. 

Substitutes given for over 414 foreign tubes, 
also lists 415 transistor substitutes. The only 
complete GUIDE featuring all receiving tube 
SUBSTITUTIONS WITHOUT SOCKET 
CHANGES OR REWIRING. 

This valuable book will save you TIME & 
MONEY and permit operation even though 
original tubes are unavailable. 

Guaranteed Money Back in 5 days if 
Not Satisfied. Order from your Parts 
jobber or RUSH COUPON NOW! $1 

Po,t- 
paid 

T 
I Superior Instruments Company, Dept. 102 
2435 White Plains Road, New York 67, N.Y. 

I GUIDE. 
EitelOSed find $1. Rush TUBE REPLACEMENT 

I Name 

Adriress 

I I'Ity Zone State 

Purchasing 
A HI -FI 

SYSTEM 
Send Us 

Your 
List Of 

Components 
For A 

Package 

Quotation 

WE WON'T BE 
UNDERSOLD! 

All merchandise is 
brand new, fac- 
tory fresh & guar- 
anteed. 

AIREX 
RADIO 
CORPORATION 

64 -RE Cortlandt St.. 

PARTIAL LIST 
OF BRANDS 
IN STOCK 

Jim Lansing" 
Altec Lansing 
Electrovoice 
Jensen 
Hartley Viking 
University 
Acoustic Research 
Jansuen 
Wharfedale 
USL Citizen Band 
Gonset Hallicratfer 
Texas Crystals 
Concertone 
Bell G.E. 
Weathers 
Harman- Kordon 
Eico Pilot 
Acrosound 
Quad Ampl & Spkrs" 
Dual Changer 
Bogen Leak 
Dynakit Fisher 
H. H. Scott 
Thorens`Sherwood" 
Pentron Roberts 
Ampex DeWald 
Sony Tandberg" 
Challenger 
Wollensak 
Garrard 
Miracord 
Glaser -Steers 
Rek -O -Kut 
Components 
Norelco 
Fairchild 
Pickering Gray 
Audio Tape 
Magnecord* 
Artizan Cabinets 
Rockford Cabinets 

'Fair Traded 
N.Y. 7, CO 7 -2137 
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NOTEWORTHY CIRCUITS (Continued) 

signed for use with standard 6 -volt 
lantern batteries. The transistors in the 

MORE ON TH 
After building the Snitcher described 

in the November 1959 issue (page 35), 
I decided to make a couple of changes. 

CK722 
i 

100µµf 
MOD 

8 -10 
6V + ~ I 

470K IOK I00K 
174K 

DYNAMIC 
OR XTAL 
MIKE 

CK722 
AMPL 8-10 

+6V 

END TAP' 
321 72T 

START 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I 

OIleO 

i 1-7/16" 
COIL CONSTRUCTION 

First I substituted a simplified ampli- 
fier- modulator unit. Then I decreased 
the value of R3, the oscillator base resis- 
tor, to 74,000 ohms. This increased out- 

TUNING 
SLUG 

6 -watt version must be mounted on a 
heat sink.-Bendix Semiconductors 

E SNITCHER 
put considerably. I also wound a new 
coil with 104 turns of No. 36 cotton - 
covered wire close -wound on a 14-inch 

ANT ABOUT 
31 6" LONG 

OSC 

CK722 
2NI07 
CK768 l 
.01 

200µµf 

L 

32T 

712T 
104T 

1 

o 
9V 
O+ 

form (Superex C -1 or equivalent). The 
coil's tap is connected to the antenna 
and V3's collector. This increases stabil- 
ity and reduces the effect of body capa- 
citance. 

The hookup is shown in the diagram, 
and the operating frequency is in the 
upper part of the broadcast band. - 
Karl Sperber 

- VOLTAGE -LIMITED SUPPLY - 
The diagram shows a simple regulated 

dc supply. The Zener diodes both rectify 
and limit the supply's output voltage. 
They are selected to act as clippers in 
combination with the potentiometer. 
This limits the voltage to which the 
capacitor can be charged. The arrange- these Zeners and can be used wherever 
ment provides control of more power extreme regulation is not vital.- Inter- 
than could ordinarily be handled by national Rectifier News END 

VAC 

I) 

5.6 
NER DIODES 

+ 
6VDC /.6A 

+ 

GERNSBACK LIBRARY 
Low -cost, paper- covered books on 
all phases of TV, radio, audio -high 
fidelity and practical electronics ON 
SALE AT ALL BETTER PARTS DIS- 
TRIBUTORS. 

TV PICTURE TUBES 
AT LOWEST PRICES 

NEW TUBES 14W/ZP4 16.95 21DEP4 522.95 
ALL ALUMINIZED17BZPá 19.95 24AHP4 26.95 

10BP4 5 7.95 
I2LP4 8.50 
148 CP4 9.95 
160P4 12.00 
16EP4 12.75 
16GP4 14.50 
I6KP4 9.95 
16LP4 10.95 
16RP4 9.95 
16WP4 12.00 
16PT4 9.95 
17AVP4 12.50 

179P4 
17CP4 
17GP4 
17H P4 
17LP4 
17QP4 
17TP4 
19AP4 
20CP4 
20HP4 
21AP4 
21ALP4 

$9.95 
17.00 
17.60 
12.50 
11.50 
9.95 

17.00 
16.00 
13.50 
14.50 
22.10 
15.75 

21AMP4 
2IATP4 
21AUP4 
2IEP4 
21FP4 
21WP4 
21YP4 
21ZP4 
24CP4 
24DP4 
27EP4 
27RP4 

1 $15.75 
15.75 
15.75 
13.50 
14.50 
14.00 
14.50 
13.50 
23.50 
24.50 
39.95 
39.95 

1 year warranty 
Aluminized tubes $3.110 for 21 ": $5.00 for 24" and 
27" additional. Prices include the return of an accept - 
.Il,le similar tube under vacuum. These tubes are 
manufactured from reprocessed used glass bulbs. A11 
cails and materials Including the electron gun are 
brand new. 

ALL PRICES FOB CHICAGO. ILLINOIS. De- 
posit required. when old tube is not re- 
turned. refundable at time of return. 25ra 
deposit required on COD shipments. Old 
tubes must be returned prepaid. Tubes 
shipped Rail Express. Shipped only to Con- 
tinental U.S. and Canada. 

WRITE FOR COMPLETE LIST 

-PICTURE TUBE OUTLET - 
2922 MILWAUKEE AVE., CHICAGO 18, ILLINOIS 

Dickens 2 -2048 
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DON'T WASTE TIME 

G 
MAKING 

CONNECTING CORDS 

'7ete 41a=I 
SWITCHCRAFT 

INTERCONNECTING - CORD 
FOR 

EVERY 
JOB 

Before you take time to make up 
a special cord to connect 2 units, 
check or write for Switchcraft Cat- 
alog S -590. 
Over 190 Molded Cables with 
different type connectors and 
lengths. 

Stocked by 
Electronic Parts, Musical and Photo 

Distributors. 

swXtçcaa. IHt.-- 

5579 N. Elston Ave., Chicago 30, III. 
Canadian Rep.: Atlas Radio Corp.. Ltd., 50 Wingold Ave., 

Toronto, Ontario. 

Special Microammeters 
4 Inch Sq. 50 -0.50 Microamps.. Ea. $6.90 
0.50 Microamps Ea. $7.90 

EIMAC TRANSMITTING TUBE 
450TL -Brand New -Fully Guaranteed $39A5 
Each 

DYNAMOTOR SPECIAL 
12 Volta Input- Output 440V. C 200Ma., 12 Volts 
Input- Output 225V. (á 100Ma. All in $7.9Q 
one Dynamotor. BRAND NEW. Ea V 

BRAND NEW CARTER DYNAMOTOR 
INPUT 5.9 VOLTS. OUTPUT 405 V. (N, $4.90 270 MA. SMALL SIZE Ea. 

COAX CABLE 
RG8U -52 Ohm Impedance-Fresh Stock- $32.45 500 feet on sealed wooden spools. Each 
RG62A!U -92 ohm impedance -Fresh Stock -1000 
Foot Spools Ea. $38.45 
Smaller quantities 71/24 per ft. Min. order 25 ft. 

NEW VACUUM CAPACITORS 
50 MMF-5KV $ .90 
25 MMF-IOKV 2.20 
EIMAC VC 12 MMF-32KV ea. 6.90 
EIMAC VC 25 MMF-32KV. ea. 7.90 
EIMAC VC 50 MME-32KV ea. 8.90 
JENNINGS 100 MMF-20KV ea. 12.90 
JENNINGS JHC-150 MMF-50KV ea. 24.90 

POWER TRANSFORMER 
Primary 110V. 60 cy., Sec 445-0-445V. Q 150 
Ma, 6.3V. C 6 Amps, SV. IS 3 Amps. VIA 
Fully shielded Ea. 

Write for quantity prices 

CHOKE -FULLY CASED 
4 HENRY 1 AMP $13.90 
5 HENRY (B 200 Ma 1.90 
5 HENRY Çd 250 Ma 2.20 

4 -12 HY (Swinging) a 300 Ma 3.90 
10 HENRY 300 Mil 3.45 

4 HENRY 400 Mil 3.90 
12 HENRY 500 Mil 8.90 

4 HENRY 900 Mil 12.90 
6 HENRY 600 Mil 8.90 

BRAND NEW OIL CONDENSERS 
3 MFD 800 VDC 
4 MFD 600 VDC 
5 MFD 600 VDC 
6 MFD 600 VDC 
8 MFO 800 VDC 

10 MFD 600 VDC 
12 MFD 600 VDC 
15 MFD 600 VDC 
308 (24 MFD) 

.55 

.70 

.75 

.80 

.90 
1.14 
1.45 
1.65 

4 MFD 2000 VDO 3.45 
6 MFD 2000 VDC 4.90 
8 MFD 2000 VDC 5.90 
2 MED 2500 VDC 2.45 
1 MFD 31)00 VDC 1.80 
2 MFD 3000 VDC 3.45 
1 MFD 4000 VDC 3.20 
2 MFD 41100 VDC 6.20 
3 MFD 4000 VDC 8.90 

6011 VDC 
1 MFD 1000 VDC 

2.45 
.55 

4 MFD 40(10 12.90 
15 MFD 5000 " 39.45 

2 MFD 
4 MFD 

1000 VDC 
1000 VDC 

.80 
1.30 

5 MFD 7500 VDC 2.90 
1 MFD 7500 VDC 6.90 

e MFD 
10 MFD 

1000 VDC 
1000 VDC 

1.90 
2.45 

2 MFD 7500 17.90 
2 MFD 10,000 " 29.90 

12 MFD 
15 MFD 

1000 VDC 
1000 VDC 

2.90 
3.45 

1 MfD 12,500 " 19.90 
2 MFD 12.50(1" 34.45 

1 MFD 
1 MFD 

1200 VD(' 
1500 VDC 

.40 

.70 
1 MFD 15,000 " 42.45 
5 MFD 25,000 " 34.90 

2 MFD 
4 MFD 

1500 VDC 
1500 VDC 

1.05 
1.90 

1 MED 25,000" 69.90 
10 MFD 330 AC. 1.90 

8 MFD 1500 VDC 
1 MFD 2000 VDC 

2.90 
.80 

20 MFD 330 AC. 2.90 
8 MFD (160 Al'. 2.90 

2 MFD 2000 VDC 1.45 2 MED 600 VI1C: .45 

RELAYS 
GUARDIAN 110V AC. 2 Pole Single Throw 
(1 N.O. & 1 N.C.) Repl. BC -610 
Potter -Brumfield SM5LS 5000 ohm, 
4 Ma. Sens Ea. 
Hermetically Sealed Relay Coil 110V AC 
60 Cy SPDT Contacts 5 Amps ea. 

6 Volt DC DPDT H.S ea. 

12 Volt DPDT Relay 
SIGMA type 22RJC 8,000 ohm SPOT, 
small sealed relay 
Sealed Relay, SPDT, 6.000 ohm 
cad 

relay, sensitivity 2I micontains 0 for $8 25 
ohm 

SIGMA 5F- 16.000 ohm SPOT, operates 
on 500 Microamperes or less ea. 

$2.45 

$2.20 

$1.45 

94c 

$1.30 

$2.44 

$1.90 

$1.05 

$3.90 

PANEL METERS 
STANDARD BRANDS 

11/2" METERS 
3" METERS 

100 -0 -100 Micro Amps 
O.1 Mil 
0 -100 Micro 

$2.90 
3.90 

DC 
0 -1 Mil DC 
0 -10 Mils DC 

55.90 
3.90 
3.90 

0 -100 Mils DC 3.90 
2" METERS 0 -sóó v Iloc c 3.90 

100 -0 -100 Micra.. -.3.90 
0 -50 Micro (0.5 

0 -1 Amp RF 
0 -15 Amps RF 

4.45 
4.45 

scale) 
0 -10 Amps DC 

4.90 
2.90 

0.12 Volts AC 
0.15 Volts AC 

3.90 
...3.90 

0 -20 Volts DC 
18 -36 Volts DC 

2.90 
1.94 

REED Freq. Meter 
-110V. AC, 57- 

0 -150 V. AC 3.44 63 cy 9.90 

MISCELLANEOUS SPECIALS 
JOHNSON Var. Cond. 250 MME 52.45 3500 V. 
SPERTI Vacuum Switch wed in ART 13 ea. $1.45 
36 OHM 50 Watt Globar Non -Ind. Reo 554 ea. 

2 for S .95 
3.12 MMF Erie Ceramic Trimmers 16e 
FULL WAVE SELENIUM RECTIFIERS -20 Plat, . 

Per section -Output 320V. Q 4 Amps. $4.90 Ea. 
MAGNETIC PICK -UP TOOL gets Nuts, Bolts, Tack.. 
etc. out of difficult places. 74c Each 
CUTLER -HAMMER TOGGLE SWITCH 24c SPOT (5420) 4 for 5.95 ea. 
WILLARD STORAGE CELL -2V. 28 Amp 52,45 
hrs. Clear plastic case. Shipped dry. ea. 

Write for quantity prices on all special items 

All merchandise sold on a 10 day money back guarantee 

Min. Order $3.00 -25pó with Order -F.O.B. New York 

PEAK 
ELECTRONICS COMPANY 
66 W. Broadway, New York 7, N. Y., WO -2 -2370 
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"I've never been without PHOTOFACT.." 

"I've never been without Sams 
PHOTOFACT folders. No service 
shop can afford to be without 

them. The schematics are 
complete with a world of other 

time- saving information." 
-Hubert Hammett 

Henderson, Texas 

.:...- r ' - - 

Service Technicians! YOU EARN MORE.., 

YOU RATE with the public when you own 

the PHOTOFACT service data library! 
You enjoy maximum earnings as the 
owner of a complete PHOTOFACT 
Service Data Library! It's inevitable, 
because no matter how expert you are, 
you can always save more time on 
any job, get more jobs done daily - 
EARN MORE, DAY IN AND DAY OUT... 

What's more -as the owner of a 
complete PHOTOFACT Library, you 
know your customers' sets best. You 
can actually show each customer you 
have the PHOTOFACT Folder covering 
his very own set. Result : You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you. 

HOW TO STAY AHEAD... 
Yes, the truly successful Service 
Technicians are those who own 
the complete PHOTOFACT Library, 
who can meet and solve any re- 
pair problem- faster and more 
profitably. And these men keep 
ahead because they're on a Stand- 
ing Order Subscription with their 
Distributors to receive all new 
PHOTOFACTS as they are released 
monthly. (They're eligible for the 
benefits of membership in PEET, 
too -see below!) 
ONLY $10 DOWN puts the com- 
plete PHOTOFACT Library in your 
shop -and you have up to 30 months 
to pay. See your Sams Distributor 

today, or write to 
Howard W. Sams 

NOW IS THE TIME TO JOIN 

THE POWERFUL NEW PROGRAM 

FOR QUALIFIED TECHNICIANS 

If you now own a PHOTO - 
FACT Library or plan to own 
one, you can apply for mem- 
bership in "PEET." It's the 
first industry program really 
designed to build powerful 
public acceptance for the 
Service Technician who qual- 
ifies. Builds enviable prestige 
and business for its members. 
Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 
"PEET" details, or mail cou- 
pon today. 

114 

t`PEETt' 

HOWARD W. SAMS & CO., INC. 
1726 E. 38th St., Indianapolis 6, Ind. 

Send me full details on the new "PEET" Program. 

Send lull information on the Easy -Buy Plan and Free 
File Cabinet deal. 

I'm interested in a Standing Order Subscription. 

I'm a Service Technician full -time; part-time 

My distributor Is 

Shop Name 

Attn 

Address 

I City Zone State 
L_ J 

TECHNICIANS. 

\ 

NEW KC LICENSE LAW 
The City Council of Kansas City 

(Mo.) passed a new ordinance regulat- 
ing TV and radio servicing after the 
old one had been declared void in a suit 
brought against the city by The Elec- 
tronic Association of Missouri (TEAM). 
The Honorable Tom J. Stubbs, presid- 
ing judge, had ruled that the old law 
was altogether too broad and unrea- 
sonable. 

Judge Stubbs also said: "I think the 
ordinance is bad for a further reason ... the Board of Examiners are directed 
to take into account the character and 
reputation of the applicant for a license 
and, as I construe the ordinance, may 
refuse to recommend an applicant for a 
license if the board concludes that his 
character is such that he shouldn't have 
a license." The new ordinance makes 
no mention of character. 

The old law applied to all electronic 
devices containing tubes, transistors or 
both. The new law pertains to "radio 
and /or TV receiving apparatus and 
associated components." 

Service dealers and technicians are 
divided into three groups -Class One 
for both radio and TV servicing, Class 
Two for TV only and Class Three for 
radio alone. License fees are $10 annual- 
ly for a technician and $25 for a service 
dealer. 

The law also provides that customers 
must receive a copy of a bill showing the 
date(s) when work was performed; 
make, model and serial number of the 
.set; full name and serial number of the 
licensee; name and address of the cus- 
tomer and the charge computation. The 
computation must specify what work 
was done and the amount charged for 
each part replaced. The dealer must 
keep his copy of the bill for 2 years. 

WANT ASSOCIATION? 
Those interested in forming a service 

association in Great Falls, Mont., are 
asked to contact LeRoy Peck, Peck's 
Radio -TV, 1010 First Ave. South, Great 
Falls. 

OFFICERS RE- ELECTED 
Raymond G. Tuszynski was re- elected 

president of the Electronic Service 
Association of Butte, Montana. Harry 
Carroll was re- elected recording secre- 
tary ; Kenneth Venner, treasurer; and 
Al Laurick, trustee. New officers are 
Mrs. Eileen Giese, corresponding secre- 
tary and Bjarne Johnson, trustee. 

CLOSED -CIRCUIT 
INSTRUCTION 

Closed- circuit TV was used by Gen- 
eral Electric Co. for instructing a class 
of television technicians at Buffalo, 

RADIO -ELECTRONICS 
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TECHNICIANS' NEWS (Continued) 

N. Y. One camera was used to bring 
into view intricate assembly operations 
and to scan meters, charts and oscillo- 
scopes. One 17 -inch set was used as a 
monitor and six 21 -inch sets were used 
for the technicians. All service tech- 
nicians in the Buffalo, N. Y., area 
(independent and G -E) had been in- 
vited to attend. 

Audience reaction was very favor- 
able, according to Steven R. Mihalic, 
television service manager. "Giving 
each person a closeup view, even of 
waveforms and meter readings, estab- 
lished a close relationship between stu- 
dent and instructor and greatly 
facilitated an exchange of informa- 
tion," he said. 

HESTER INJURED 
1111 Robert W. Hester, past president of 

NATESA, was seriously injured in a 
fall from a ladder while installing an 
air conditioner, according to The 
Hoosier Test Probe. His shop is located 
in Mission, Kan. 

LICENSING CAMPAIGN 
The California State Electronics 

Association is behind a massive signa- 
ture campaign for state licensing. The 
program centers around a dummy ballot 
which is offered to technicians around 
the state. They are asked to indicate 
that they would vote for a state license 
bill and then sign their names. The 

6810 BALLOT 

PROPOSITION NO. I 

To license ,adio and television technicians 

in the STATE OF CALIFORNIA 

YES 

NO 

As a registered voter ,.f the STATE OF CALIF I would supponi 

with Any vote, the licensing of radio and television technician. 

in the STATE OF CALIFORNIA- 

ADDRESS _ 

CITY 

ballots are then forwarded to State 
Legislators. 

The ballot has the statement "As a 
registered voter of county I 
would support with my vote, the licens- 
ing of radio and television technicians 
in the State of California" printed on it. 
Extra copies are available for tech- 
nicians to give to their customers. 

IOWA OFFICERS 
The Television Electronic Service 

Association of Iowa (TESA) elected 
Henry Gulliver as its new president, 
states the T.E.S.A. Beacon. Bob Nor- 
man was elected vice president; Don 
Price, secretary; Ed Vilimek, treas- 
urer. Members of the Board of Directors 
are Howard L. Bonar, Gene Wierson, 
George Rizzio, Jim Yordy, George 
Miller, Leland Scott, J. R. Jackson and 
Jack Betz. 
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PUBLICATIONS LIST 
Below is a list of most of the magazines, 

folders and newsletters published by serv- 
ice associations around the country. A 
complete list of associations is planned for 
a forthcoming issue. 

One of the most important things an 
association needs is publicity. If you make 
the public aware of you and what you stand 
for, you have taken the first step toward 
eliminating the doubt with which much of 
the profession is regarded. We do not make 
this statement lightly. Association publica- 
tions from all over the country agree that 
a major problem to the industry is the 
fringe group of dishonest operators. What 
good does it do to set high standards of 
ethics, conduct, etc., unless the public 
knows about it? Publicity is a powerful 
weapon in the fight to upgrade the profes- 
sion! 

Yet some associations seem to be almost 
ashamed to admit they exist. Many groups 
have not answered our letters inquiring as 
to the name of the secretary or president. 
Some associations will not even reveal their 
address. We get letters and cards from 
individuals wanting to know the name of 
their nearest association. We send what 
information we have, but often we do not 
know the name of an officer to contact or 
even if the association is still active. 

For information, write to: Associations 
Editor, RADIO -ELECTRONICS, 154 W. 14 St., 
New York 11, N. Y. 
ARTSD NEWS 
Don Hamill, editor 
Associated Radio & TV 
Service Dealers 
2552 N. High St. 
Columbus 2, Ohio 

CINTI TESA NEWS 
Harold J. Gruber, editor 
TESA of Cincinnati 
4365 Kalama Ct. 
Cincinnati 36, Ohio 

CSEA DIGEST 
Chet Spink, editor 
California State 
Electronics Association 
Orbit Publications 
Rm. 467A Porter Bldg. 
San Jose 13, Calif. 

ETAT NEWS 
Vern LaPlante, editor 
Electronic Technicians 
Association of Toledo. 
Inc. 
1952 Sylvania Ave. 
Toledo 13, Ohio 

E. T. G. NEWS 
Donald A. Cicolini, 
editor 
Electronic Technicians 
Guild, Greater Boston 
Chapter 
PO Box 124 
W. Somerville 44, Mass. 

GUILD NEWS, THE 
Jock Wheaton, editor 
Radio TV Guild of 
Long Island, Inc. 
464 Sagamore Ave. 
E. Williston, N. Y. 

HOOSIER TEST PROBE, 
THE 
Frank J. Teskey, editor 
Indiana Electronic Service 
Association 
PO Box 23125 
Indianapolis 23, Ind. 

IPET 
(for the Independent 
Electronics Technician) 
Arnold J. Meyer, editor 
Society of Radio á TV 
Technicians, Inc. 
PO Box 126 
Van Nuys, Calif. 

NATESA SCOPE 
Albert C. W. Saunders, 
president 
National Alliance of TV 
& Electronic Service 
Associations 
5908 S. Troy St. 

Chicago 29, III. 

PRINTED CIRCUIT, THE 
Jim Hornaday, editor 
North Carolina Federa- 
tion of Electronic 
Associations, Inc. 
1228 Montlieu Ave. 
High Point, N. C. 

RASTER, THE 
Benton Linder, editor 
Electronic Service Council 
of the Ozarks 
854 S. Glenstone 
Springfield, Mo. 

RTA MAGAZINE 
Chet S ink, editor 
Santa Clara Valley and 
Santa Cruz Chapter - 
CSEA (Old RTA) 
Orbit Publications 
Rm. 467A Porter Bldg. 
San Jose 13, Calif. 

SUPREME EFFORT, THE 
Harry H. Moore, editor 
TV Service Engineers, Inc. 
2114 E. 39 St. 
Kansas City 9, Mo. 

T. E. A. TIMES 
Leonard 12. Smith, editor 
Texas Electronics 
Association, Inc. 
1105 May St. 
Fort Worth 4, Texas 

TEAM NEWS 
W. C. Pecht, editor 
The Electronic Association 
of Missouri 
718 Goodfellow 
St. Louis, Mo. 

TESA BEACON 
Frank Gronert, editor 
TV Electronic Service 
Association of Iowa 
5000 Urbandale Ave. 
Des Moines, Iowa 

TESA MIAMI NEWS 
A. Edward Stevens, 

editor 
TESA -Miami 
35 Almeria Ave. 
Coral Gables 34, Fla. 

TESA NEWS, 
DAYTON AREA 
Harry Hansen, editor 
TESA- Dayton Area 
6855 N. Dixie Dr. 
Dayton 14, Ohio 

TESA NEWS 
Ken Garthe, editor 
TESA -St. Louis, Inc. 
5609 Riverview 
St. Louis 20, Mo. 

NEW and VITA! 
SAMS BOOKS 

101 Key TroubleshootingWaveforms 
for Horizontal AFC - 

Oscillator Circuits 
by Robert G. Middleton 

First in a brand -new aeries by 
the author of the best- selling 
"101 Ways" books. Shows 101 
abnormal waveforms (obtained 
when various circuit components 
become defective), accompanied 
by circuit symptoms, tests and 

evaluations of results. Supplementary notes provide 
background information. Covers the three most pop- 
ular horizontal AFC -oscillator configurations: the 
multivibrator and blocking oscillator with pulse - 
width AFC, and the multivibrator with duo -diode 
AFC. With this book by your side you need never 
be puzzled by an abnormal waveform! 150 sÁ00 
illustrations; 128 pages; 535 z 8W. Only ` 

Servicing Transistor TV Receivers 
by Milton S. Kiver 

and Charles R. Gray 
Only book of its kind on this sub- 
ject, tinned with the appearance 
of the first transistor TV models. 
The authors introduce you to the 
transistor and to basic transistor 
circuits. Then, you are shown, 
one by one, how transistors are 
used in the tuner, video-IF am- 
plifier, video -detector, video - 
amplifier, AGC, sound, sync -separator, and horizon- 
tal and vertical deflection sections. Includes data 
on the application of tube -set techniques; servicing 
differences between tube and transistor TV's; han- 
dling, testing and replacement of transistors; check- 
ing operating points, shorted and open transistors; 
plus special servicing pointers on specific sections, 
emphasizing horizontal- deflection systems. 

$45° Illustrated; 272 pages; 535 x 835". Only 

Experiments In Industrial Electronics 
by Melvin Whitmer 

You learn how more than a dozen 
industrial devices work by act- 
ually sitting down and building 
them -the best way to learn a 
new skill. Projects are simple 
enough to appeal to the begin- 
ner, yet meaty enough to satisfy 
the most bench -hardened vet- 
eran. You'll build a photoelectric 
doorbell ringer, garage -door 

opener, burglar alarm, electronic time- welder con- 
trol, electronic oven, flame detector and strain gauge, 
proximity detector (burglar alarm, store window 
novelty, thickness tester, etc.) that harnesses capac- 
itance, DC motor control (including one for a port- 
able turntable steady enough to satisfy even the 
wildest hi -fi fan) and a servo system. This valuable 
book can be your gateway to a profitable future in 
the fast -growing fieldof industrial electronics. 6195 
535 x 835". Only.. 

JUST OUT 

HOWARD W. SAMS REPLACEMENT 

GUIDE FOR TV & AUTO RADIO CONTROLS 

Vol. 3. Greatly expanded- covers k 

27,000 TV and over 1,000 auto 

radio models. Lists recommended re- 

placement controls of Centralab, 

Clarostot, IR4 and Mallory. WO 
8t /s x 11 ". Only .......... 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, 
or mail to Howard W. Sams á Co., Inc., Dept. K -20 
1720 E. 38th S1., Indianapolis 6, Ind. 
Send ma the following books: 

"101 Key Troubleshooting Waveforms" (WFM1 ) 

"Experiments In Industrial Electronics" (IEW -1) 
"Servicing Transistor TV Receivers" (KST -1) 
"Replacement Control Guide" (RGC -3) 

S enclosed. Send Free Book List 

Name 

Address 

City Zone State 
(Outside U.S.A. priced slightly higher) e. 
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.14 DYNAKIT 
o hnww 

ya..t4,.e BEST! 

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

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

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

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

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

* Finest Performance 

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

* Most Conservative Operation 

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

"This amplifier's components are operated more 
conservatively than those in any other commercial 
amplifier we have tested . Its power and dis- 
tortion ratings are completely conservative. Its 
listening quality is unsurpassed. " -H.H. Lab Re- 
port, High Fidelity Magazine, December, 1959. 

* Highest Quality Components 

Matched EL34 output tubes. XXXP etched circuit 
boards, highest quality plastic molded capaci- 
tors and all premium grade resistors assure ut- 
most reliability. Critical components are pro - 
assembled on the etched circuit board. Heavy 
plated 18 gauge bright nickel steel chassis for 
unparalleled structural rigidity. The cover, which 
is included, is finished in abrasion -resistant char- 
coal brown baked vinyl. 

* Patented Dynaco Circuit 

The DYNACO -developed pentode- triode phase - 
inverter- driver and advanced- design feedback 
output stage minimize the number of phase - 
shifting stages, providing improved overload 
and stability characteristics by virtue of its im- 
plicit simplicity. Fewer stages mean lower dis- 
tortion. Exclusive Dyna Biaset eliminates need for 
critical adjustments. 

DYNACO, INC., 3916 POWELTON AVENUE, PHILA. 4, PA. 
CABLE ADDRESS: DYNACO. PHILA. 
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TESA NEWS 
Helen S. Bessert, editor 
TESA of Wisconsin 
PO Box 6091 
Milwaukee 9, Wis. 

TSA -DV NEWS 
Ray Fink, editor 
TV Service Association of 
Delaware Valley 
7819 Rugby St. 
Philadelphia 50, Pa. 

TSA NEWS 
Harold Chase, editor 
TV Service Association 
of Mich., Inc. 
8225 Woodward Ave. 
Detroit 2, Mich. 

(Continued) 

TSA SERVICE NEWS 
Clinton W. Cox, 
president 
King County TV Service 
Association, Inc. 
500 E. Pine 
Seattle 22, Wash. 

TV SERVICE 
NEWSLETTER 
Jack Massecor, editor 
Independent TV Service 
Dealers Association of 
Los Angeles County, Inc. 
213 S. Coronado St. 
Los Angeles 57, Calif. 

VANGUARD, THE 
Tony DeFranco, editor 
Tri -State Council of TV 
Service Associations 
4616 Westfield Ave. 
Camden, N. J. 

ADVICE TO SET OWNERS 
TV owners can save themselves trou- 

ble by carefully studying repair con- 
tracts before signing them, Attorney 
General Louis J. Lefkowitz of New 
York State believes. Mr. Lefkowitz, in 
an article in TV Guide magazine said 
that America has the finest technicians 
in the world, but there will always be 
"business sharpshooters." He advised 
set owners to do the following: 

Don't permit your set to be taken from your 
home for repairs without receiving a written 
estimate of the repair cost. 

Obtain written assurance that no additional 
repairs will be made unless you agree and that, 
if you do not wish the extra repairs, the set will 
be returned immediately. 

Never sign a contract without reading it care- 
fully. 

Never sign a repair contract which contains 
blank spaces. Hundreds of people are victimized 
in this way every day. 

Never sign a statement that work is done 
when it is not. You may have to pay for an 
unfinished job. 

When dealing with an unknown repair service, 
check with your Chamber of Commerce, Better 
Business Bureau or technicians' association. 

Mr. Lefkowitz cites one New York 
firm that victimized set owners of more 
than $1,000,000 before being driven out 
of business. The company advertised 
that TV repair costs could be paid for 
with as little as 50 cents per week. 
Once the sets were in the shop, how- 
ever, the customer was notified that a 
new picture tube was needed and a 
down payment of at least $35 was 
required. The customer had no choice 
but to pay, without knowing if the 
tubes were really needed. 

REFUSED MEMBERSHIP 
The Electronic Service Association 

of Butte, Mont., voted to deny member- 
ship to a probationary member, Stuart 
A. Mayo. Grounds were price adver- 
tising in violation of the association's 
code of ethics, and violation of a mem- 
bership resolution establishing a min- 
imum service charge for house calls. 

AD GIMMICK 
TESA News of Wisconsin reports an 

interesting advertising gimmick being 
tried in Kansas City. The shop buys 
standby time from a local station. 
Whenever the station goes off the air 
because of technical troubles, it says 
(or words to this effect) : "Don't call 
Ace TV, it's just TV station trouble." 
The shop has a flat rate, no matter how 
many times the station goes out. 

[How much trouble does this station 
have ? -Editor] END 
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OXFORD SPEAKERS 
. Preferred for original equipment, 

Proven for replacement. 

Our catalog is available upin recluse% 

PI1TIENTS 
REGENERATIVE TRANSISTOR 

PAIR 
Patent No. 2,864,062 

Johannes S. Schaffner, Syracuse, N.Y. (Assigned 
to General Electric Co.) 

This invention is a way of making a pair 
of junction transistors behave like a point - 
contact transistor. Readers probably know that 
the point -contact is an easy oscillator and can 
generate sine, square, pulse and sawtooth waves. 
A junction type is more rugged, efficient and 
easier to manufacture than the point -contact. 

V2 

> VI 

VI 

N-P-N 

P-N- P 

Fig.I 
Fig. 1 shows a p -n -p trans'stor (V1) directly 
coupled to an n -p -n unit (V2). Its input char- 
acteristic is drawn in Fig. 2. This idealized 
"curve" lias three distinct regions. 

With negative input current (II) V1 blocks 
and no current flows into V2's base. The input 
resistance is that of a reverse -biased diode (V1 
emitter -base) which is positive and large. See 
region I. 

Both transistors conduct when Ii is positive. 
Note that V2's collector current (Is) is greater 
than L and is opposite in direction. VI, which is 

PEAK POINT 

NEGATIVE 
CHARACTERISTIC 

II 

equal to E -I2R, goes down as Ii rises. This 
is negative resistance as shown in region II. 

Very large II results in a large voltage drop 
across R. Due to the low potential difference 
between V2's collector -emitter, this transistor 
ceases to function. The input resistance is now 

Fig.3 

that of a positive biased diode (V1 emitter - 
base) and is positive and small. Refer to region 
III. 

Fig. 3 shows a free -running oscillator. The 
operating point is chosen so that the negative - 
resistance region corresponds to zero input 
current. For more data see story on page 51. 

DEFLECTION CORRECTION 
Patent No. 2,936,400 

Thomas H. Tatham, Jr., San Diego, Calif. (As- 
signed to General Dynamics Corp., Rochester, N.Y. 

When an oscilloscope is used for precise meas- 
urement or display, its deflecting plates must be 
positioned accurately. If they slant (see dia- 
gram), the resulting display will slant like- 
wise. If the plates are distorted, the error may be 
corrected by this external circuit. 

El is the horizontal deflecting voltage, E2 the 

OCTOBER, 1960 

WALTZ ME AROUND AGAIN, WILLIE! 
A phase ainei for increasing your profits. 
Since the crginal equipment manufacturer de- 
mand! spualer> to the most exacting electrical 
character sti ;s ... and demands OXFORD ... 
WHY PON'T Oxford, major suppliers for 
original eauizrrent provides the finest replace- 
ment ,peake -s or any and every application. 
A conolete I ne for your every need. 

OXFORD Components, 
A Division of Oxford E;ectric Corp. 

556 West Monroe St., Chi:ago 6, Illinois 
Oxford Speakers are ovatiable fro., 

recognized electronic ports distributors. 

FREE 
ask your 

hi-fi 

dealer 

for 
audio empire 

..r r.- 
FP,4,:t_ 

all new edition 
up -to -date 
component prices 

PLUS 

the quick easy way 

to figure service charges 

EQUALS 

Paie 1k 
OFFICIAL PRICING DIGEST 

1111111MI 

uä öempire LA s0Iaosit 
n, 

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

CANADA: ACTIVE RADIO 6 TV LTD.. TORONTO X. ONT. 

»..63,000 

Possasmina vans ma mom 
..mas ammosa 

VOL. 4, N O. 1 

Flat rate and hourly 
service charges, 
based on and show- 
ing regional and 
national averages, 
plus up -to -date list 
or resale prices on 
over 63,000 compo- 
nents. Arranged al- 
phabetically by man- 
ufacturers and prod- 
ucts, numerically by 
part number. Corn - 
pact, convenient size 
fits in tube caddy, 
toolbox or pocket. 
$2.50 per copy from 
your distributor. 

ELECTRONIC PUBLISHING COMPANY, INC. 

18C N. WACKER DRIVE, CHICAGO 6, ILL. 
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WORLD FAMOUS 
MOHAWK MIDGETAPE PROFESSIONAL 500 

HIGH SPEED 

POCKET TAPE RECORDER 

Used by NBC - CBS 
and numerous radio and TV 

stations, for recording 
in the field. 

Records anything it hears and 
plays it right back in 

unbelievable broadcast quality. 
Special built -in "VU Meter ". 

Weighs only 3 lbs. 

THE PEER OF POCKET 
TAPE RECORDERS... 
MIDGETAPE IS 
AMERICAN MADE. 

"Science. Fiction" accessories 
available for confidential 
recordings. 

For literature on model 300...400 ... 500 
write Dept. RE. 

ANSI ST0 

business machines Corp. 
944 halsey street brooklyn 33, new manufacturers 

AT ELECTRONIC PARTS JOBBERS 

2 FOR 1 
DC 

POWER SUPPLY 
I ... operates ALL auto radios 

-transistor, hybrid, tube - 
2... operates miniature radios 

-transistor portables- 
. . . also operates experimental tran- 
sistor circuits, relays, use it for electro- 
plating, laboratory work. 

Transistor protection. 
EPL patented cooling. 

2 OUTPUT RANGES 

VOLTS 

0 -16 
0-20 

CURRENT 

5 amps. 
75 ma. 

RIPPLE 

0.5% 
0.15% 

Compare and you'll 
buy Model PS -2 $4995 

Also -Kit Model KPS -2... $43.50 

Send for FREE literature, name of your jobber! 

Electro Products Laboratories 
4501 -R R wood, Chicago 40, III. 

Name 

Address 

City 

118 p 
Zone_Stale 

0766 J 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Get practical training in New Shop -Labs of Coyne. 
Prepare for a better rob and a successful future in a 
top opportunity field. Advanced education or pre- 
vious experience not needed. Employment service to graduates. 

Enroll NOW -Pay Later 
Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. 

FREE BOOK Clip coupon or write to address 
below for Free Illustrated Book. 

"Guide to Careers " -Describes all training offered. 
No obligation and No Salesman Will Call. Act NOW. 

B. W. Cooke. Jr.. President 
NOT CHAR RED PROFIT 

COYNE 1501W 
Established 

Congress Pkwy. 
Chicago. Dept. CC 

ruse this coupon to get our free book 
"GUIDE TO CAREERS" 

COYNE ELECTRICAL SCHOOL training 
at Coyne 

1501 W. Congress Pkwy. 
Chicago 7, III. Dept. of Electronics 6C at htraininome 

g 

NAME 
ADDRESS 
CITY STATE 

`Unlike most other schools, we do not employ salesmen. 

NEW PATENTS (Continued) 

vertical. A fraction of E2 is combined with E4 
at the amplifier. ES is the corrected horizontal 
deflection voltage. 

Consider the display of a vertical line which, 
due to plate misalignment, will slant. When the 
trace is at the top, plate A must be negative 
with respect to ground. Therefore E3 is also 
negative, and E5 must be more negative than El. 
Thus the beam is repelled toward the right. 

When the trace is at the bottom, A is positive. 
This means that E5 will be more positive than El, and the beam will be attracted more to 
the left. It is obvious from this discussion that 
the display will be more vertical than it would 
otherwise be. R is adjusted as required for com- 
plete correction. 

ELECTRIC BLANKET COOLS 
Patent No. 2,938,356 

Howard O. McMahon, Lexington, :Moss. (.4ssigned 
to Arthur D. Little, Inc., Cambridge, Mass.) 
According to this invention. blankets, flying 

suits, apparel or bedding can be used to cool 
the body. It utilizes junctions of dissimilar 
metals or semiconductors passing direct current. 
These junctions are cooled when current flows 

TOP SURFACE 

A A A A A A A A A 

..'.,,.,A.,.,. 
BOTTOM SURFACE 

-A 
in one direction, heated when the current is 
reversed. The principle is known as the Peltier effect. 

The diagram shows how junctions (A) termi- 
nate at an upper surface made of nonconducting 
material such as fiber. This surface will be cooledl 
The other surface, contacted by the remaining 
junctions, will be heated. 

The inventor recommends that the junction 
be made of a metal and a semiconductor, and 
he lists several suggested junctions in the patent. 

TRIPLE TRANSISTOR 
Patent No. 2,936,384 

John R. White, Westbury, N. Y. (Assigned to Hazel- 
tine Research, Inc.) 

Here are three transistors formed of a single crystal. There are five layers, with a slot cut 
across the top. The lower p -n -p transistor is la- 
beled V1. V2 is at the upper left. V3 at the upper right. Vl's collector is also emitter for V2 and 
V3, for direct coupling. 

A modulator using this unit is shown. The 
bases of VI, V2 are biased from a voltage divider. 
V3's base returns to ground through R. Output may be taken from the collector of V2 or V3. 

Assume that the output is taken from V3. 
The output frequency is that of signal A, while 
signal B controls its amplitude. As B goes nega- 
tive, it biases V3 for greater conduction and 
output. V3's emitter potential follows the po- 
tential of its base. Since V2's base voltage is 
held constant and its emitter has gone more 
negative, it is evident that V2's output goes 
down when B goes negative. 

The inventor likens this device to a 6AR8 
double -plate sheet -beam tube. Both are suitable 
for various switching and gating applications 

and permit push -pull output. END 
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Don't miss it! A million have sent for 
it already! Send for your copy of 

Radio Shack's new 1961 
Electronics CATALOG 

POCKfi 
gA110 

Nü'NN 4 LOWIOHS 
ASSA BCSIOIi, M 

BR(}OKi1NE, 
MASSA 

NEW HAVEN.CID 
SiAMTORO CilNt 

Plus a full year's 
FREE SUBSCRIPTION to 

all other Radio Shack 
Catalogs as issued 

You get fast, accurate service! . Every order processed the same 

day received. No delays! 

You can pay as you earn on You can open a convenient 

Radio Shack's Easy Budget Plan. . Monthly Charge Account. 

Low as $2.00 down. "Add -on" orders are easy. 

GUARANTEE: Radio Shack guarantees you must be satis- 
fied with any item you order or your money back. 15-day 
no -risk home trial on any item! 

OCTOBER, 1960 

RADIO SHACK 
Corporation 

730 Commonwealth Avenue 
Boston 17, Massachusetts 

INNIS 111. 

Save up to 50% all year 
long on the latest and best 

items in the whole fascinat- 
ing field of Electronics. 

See the world's biggest line 
of Stereo, Hi -Fi, Ham Radio, 

Transistors, Test Equipment, 

Kits and Parts, scores more. 

MAIL COUPON TODAY 
RADIO SHACK CORPORATION Dept. 60K10 

730 Commonwealth Ave., Boston 17, Massachusetts 

Without obligation, please send me FREE AND POST. 

PAID, your latest giant Electronics Catalog plus every 

new issue for one full year. 

Name 

Address 

Post Office 
or City Zone State 

.1 
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VHF. 
TELEVISION 
TRANSLATORS 

Complete - aligned and assembled. 
Ready to install on your new system 
or as a replacement for older systems. 
A complete high output amplifying 
system with conversion. The RX -17A 
uses two BT proven quality MCS 
Amplifiers with M.A.R.S. Converter 
CX -30A and Metered Final (F -17A). 
The system is capable of one watt 
PLUS output with as little as 50 micro- 
volts input. The usual range of auto- 
matic gain control enables complete 
pre- adjustment to accommodate ANY 
useable signal level. 
Metered output eliminates guesswork 
for fast - efficient operation. 
Automatic Cut Off (available). 
Code Identifier (available). 

AVERAGE VALUE SPECIFICATIONS: 
Gain: 110 -120 DB. 
Conversion Accuracy: Up to .0025 %. 
AGC: 40 DB plus. 
Input Range: 50 to 5000 Microvolts. 
Output: One Watt Plus. 
Power: 115 Volts AC 60 Cycle (140 
Watts). 
Cables: Low loss input and output 

cables and baluns to match 
300 OHM are included. 

For Full Information Write 
Mid America Relay Systems, Inc. 

Serving the Television World 
from the Heart of America 

GENERAL SALES 

601 Main Street 

Rapid City, South Dakota 

INTERNATIONAL DIVISION 

Rocke International Building 
13 East 40th Street 

New York 16, N. Y., U. S. A. 
Cables "ARLAB" N. Y. All Codes 

120 

TRY 

1.0111' 011.F I{ 

A small narrow loop of thin wire 
makes an excellent oiler for carrying a 
small amount of oil into a tight spot 
and not elsewhere. Such a device may 
be made from a strand of stranded wire 
soldered to a heavier piece of wire. The 
loop should be rather small -not more 
than about five wire diameters across or 
the oil will not form a film. 

In practice, the loop picks up a drop 
of oil from the nozzle of an oil can. It is 
touched to the point to be lubricated 
and twisted slightly so the oil flows on 
the part from the loop. -L. Shaw 

SOLDERING -IRON CLEANER 
A piece of fine screening tacked to 

a scrap piece of wood makes a fine 
scratchboard for a soldering iron. 

Wiping the iron's tip across the screen 
occasionally removes excess drops of 

solder and crust from the tip efficiently. 
-Charles A. Cunningham 

TESTING AT TOP OF SOCKET 
The tips of ordinary test prods won't 

fit into the pin holes of miniature tube 
sockets. This is a definite handicap 
when you want to check voltages from 
the top of the chassis rather than from 
underneath. To overcome this handicap, 
file or grind the ends of your prods to 
fit. You'll have to make them smaller 
and more pointed. Albert Mason 

NEW FLOCK FOR TURNTABLE 
Have you ever tried to pry the C 

washer off the spindle on a record 
player only to have the screwdriver slip 
and run a gash across the face of the 
turntable? With a little time and pa- 
tience such an accident can be remedied 
with no one the wiser. 

. aà.r!+-f+e+-.a17=. 

> 

For An Important 

Message Concerning 

Your Career 

In Electronics 

See Page 69 

i'«!=.&14t4alra.td1VIriu17Zv3ikorf,. 

Write for complete details about the Gernsback Technicians' 
and Hi -Fi Book Club Plans. 

Gernsback Library, Inc. 
154 West 14th St. New York 11, N. Y. 
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DX -16 Super Deluxe TV KITS "ONE DOLLAR&!JYS 

70° or 90° - operating all 17 ", 21 ", 24" and 27" PICTURE TUBES 
* Produces a 16 -Tube Chassis with 30 -Tube performance. * Latest Intercarrier Circuitry and Multi- section Tubes. 
* Standard Neutrode Tuner for Selectivity & Fine Definition. 
* All Video and I.F. Coils factory pre-aligned and tuned. 
* Large 250ma Power Transformer for dependable service. 
* 12" Speaker or Twin -cone 6" x 9" Speaker. 
Includes LIFE -SIZE step -by -step Building Instructions 
Most Up -To -Date and Practical Course in Television 

COMPLETE KIT 
4 with SET of WESTINGHOUSE TUBES$ 93 49 

Dimensions nt /z" W D 
4-6(136, 6158, (as. 6C4, 1211117, 6SN7, 6806, 6W4, 665, 
1X2B 5U4. 6B \4 6GC8 incl. in the I 

ssP 

Shipping weight 40 lbs. a Tuner leas CRT) 

Also sold on EASY- PAYMENT -PLAN Buy LIFE -SIZE Instructions -52.49 -and buy Parts as you build. 

L23" 
TV Cabinet Kit .. $28.47 

BUILD WÑ CABINET= TV CHASSIS 
Comparable to the type that Top Mfrs. use on high priced TV sets. 

CABINET KIT with 90% of the job done, includes - 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. 

And EASY -TO- FOLLOW ASSEMBLY INSTRUCTIONS 
Front. Top and Sides supplied in a beautiful Plano Finish Knob panel undrilled For matching Mask specify type or number of CRT used. 
Same price - Mahogany, Walnut or Blond. (Shipping weight 86 lbs.) 

21" CABINET KIT 26 H. 25 ̂ W, 22D $2697 
24" or 27" TV Cabinet Kit .. $38.47 

TECH -MASTER for 1961 

24" or 27" Front Panel Assembly .. $24.97} 

" GOLD MEDAL" #2430 -B 
WORLD'S MOST POWERFUL TV CHASSIS 

COMPLETE ready to operate (less CRT) 90° $17585 110° $182.60 Catalog on request 

TUBULAR CONDENSERS -85 °C TOP QUALITY- Equally as good for Radio or TV work 
.0047-400v, .01-400v, .02 -400v, .047 -400v. .001.600v,.0047 -600v, .01-600v, .02 -600v, .03 -600v 5c ea. 
.1-400v, .25 -400v, .47 -400v, .047.600v, .1-600v, .25-600v, .001- 1000v, .0047- 1000v, .01- 1000v, 8c ea. 
.039- 1000v, .047-1000v, .1-1000v, .007.1600v, .03- 1600v, .05.1600v, .005- 3000v, .001- 6000v, 144 ea. 

ELECTROLYTIC CONDENSERS -85 °C 1 -50v, I -150v, 2 -350v, 25 -50v, 8 -150v 190 ea. 
20/20 -150v, 50/30.150v, 40 -150v, 10-450v, 20-450v, 30-450v, 40-450v, 60 -450v, 80 -450v 344 ea. 

CARBON RESISTORS -Regular factory stock in Stackpole, Speer, etc. 
1/2 WATT 10% 10, 39, 47, 100, 120. 150, 270, 330, 390, 470, 560, 680, 820, 1k, 1800°.... 2e 
1/2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k °.... 2c 
1/2 WATT 10/e 39k, 47k, 50k. 56k, 68k, 82k, 100k, 120k, 150k, 180k. 220k, 270k, 330k12.... 2c 
1/2 WATT 10% 390k, 470k, 560k, 680k, 820k,í2 1, 1.2, 1.5, 2.2, 6.8, 10, 15 MEG° 2c 

1 WATT 10% 3.3, 10. 39, 100, 120, 150, 330, 470, 560, 680, 820, 1k, 1800, 2700, 47002 3c 
1 WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k. 470k. 680kr2 3c 
2 WATT 10% 18, 22, 82. 100, 180, 2200. 3900, 4700, 6800, 8200, 18k, 22k, 100k, 47010 40 

WIREWOUND RESISTORS 5 -5w. 16-10w, 20-10w, 41.5w, 100 -5w, 140 -5w, 220-5w 16c 
280 -10w, 390 -5w, 470-5w, 500 -10w, 680-10w, 820 -5w, 1K -5w, 1K -10w, 1500-5w, 2K- 10w 16c 
2500 -5w, 3K -10w, 4700-5w, 5K -10w, 6K -10w, 7K -10w, 8200 -5w, 10K -5w, 15K -5w, 22.5K- 12w 16c 

CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 150 311111t .. 
CERAMIC CONDENESRS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, 5k, 6800, 10k m,or ..., 
MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 aunt .... 
MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k r,ant .. 

1 - 5" PM SPEAKER alnico #5 magnet $1 
1 - 4" PM SPEAKER alnico #5 magnet $1 
1 - 3" PM SPEAKER alnico rs magnet $1 
1 - 31/2" TWEETER SPEAKER for H1 -Ft $1 
3 - AUDIO OUTPUT TRANS. 10L6 type $1 
3 - AUDIO OUTPUT TRANS. 6K6 or 0V6 type $1 
3 - I.F. COIL TRANSFORMERS 456 ke $1 
3 - I.F. COIL TRANSFORMERS 10.7 mc. FM $1 
3 - I.F. COIL TRANSFORMERS 22.112 Ira (auto), ,S1 
40 -ASST. PRECISION RESISTORS best sizes $1 
5 - SELENIUM RECTIFIERS lama list $1.50 ea $1 
4 - SELENIUM RECTIFIERS 75ma $1 3- SELENIUM RECTIFIERS 150ma $1 
3 - SELENIUM RECTIFIERS 250ma $1 2- SELENIUM RECTIFIERS looms $1 
2 - SELENIUM RECTIFIERS 1 -45oma I-6smo $1 
10 -TV CARTWHEEL CONDENSERS 1okv., 51 
3 - TV CARTWHEEL CONDENSERS 20kv 51 
2 - TV CARTWHEEL CONDENSERS 30kv S1 
1 - TV RATIO DETECTOR COIL 4.5mc $1 

1111 -TV RATIO DETECTOR COIL 10.7mc $1 
1 -TV SOUND I.F. COIL 4.smc $1 
3 - HV RECTIFIER SOCKETS I133 m'nted , 51 
3 - HV RECTIFIER SOCKETS 1x2 m'nted $1 

3c 

3e 

3c 

30 

ea. 
ea. 
ea. 
ea. 
ea. 
ea, 
ea. 

ea. 
ea. 
ea. 

ea. 

ea. 

ea. 

ea. 

10 -TUBES #1U4..$1 
1 - LB. SPOOL ROSIN CORE SOLDER . S1 
4 - 50' SPOOLS HOOK -UP WIRE .1 colors ....$1 
10 - 6' ELECTRIC LINE CORDS with plugs...51 
5 - TV CHEATER CORDS v nh both plugs ....51 
5 - TV CRT. SOCKETS ,,th Io" leads $1 
5 - HI -VOLT. ANODE LEADS ..1 h 1S" leads 51 
50 - STRIPS ASST. SPAGHETTI best sizes $1 
100 - ASST. RUBBER GROMMETS best sizes $1 
100' - TWIN LEAD -IN WIRE 3000 heavy duty $1 
50' - FLAT 4- CONDUCT. WIRE many purposes $1 
25' - INSULATED SHIELDED WIRE $1 
32' - TEST PROD WIRE i,ao., ,red or Mick) 51 
1 - S7 INDOOR TV ANTENNAS-gain 3 section $1 
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.$1 
1 - RCA 70° FLYBACK TRANS. .#75240 $1 
1 -TV VERT. OUTPUT TRANS. I to 1 r:.0o 51 
15 - ASST. TV COILS n. :6 se. vridib. , tr $1 

15 - ASST. STANDARD TUNER VHF STRIPS S1 
6 - ASST. STANDARD TUNER UHF STRIPS 51 
2 - SILICON RECTIFIERS r," S1 
1 - SILICON RECTIFIER nu.. $1 

As much as $15 worth - Everything Brand New 
and sold to you with a money back guarantee. 

DEDUCT 10/0 OF $10 OR OVER 

(ON DOLLAR BUYS) 

Plus a FREE SURPRISE PACKAGE 
100 - ASST. 1/2 WATT RESISTORS - a' , .S1 
70 - ASSORTED 1 WATT RESISTORS Si 0 35 - ASSORTED 2 WATT RESISTORS S1 
50 - ASST. TUBULAR CONDENSERS S1 
50 - ASSORTED FUSES popular aze. $1 
50 - 100)1 1/2 WATT RESISTORS 10% $1 
75 - 470Kí2 '/2 WATT RESISTORS 10% $1 
100 -ASST. CERAMIC CONDENERS $1 
10 - ASST. WIREW'ND RES. 3. 111, 20 watt $1 
100 - MICA CONDENSERS 11 /111/mmf -500v $1 
10 - HV TUBULAR CONDENSERS .00s.6o0ov 51 35 -ASST. DISC CERAMICS , nu,],,,,... $1 
50 -ASST. MICA CONDENSERS li > , 51 
6 - ASST. SLIDE SWITCHES ¡MM. ete $1 4- BAKELITE KNIFE SWITCHES]pttt Si 
3 - ASST. TOGGLE SWITCHES -h.st, dpdt, etc S1 
15 -ASST. ROTARY SWITCHES..15 worth SI 
100' - FINEST NYLON DIAL CORDbest size 51 
200 - SELF TAPPING SCREWS /to , t:_ Si 
35 - ASST. RADIO KNOBS ,,,,..h-on 51 
100 - ASSORTED KNOB SET -SCREWS S1 
25 - ASSORTED CLOCK RADIO KNOBS S1 
600 -ASST. H'DWARE",,c,.,. ne . ,ivets, el.' -51 
35 - ASST. SOCKETSo., :,r. nov] end ,nlnlahno .51 
25 - ASST. PRINTED CIRCUIT SOCKETS S1 
10 -ASST. VOLUME CONTROLSIc... "vii 51 5 -ASST. VOLUME CONTROLS with switct 51 
20 - ASST. PILOT LIGHTS popular types. 51 
10 - PILOT LIGHT SKTS. bayonet type. wired 51 
50 - ASST. TERMINAL STRIPS I . 2. , 1 1a. S1 
10 -ASST. RADIO ELECTRO. CONDENSERS S1 5 -ASST. TV ELECTROLYTIC CONDENSERS $1 
25 - ASST. MICA TRIMMER CONDENSERS 51 
15 - TUBULAR CONDENSERS .47 -400vv Si 
15- TUBULAR CONDENSERS .1 -600v S1 
6 - TV ION TRAPS r :u,,I :u,1 for all CRT's 
15 - TUBULAR CONDENSERS .047 -600v 
2 - ELECTROLYTIC COND. 40/40 -450v 
3 - ELECTROYLITIC COND. 50/30- 150v,.. .. ,51 
25 - ASST. PEAKING COILS popular types , , ,$1 
1 - ELECTRIC PHONO MOTOR 78rpm I .$1 
1 - RCA FLYBACK TRANSFORMER #211T1.$1 
300 - ASST. 1/2W RESISTORS abort tratto Si 
4 - TV CENTERING RINGS S1 
35 - DISC. CERAMIC CONDENSERS suo0,mnt Si 
25 - ASST. RADIO DIAL POINTERS Si 
8 - ASST. LUCITE CASES h:,aty far pa 1. $1 
100 - MICA CONDENSERS 82ominf -500v $1 
3 - ASST. SIZES RADIO CHASSIS PANS $1 
3 - VARIABLE CONDENSERSouper 4201 162mrd $1 
4 - OVAL LOOP ANTENNAS as't bi -gain ty -pes$1 
3 - LOOPSTICK ANT. nee ferrite adjustable $1 
3 -1/2 MEG VOLUME CONTROLS with s.vneh,$1 
5 -50K VOLUME CONTROLS 1,-- ..v.ibh $1 

0 5- ASST. 4 WATT WIREWOUND CONTROLSS1 5 -1/2 MEG VOLUME CONTROLS -.. I .51 5- 1 or 2 MEG VOLUME CONTROLS/. r.witen .S1 
100 - VOLUME CONTROL HEX NUTS $1 
10 - SURE GRIP ALLIGATOR CLIPS $1 
1 -GOLD GRILLE CLOTH 11`x14- or 12- x18 ° 51 
5 - SETS SPEAKER PLUGS w'11'eiI S1 
10 - SETS PHONO PLUGS and PIN JACKS $1 
2 - 52.50 SAPPHIRE NEEDLES iii " Ianyings$1 
5 - DIODE CRYSTALS 2 -IN21 2 -IN22 t -IN64 Si 
3 - DIODE CRYSTALS 1 -IN60 1 -1X64 1- 1N69.S1 
4 - DIODE CRYSTALS IN, IA Si 
35 - MICA COND. 20-50 mmf & 15-68 mmf S1 
35 - MICA COND. 20-100 mmf & 1$-270 mmf Si 
35 - MICA COND. 20-470 mmf & 15-680 mmf Si 
35 - MICA COND. 20-820 mmf & I5 -1000 mmf 51 
35 - MICA COND. 20 -2200 mmf & 15 -2400 mmf 51 
35 - MICA COND. 20-6800 mmf & 15 -10000 mmf 51 

35-CERAMIC COND. 20-5 mmf &15-10 mmf S1 

35 - CERAMIC COND. 20-25 mmf & 15-47 mmf S1 

35 - CERAMIC COND. 20-56 mmf & 15-82 mmf Si 
35 - CERAMIC COND. 20-100 moll & 15-150 mmf S1 

35 - CERAMIC COND. 20-270 mmf & 15-470 mmf S1 

35 - CERAMIC COND. 20 -1000 mmf & I5 -1500 mmf$1 
35 - CERAMIC COND. 20-200 mmf & 15 -5000 mmf Si 
4 - KENRAD TUBES #6SH7 Si 
2 - TOP NAME 6SQ7 TUBES Si 

E 2 - TOP BRAND TUBES .-.35W4 Si 
TOP NAME TUBES OZ4, 163, 1X2B, 5U4, 
6AC7, 6AX4, 6C86, 6J6, 6K6, 6U8, 6V6, 
6SN7. 6X8, 12AU7, 12AX7, 50L6 Each Si 

3 - TV ALIGNMENT TOOLS assortment .1...51 
3 -TV ALIGNMENT TOOLS assortment = 2...51 
3 - TV ALIGNMENT TOOLS assortment .3...51 
3 - TV ALIGNMENT TOOLS assortment .4...51 
3 -TV ALIGNMENT TOOLS assortment #5...$1 

EACH ALIGNMENT TOOL is different and valued at over $1 

Si 
51 
Si 

HANDY WAY TO ORDER -Simply tear out advertisement 
and pencil mark Items wanted (X in square is sufficient); 
enclose with money order or check. You will receive a 
new copy of this ad for re- orders. 

ON SMALL ORDERS- Include stamps for postage, excess 
will be refunded. Larger orders shipped express collect. 

BROOKS RADIO &TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. Y 
COrTland°71359 
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Goodbye to trial- and -error 
methods. Every circuit cal- 
culation you need can now 
be done accurately with 

THE ALGEBRA 
OF ELECTRONICS 

OCU'LL BE AMAZED 
L at how easy it is to 

figure resistances, load 
inductances, impedances, 
etc. for ANY part of ANY 
electronic circuit. With 
this new book, THE AL- 
GEBRA OF ELECTRON- 
ICS, you will quickly gain 
the tools, techniques and 
shortcuts needed. 

Three Great Books in One! 
First, it's a textbook. All practical mathe- 

matical techniques explained clearly step -by- 
step : easy to follow by those with no more 
math training than high -school algebra and 
simple differential calculus. 

Second, It's a handbook. 
Graphs and tables answer 
common electronic prob- 
lema for those not wishing 
to work out complex der- 
ivations themselves. 

Third, it's a review. 
Every equation is dis- 
cussed, along with its 
practical on-the-job ap- 
plications. 100 problems 
are shown with methods 
and answers provided. 

THE ALGEBRA OF ELEC- 
TRONICS was written by 
Chester H. Page, Consul- 
tant to the Director of the 
National Bureau of Stand- 
ards. Dr. Page discusses 
basic laws and fundamen- 
tal principles, practical 
method of solving simul- 
taneous equations. He de- 
velops elementary Fourier 
wave -form analysis, show: 
effects of frequency selec- 
tivity, modulation, and 
analyzes tubes, transistors 
and power supplies. 

Try It FREE 
for 10 Days 

Whether you're a re- 
pairman, technician, or 
engineer, you'll find THE 
ALGEBRA OF ELEC- 
TRONICS both profitable 
and interesting. Send cou- 
pon for a FREE 10 -DAY 
EXAMINATION. No obli- 
gation - unless you want 
to keep the book. Mail 
coupon today to 

Van Nostrand 
Dept. 1810A, Princeton, N.J. 

Es'ablished 1848 

r 

127 
TOPICS 

340 Pages 
252 Illustrations 

Nonlinear 
Resistance 

Network Topology 
Mesh Currents 
Kirchoff's Law 
Voltage Variable, 
Triangularization 
Simultaneous 

Equations 
Kramer's Rule 
Thevenin's 

Theorem 
Wheatstone 

Bridge 
Coniugacy 
Itlack -Box 

Variables 
Image Impedances 
Attenuators 
Capacitance 
Dielectrics 
Sinusoidal 

Voltage 
Energy Storage 
Series -Timed 

Circuits 
Series Resonance 
Complex Phasors 
Mutual 

Inductance 
T utot nrmers 
('ritìcal Coupling 
F -M Discrimi- 

nator 
Impedance 

Matching 
HyRerbollr 

Function, 
Diodes 
Amplifiers 
Transistors 
Thermal Noise 
Demodulation 

-many mure 

D. VAN NOSTRAND COMPANY, INC. 
Dept. 1810A, Princeton, N.J. 

Send -for free examination -THE ALGEBRA OF 
ELECTRONICS. If I don't feel it can make elec- tronic t lculations clearer, easier, and faster, I may return it within 10 days; owe nothing. Otherwise, 
I ttdill pay 

$2.75 
th tor 2 tplushsmall 

delivery' cost. 

Name 

Address 

City Zone State 

SAVE, Enclose $8.75 WITH coupon and we will 
pay ALL shipping Costs. Same ten -day money- 
back privilege. (Foreign and APO -please send $8.75 with order.) 

(Please Print Plainly) 

(In Canada: 25 Hollinger Rd., Toronto 16) 
(Price mighty higher) 
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TRY THIS ONE (Continued) 

First scrape some flocking off the 
rim of the turntable with a penknife. 
In most cases the turntable is set down 
in a well and the rim is out of view. 
Next, carefully apply some general - 
purpose cement to the gash and brush 
on some of the flocking. If this is done 
neatly, once the cement is set you will 
never know the difference.-Frank A. 
Salerno 

TRANSISTOR LIFE SAVER 
Before you start to solder a transis- 

tor into a radio TV or other electronic 
device, disconnect the set's power cord. 

SOLDERING IRON 

LEAKAGE 

TRANSISTOR 

CHASSIS 

TO AC POWER LINE 

If the set is connected when you touch 
the tip of your iron to the transistor 
lead, you may ruin the component. This 
happens if there is leakage from the 
tip to the power line inside the iron or 
gun. The current path is from the 
power line, through the iron's tip, 
through the transistor, to chassis 
ground, and back to the power line. 
Though the diagram shows an acdc 
set, the same type of thing can also 
ruin transistors in sets that have a 
power transformer. J. C. Alexander 

PLASTIC TV KNOBS 
The TV technician installing a chas- 

sis in the cabinet after an initial repair 
job often finds the plastic knobs so worn 
that they refuse to stay on the knurled 
shafts. Attempts to shrink the plastic 
with a soldering gun usually result in 
a messy, loose knob. At best, some tech- 
nicians jam the knobs on the shafts, 
using wood or plastic tape to provide the 
necessary grip. These methods are some- 
times effective, but not very permanent. 
An alternative method that works calls 
for simply slipping the proper type of 
insulating spaghetti tubing into the 
oversize knob hole, using a little cement 
to hold it in place, then fitting the knob 
on the shaft. 

Walsco Flexitube spaghetti, a poly - 
ethlene type, or Alphlex PVC -105 seem 
best for this purpose. Either may be 
purchased in various sizes. -George D. 
Philpott 

on everything in 

stereo hi -fi 
and 

electronics 

send for the 1961 

ALUM 
CATA LOG 

444 -PAGES VALUE PACKED. Write today 
for the leading Electronics Catalog. World's 
largest selection, including products and 
values available only from ALLtED.SAVE ON: 

Everything in Hi -Fi Music Systems & Com- 
ponents Biggest Selection of Hi -Fi Cabinetry 

Exclusive Knight® Super -value Stereo 
Knight- Kits® -Best in Build- Your -Own Hi- 
Fi Tape Recorders and Phono Equipment 

Everything in Electronic Parts, Tubes, Tran- 
sistors, Test Equipment, Amateur Gear, P.A. 
Systems, TV Accessories, Tools, Books. 

7 Save most at ALLIED. Write 
only $2 down for FREE 1961 Catalog today! 

on orders ALLIED RADI O up to $50 

ALLIED RADIO, Dept. 103.8 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1961 ALLIED Catalog. 

Name 

Address 

1 City 
L 

Zone State 1 

J 

Check Power Output, Standing 
Waves Cesto Tramicheck. Give. me- 
ter indication of power output, t SSVit. 
Ideal for transmitter tuning. 52Q.g5 Specify' auto spade or PL-259 20 
bpe loam ,onnerc. Postpaid 

Eliminate Generator Whine 
Ces co Generator Filter. 
Eliminates generator whine 
in mobile installations. Tun- 
able for maximum attenua- 
tion. Most effective generator 
noise filter made. Also avail- 
able for other frequencies. 

Duopole Groundplane 
Base Antenna 
Rugged, timed CIS antenna with 
1 to 1 vSWR. High gain. non - 
directional. All lements at DC 
ground potential for maximum lightning protec 
fion. Also available 
for other frequen- 
cies. 
Send check or M.O. 
Ohio sidents add 
3% Sales Tax. 

Postpaid 
$3.00 
529.95 
Shipped Express 
Collect 

THE STOTTS- FRIEDMAN CO. Dept. R 

108 North Jefferson Street, Dayton 2, Ohio 

HI -FI RECORDING TAPE 
fade ION. , n lit I. unou. manufacturer 

Sold with 10 -day' ntol y' -buck 
t 
guarantee. 

3- 12. 24- 
1200' 7" acetate 51.29 $1.16 $1.10 1800' 1800' 7" 

7" 
mylar 
acetate 

2.02 
1.79 

1.88 
1.59 

1.78 
1.49 

2400' 
2400' 

7" 
7" 

mylar 2.81 
Ten si Iixed mylar.... 4.25 

2.75 
3.95 

2.70 
3.75 

Can be assorted. Add 
10e for 244 

150 postage per reel 
lot orders. 

MAIL ORDER HI -FI. You can now purchase all your 
front one reliable source and be assured of -per- 'ect delivery. 1Ye deliver from NY stock most om- 

ponents, recorders A tape within 24 hours. SEND US 
A f.IST OF YOUR HI -FI REQUIREMENTS FOR OUR 
WHOLESALE QUOTATIONS and our FREE wholesale 

C MRS I l9 NewRYo k 28. New 

RADIO -ELECTRONICS 
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!TEL 

JALITY 
INSIST ON RAD -TEL FOR EVERY 

TELEVISION AND RADIO TUBE NEED 

Super - Special! 

KIT of 100 
Bi -Pass 

CONDENSERS 
Over 50% Are 600V 

Others 400V And 200V 

t 
LESS 
THAN 
40 each 

.95 

Goodall 
Semi -Molded 
Paper 
and 
M YLAR 

Values .001 to 1 mf 

Up to 75% OFF on BRAND NEW TUBES 
GUARANTEED ONE FULL YEAR! You Can Rely On Rad -Tel's Speedy One Day Service! 

r Nit Used - Not Pulled Out Of Old Sets Each Tube Individually and Attractively Boxed! 
Qty. Type 

_OZ4M 
-1AX2 
-1B3GT 
-1DN5 
_163 
_113 
_1K3 
_1L6 
_11N5 
_1R5 
_1S5 
_174 
_1U4 
-1U5 
_1X26 
___2AF4 

_3A1.5 
_3AÚ6 
4AV6 
_38A6 
-38C5 
-3BE6 
_3BN6 

3BU8 
Á8Y6 
_3BZ6 
_3CB6 
_3CF8 
_3CS6 
__3CY5 
-30 K6 

Pace 

79 

b2 
-79 

55 
.73 

.73 

.73 

1.35 

.19 

.62 

.51 

.58 

.:1 

.:0 

.82 

:6 
.41 

.41 

.51 

.54 

.Si2 

.73 

.71 

.51 

.55 

.5- 

.61 

.5: 

.6C 

Qty. Type 

30T6 
405 
-3S4 
_3V4 
_4BC5 
-4BC8 
-4BN6 
_4B07 
-4BS8 
-46U8 
-4826 
-4827 
_4CS6 
_4DE6 
4DK6 
4076 
_5AM8 
_5AN8 
_5A05 
_5AT8 
-58K7A 
-5807 

SBR8 
_5CG8 
_5CL8 
_5EA8 
_5EU8 
-516 
_5T8 
_5U4 
._5U8 
ÁV6 
.-5X8 
_5Y3 

Price 

.50 

.80 

.61 

.58 

.56 

.96 

.75 

.96 

.98 

.71 

.58 

.96 

.61 

.62 

.60 

.55 

.79 

.86 

.52 

.80 

.82 

.97 

.79 

.76 

.76 

.80 

.80 

.68 

.81 

.60 

.81 

.56 

.78 

.46 

Qty. Type 

_6AB4 
-6ÁC7 
_6AF3 
_6ÁF4 
_SAGS 
-EAH6 
_6AK5 
_6AL5 
_6AM8 
-6AN4 
_6AN8 
_6A05 

6AR5 

_6AS5 
_6A16 
-6AT8 
_6AU4 
_6AU6 
_6AU7 
_6AU8 
_6AV6 
_6ÁW8 
_6AX4 
_6AX7 
___6BA6 
_68C5 
_68C7 
_6BC8 
_6606 
_6BE6 
_6BF6 
-6BG6 
-6BH6 
-6BH8 

Price 

.45 

.93 

.73 

.97 

.65 

.99 

.95 

.47 

.7E 

.95 

.8E 

.5C 

.55 

.60 

.43 

.79 

.82 

.50 

.61 

.87 

.40 

.89 

.65 

.64 

.49 

.54 

.94 

.97 

.58 

.55 

.44 

1.66 

.65 

.87 

sty. Type Price 

_6816 .62 

-6BK1 .85 

-68L7 1.00 

_68N4 .57 

-6BN6 .74 

-6805 .65 

_6B066T 1.05 
-6807 .95 

-6BR8 .78 

-6BU8 .70 

_6BY6 .54 

-6BZ6 .54 

-6817 .97 

-6C4 .43 - 6CB6 .54 

_6C06 1.42 

-6CF6 .64 

_6C67 .60 

_6CG8 .77 

_6C M7 .66 

_6CN7 .65 

-6C86 .51 

_6CS6 .57 

-6CÚ5 .58 

_6CU6 1.08 

1CY5 .70 

-6CY7 .71 

_6DA4 .68 

6085 .69 

_60E6 .58 

_6DG6 .59 

__6006 1.10 

__6075 .66 

__.6076 .53 

Qty. Type 

-6EU8 
_6EA8 
_6H6GT 
-615GT 
-616 
_666 
-6S4 - 6SA7GT 
-6SK7 
-6517 
_6SN7 
-6507 

6T4 
SUB 
_6V6GT 
_6W4 
_6W6 
_6X4 
_6X5GT 
_608 
-7AU7 
_7A8 
_786 
_7Y4 
_8AU8 
_8ÁW8 
_8B05 

6C07 
_8CM7 
_8CN7 
_8CX8 
_8EB8 
_100A7 
_11CY7 

Price 

.79 

.79 

.58 

.51 

.67 

.63 

.48 

.76 

.74 

.80 

.65 

.73 

.99 

.78 

.54 

.57 

.69 

.39 

.53 

.77 

.61 

.68 

.69 

.69 

.83 

.93 

.60 

.62 

.68 

.97 

.93 

.94 

.71 

.75 

SEND FOR FREE TROUBLE SHOOTER GUIDE AND 
NEW TUBE & PARTS CATALOG. 

Q:y. Type 

_12A4 
_12AB5 
_12AC6 
-12A06 
-12ÁE6 
_12ÁF3 
_12AF6 
_12416 
_12A15 
_124L8 
_12A05 
-12AT6 
_12AT7 
_12AU6 
_12AU7 
_12AV5 
_12AV6 
_12AV7 
_12AX4 
-12AX7 
_12AZ7 

1284 

_12BA6 

Price 

.60 

.55 

.49 

.57 

.43 

.73 

.49 

.46 

.45 

.95 

.52 

.43 

.76 

.50 

.60 

.97 

.41 

.75 

.67 

.63 

.86 

.63 

.50 

Qty. Type Price 

_12806 .50 

_12BE6 .53 - 12BF6 .44 

_128H7 .73 

_128E6 .56 

_12806 1.03 

128Y7 .71 

12827 .73 

_12C5 .56 

_12CA5 .58 

_12CN5 .56 

_12Cß6 .5c- 

_12CÚ5 .5E 

_12C116 1.0E 

_12CX6 .54 _ 12085 .69 

_120E8 .75 

_12D18 .85 

_12DM7 .67 

_12D06 1.04 

_12DS7 .79 

_120Z6 .56 

_12EL6 .50 

Qty. Type Price 

_12E06 .54 

-12E26 .53 

-12F5 .66 

_12F8 .66 

_12FM6 .45 

_12K5 .65 

_12SA7M .86 

_12SK7GT .74 

_12SN7 .67 

_12S07M .73 

_12U7 .62 

_12V6GT .53 

_12W6 .69 

_12X4 .38 

-17AX4 .67 

_17806 1.09 _ 17C5 .58 

_17CA5 .62 

_1704 .69 

_17006 1.06 

_1716 .58 

_17W6 .70 

_19AU4 .83 

Qty. Type 

1 

Price 

_19866 1.39 

_1918 .80 

-21EX6 1.49 

-25806 1.11 

_25C5 .53 

_25CA5 .59 

-25CD6 1.44 

-25CU6 1.11 

_25DN6 1.42 

_25EH5 .55 

_25L6 .57 

_25W4 .68 

_25Z6 .66 

_35C5 .51 

_3516 .57 

_35W4 .52 

_35256T .60 

_50B5 .60 

_5005 .53 

_500C4 .37 

_50EH5 .55 

_50L6 .61 

_117Z3 .61 

Not a Kit, but Completely Wired 

STEREO AMPLIFIER_ 
CHASSIS 

loats of 3 
Single, $5.95 ea. e. 

Set of tubest 2 -35C5; 
1- 12AX7; 1 -35W4 $1.15 Q Set of 3 grey 1/2" knobs 30e 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY. 

RAD'TEL TUBE C 
TERMS: 25% deposit must accompany aii orde -s - balance C. O C. 
$1 HANDLING CHARGE FOR ORDERS UNDER $5. Subject to prior sale. 

Please add postage. No C. O. D.'s outside continental U. S. A. 

OCTOBER, 1960 123 

www.americanradiohistory.com

www.americanradiohistory.com


For 1960 It's.. 

V . 
11 

"Compact" in Size: 

they fit the pocket 

"Compact" in Price: 

they fit your 

pocketbook too 

Ask Your Parts Jobber or 
Your Jobber Salesman 

HK -17 Hex Key Set 
$1.00 net 

=la? -1 
DE -810 Double Nut Driver 

$.79 net 

AN -2 Tester 
$.79 net 

PK -8 Nut Driver 
$.48 net 

for the 
Electronics Service Trade 

WI1/1eairie 

ND -141 Combination 
Screw & Nut Driver 

$.79 net 

SP -19 Probe 
$.96 net 

A -86 Pencil Type Driver 
$.60 net 

VACO PRODUCTS COMPANY, 317 E. Ontario St., Chicago 11, Illinois 
In Canada: Atlas Radio Corp., Toronto 19, Ontario 

PACKAGE HI FI 
or SINGLE COMPONENTS 

You'll find our prices low 
and service fast. 

Write for our quotation 
CENTER INDUSTRIAL., Inc. 

74 -R Cortland} Street, New York 7, N.Y. 

TARZIAN Offers 48 -Hour, 
Direct Factory Service 

on Tuner Repairs 

only 

$850 
Price Effective Jan. 1, 1960 

That's right. Net, $8.50 per unit and $15 for 
UV combinations, including ALL replacement 
parts. 90 -day warranty against defective work- 
manship and parts failure. Tuners repaired on 
approved, open accounts. Replacements of- 
fered at these prices" on tuners not repairable: 

VHF 12 position tuner $22.00 
VHF 13 or 16 position 23.00 
VHF /UHF combination . . . 25.00 
UHF only 15.50 

'Subject to change 

Tarzian -made tuners are easily iden- 
tified by this stamping on the unit. 
When inquiring about service or re- 

placements for other than Tarzian -made 
tuners, always give tube complement ... shaft 
length ... filament voltage ... series or shunt 
heater ... IF frequency, chassis identification 
and allow a little more time for service. Use 
this address for fast, 48 -hour service: 

SARKES TARZIAN, Inc. 
Att.: Service Mgr., Tuner Division 

East Hillside Drive 
Bloomington, Indiana 
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ALWAYS NEEDED 

ALWAYS THERE 

HERE'S HOW TO GET YOUR 

START in Radio- Electronics! 

BASIC 

ELECTRICE 

The most 

important 
training of all! 

No matter what you want 
to do in radio -electronics, 
this big 396 -page BASIC 
ELECTRICITY manual 
brings you the kind of 
down -to -earth training you 
absolutely must have. Backed 
with it, you'll read technical 
articles with new under- 
standing. You'll know what's 

Now what about circuits, compo- 
you'll nents, and equipment. Every 
really detail of electric- electronic 

understand procedure and operation will 
circuits- be far clearer to you titan 

components- ever before. 
equipment! BASIC ELECTRICITY 

covers the entire field -from 
circuits and currents to polyphase and 'phone 
principles . . . from tubes to transistors 
from batteries. instruments and measurements to 
motors, generators. transformers and all the rest. 
More than 300 pictures and set -up diagrams make 
things doubly clear. Then, to top off your basic 
training, it includes an easily understood 61 -page 
INTRODUCTION TO ELECTRONICS. Read 
it for 10 days at our risk! 

10 -DAY FREE EXAMINATION 

Dept. RE -100, Technical Division 
HOLT, RINEHART & WINSTON. Inc. 
383 Madison Ave., New York 17, N.Y. 

Send RASIC ELECTRICITY training manual for 
10 -day free examination. If I like book. I will then 
.end you $6.25 (plus postage) in full payment. Other- 

i.e I will return book and owe you nothing. (Save! 
Send $6.25 with order and we pay postage. 10 -day 
money -back guarantee.) 

Name 

t'iry. Zone. State 
OUTSIDE U.S.A. $6.75 cash. 10 -day money -back 
guarantee. 

TRY THIS ONE (Continued) 

GOODWILL KINK 
As an extra service to the customers 

that bring older model radios to our 

shop for repair, we mark the set's dial 
at 640- and 1240 -kc (Conelrad alert 
frequencies) with arrows cut from red 
plastic tape. Customers seem to appre- 
ciate the interest we show in their wel- 
fare. To determine the exact location 
of each arrow, we just set up the signal 
generator to each frequency, calibrate 
the set's dial and stick the arrows in 
place. Allen C. Johnson END 

50 Pears 'go 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of Modern Electrics 
on file for interested readers. 

In October, 1910, Modern Electrics 

Radiotelephony, by Wm. E. Smith. 
A Variable Slide -Plate Condenser, by 

Richard Baker. 
New Electrolytic Detector. 
Helices, by D. E. McKisson. 
90 Miles With a One -Inch Coil, by Chas. 

D. Herrold, E.E. 
How to Construct a Non -Inductive Po- 

tentiometer, by William Klaus. 
Construction of a Hot Wire Ammeter, 

by Donald R. Johnson. 

"Pardon me, do you have a scrap of 
paper? There's a radio program I don't 

want to miss." 
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NfSSand 

P[ØPLE 
RCA Electron Tube Div., Harrison, 

N. J., launched a new advertising and 
sales promotion campaign, the biggest 
of its kind in its history, for its all -new 

"1111Mom 

tti 

SEE Ir SHARP AND CLEAR 

-ALL-NEW 
SILVERAMA 

TV PIGTUflE TUBE 

STEVE'S TV SERVICE a. »u i .PP 

premium Silverama TV picture tube. 
Newspapers, trade and consumer maga- 
zines, radio and TV, direct mail and 
outdoor advertising will be used. 

Electronic Instrument Co., Inc., Long 
Island City, New York, is offering dis- 
tributors of its line of Eico hi -fi equip- 

__-_ 
12 p 

9 

equip- 

3 
..- R 

I 
g'1 1kt7tdl 1019 

SIRED NI-Fl El fNSiRDMENIS HAM DEAR RADIO 

nient, test instruments and other elec- 
tronic equipment, in kit or wired form, 
colorful neon and clock neon signs for 
window and interior display. 

CBS Electronics, Danvers, Mass., 
again received an award from 
NATESA for outstanding service in 
creating better customer relations. A. L. 
Chapman, CBS Electronics president 

(center) accepts the award from Mac 
Metoyer, NATESA president. J. H. 
Hauser, CBS Electronics sales man- 
ager; Frank J. Moch, executive director 
of NATESA, and R. V. Bontecou, CBS 
Electronics vice president of marketing, 
look on (left to right). 

H. H. Scott, Inc., Maynard, Mass., has 

OCTOBER, 1960 

GIANT 1961 
204 PAGE 

CATALOG 
_ 

,,dl 

II SAYE UP TO ; 

19 61 
5i 

SELECTED 
KITS \, 

lhuürantrr 

A not/A& Baquzq at:Yel d°z- ErsQru/,lq uv 

RADIO TV 
ELECTRONICS 

TOP VALUES 
IN POWER 
AND HAND 

TOOLS 

Ht -F1 AND 
STEREO 

SYSTEMS & 
COMPONENTS 

3 PAGES 
OF BARGAINS 

NOT IN ANY 
OTHER CATALOG 

ZY}iKK. tKVKifnrN. 6- .tat/61 

}SCalttrt. wevSTa.)l . sMEaMR. 

r NVf}rtüótt,CNJfCNtS 1.7,iit 
aDal' 

a I1FU96). s}a9rA!CMÄ ̀ nn. 
FIlTNAN1sr), 

aWl 101. 1.97 , P: JNF Yi.r...... ,>. 

BURSTEgN-APPLEBEE 
a. 

Rush COUPON, 
TODAY! A 

MIR 

WO'S OF 
NEW ITEMS 
LISTED HERE 
FOR 1ST TIME 

n. V. KANSAS CITY 6, 1110. 

BURSTEIN- APPLEBEa CO. Dept. RE 

1012 -14 McGee St., Kansas City 6, Mo. 

D Send Free 1961 13 -A Catalog No. 611 

NAME 

ADDRESS 

CTS STATE 

aMM 

I 
I 
I 
I 

I 
SUPER MAGNET SUPER SAVING" 
Buy this Little Giant magnet, most power. 
ful made, a sensation- 
al bargain! The low 
price of than 50 g is T % of what you'd pay for this 
magnet. Experiment. 
ers, hobbyists will 
find hundreds of uses 
for this powerful 4 oz. Alnico permanent 
magnet. LIFTS 5 lbs. EASILY. Limited quantity. Order sev- 
eral today. Measures 
Item No. 88 $1.50 

Special Bargain 
(Shp. Chgs. loo) 

250 POWER 
TELESCOPE LENS KIT 
Make your own high powered 6 ft. 
telescope! Kit contains 2' diem., 
75' focal length, ground and pol- 
ished objective lens and necessary 
eye pieces. Matnifles 50x to 250x. 
Full instructions. 

ITEM NO. 123 =_ 
$2.95 

(Shp. Crags. 10c) 

HUDSON SPECIALTIES CO.. 160 W. 14th St. 
Dept. RE -1080, New York 7, N.Y. 
I am enclosing full remittance for items Circled below. (Be sure to include shipping charges.) 

67 33 te 123 

Name 

Address . 

Please Print Clearly 

City zone State 

AMAZING BLACK LIGHT 
250 -watt ultravio- 
let light source. 
Makes fluorescent 
articles glow in the 
dark. Fits any 
lamp socket. For 
experimenting. en- 
tertaining, unusual 
lighting effects. 

Ship. wt. 2 lbs. 
ITEM NO. 87 $2.95 

(P. P. & Hdlg. Chgs. 35c) 

WATTHOUR METER 
Leading makes- recondi- 
tioned. Ideal for trailer parks. 
I00-110 volts. 60 cycles. 2- 
wire A.C. 5 amp. Heavy metal 
case 8/" x 61/20 x 5 ". Easy 
to Install. Ship. wt. 14 lbs. 

ITEM NO. 33 $4.50 NOW ONLY 
(P.P. L Hdlg. Chgs. $1.25) 
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TV TUNERS OVERHAULED 
ALL MAKES 

AND 
MODELS $9 .95 

NET 

UHF /VHF COM8INATION -$19.90 

90 DAYS WARRANTY 

VHF 
OR 

UHF 

SAME DAY SERVICE 
ON POPULAR TYPES -48 HOURS MOST OTHERS 

Overhaul charge includes labor and minor parts; tubes and 
major ports are extra at net prices. 
Tuner to be overhauled should be shipped complete; include 
tubes, shield cover and any damaged parts. Quote model 
and state complaint. Pack well and insure. 

WE WILL SHIP C.O.D.- F.O.B. CHICAGO OR TORONTO 

Cadi le TV Tisolen (Se/ioice 
5710 N. WESTERN 
CHICAGO 45, ILL. U.S.A. 136 MAIN ST. 

TORONTO 13 CANADA 
Suppliers of rebuilt TV Tuners to manufacturers, technicians & service dealers, coast to coast. 

Original and Only Complete TV Tuner Service covering the North American Continent. 

PHOTOGRAPHS RADIO -ELECTRONICS can use good photographs of service benches, 
service shops, high -fidelity audio layouts, and any other interesting and 

original radio- electronic devices. We will pay $7.50 each for good professional photos or equivalent, 
suitable for reproduction. Full information on subject photographed will increase their acceptability. 

The Editor, RADIO -ELECTRONICS 
154 West 14th St. New York 11, N. Y. 

A "brass- tacks" guide to 

TIME -SAVING 
TEST PROCEDURES! 

The manual 
that helps 

testing tinte 
half! 

BASIC ELECTRONIC 
TEST PROCEDURES 
is a big new 316 -page 
manual with the kind 
of "brass tacks "train - 

ing that helps you locate 
TV, AM and FM troubles in 
a jiffy. Teaches you exactly 
what instruments to use and 
exactly when and how to use 
each type. Tells how to sub- 
stitute one instrument for 
another and how to develop 
time- saving, money- making 
test methods. 

Complete - 
Easy to Understand! 

Here are some of the subjects it covers: Current 
Checks ; making measurements of Power, Capac- 
itance, Inductance, Resistance, AF, RF, Phase, 
Distortion & Modulation ; checking Sensitivity, 
RF Gain, Fidelity, AVC Voltage, Operating Volt- 
ages, etc. Includes handy VISUAL ALIGNMENT 
TECHNIQUES. Even covers transmitter and 
industrial electronic test procedures. 190 how-to- 
do-it pictures and dozens of step -by -step trou- 
bleshooting procedures charts make things doubly 
easy. Price only $8.00. Money -back guarantee. 

PRACTICE 10 DAYS FREE! 

Dept. RE100, Technical Division 
HOLT, RINEHART & WINSTON, INC. 
383 Madison Ave., New York 17, N. Y. 
ti, oil BASIC ELECTRONIC TEST PROCEDURES 
Nl a nual for 10 -day free examination. If I like book. 
I Milt then send $8.00 (plus postage) in full paymedt. 
utl ,rmi.;e, I will return manual and owe you nothing. 
(SAVE! Send $8.00 with order and we pay postage. 
Same 10 -day return privilege with money refunded 
promptly.) 
Na tue 

Allrliess 
City, Zone, State 
OUTSIDE U.S.A. $8.50 cash. 10-day money- 
back guarantee J 
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(TUNE ELECTRONIC 
ORGANS ACCURATELY- QUICKLY 

WITH A NEW 

Yekiet AUTOTUN AUTOTUNER 
Every organ owner and service tech- 
nician requires this valuable aid to 
precision organ tuning. This instru- 
ment enables anyone to quickly tune 
any electronic -oscillator organ (ex- 
cept Thomas) without previous 
knowledge or skill, 
An automatic stroboscopic indicator 
visually shows true pitch to an ac- 
curacy of 1 /100 of a semitone (more 
accurate than human hearing) , yet 
you pay about 1/3 the price of other 
tuning devices of similar precision. 

Black plastic case 

with etched satin ale. 
minum front panel. 
So lightweight it may 

be carried in your 
pocket. Size 63/4 " x 

51/4" x 21/4". Detailed 

instructions included. 

$6950 
(completely assembled) 

$4950 (in assemble-it- yourself kit) 

(N.Y.C. Residents odd 3% Sales Tax) 

MAIL ORDERS FILLED PROMPTLY FULLY GUARANTEED 

THE SCHOBER ORGAN CORPORATION,Dpt.RE 

43 West 61st Street, New York 23, N. Y. 
Manufacturers of the World-Farnovs Schober Organ Kits. 

BUSINESS AND PEOPLE (Continued) 

offered to replace any original London - 
Scott 1000 stereo cartridges with the 
new ruggedized version. The company 
has also announced that it had received 
a Certificate of Merit for excellence of 
design and execution from the Art 
Directors Club of Boston for its booklet 
"How to Use Stereo High Fidelity 
Components in Your Decorating Plans." 

Raytheon Co.'s Distributor Products 
Div.'s Unicenter in Westwood, Mass., 
has installed a new machine which 

automatically bonds clear -plastic con- 
tour blisters to cardboard merchandiser 
panels so that 10 transistors can be 
shipped and displayed together. 

Rek -O -Kut Co., New York, played 
host to 94 winners of its Tropical Holi- 
day dealer -incentive promotion on a 

week -long trip to Nassau in the 
Bahamas. Dealers and their wives are 
shown boarding the chartered plane for 
the return trip. 

Vaco Products 
Co., Chicago, is of- 
fering purchasers 
of its Crimcut cut- 
ting and crimping 
tool a dollar book, 
"Shop Kinks," for 
tbc. 

Kenneth B. Shaffer (left) was pro- 
moted to manager, distributor sales, of 
the RCA Electron Tube Div., Harrison, 
N. J., succeeding D. M. Branigan, who 
was recently appointed manager, elec- 
tronic components marketing, of RCA's 
International Div. Shaffer had been 
distributor field sales manager. John R. 
Meagher (right) was appointed man- 
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BUSINESS AND PEOPLE (Continued) 

ager of electronic instruments merchan- 
dising of the Distributor Products 
Dept. of the division. He has been a 
technical editor, field engineer and 
author and lecturer on test equipment 
for the company. 

Francis J. Cham- 
berlin was appoint- 
ed vice president of 
sales of Clarostat 
Mfg. Co., Dover, 
N. H. He has been 
with the company 
since 1945, most 
recently as general 
sales manager. 

The acquisition 
by Electro- Voice, 
Inc., Buchanan, 
Mich., of the Feath- 
eride Phono Pickup 
& Cartridge Div. of 
Webster Electric 
Co. of Racine was 
announced by Al 
Kahn, president of Electro- Voice. The 
newly acquired products will be mar- 
keted as Electro -Voice Featheride car- 
tridges and tone arms and will be manu- 
factured in the firm's new Eureka, Ill., 
plant. 

Boyd B. Barrick, 
former central zone 
manager for Ray- 
theon Co.'s Distrib- 
utor Products Div., 
Westwood, Mass., 
was promoted to 
the position of 
general sales man- 
ager of the division. 

Ralph H. G. 
Mathews joined 
Blonder- Tongue 
Labs., Newark, 
N. J., as director 
of marketing. He 
comes from West- 
inghouse Electric 
Corp., TV -Radio 
Div. He held the position of manager 
of national accounts and sales training 
at Westinghouse. 

Alvin Grad has 
been named na- 
tional sales man- 
ager for Mercury 
Electronics Corp., 
Mineola, N. Y. He 
is a veteran sales 
executive and was 
with such com- 
panies as Fada Radio, 
Rytel. 

Clyde J. Schultz 
was appointed sales 
promotion manager 
of Switchcraft, Inc., 
Chicago. He will be 
responsible for all 
phases of the adver- 
tising and sales 
promotion program 
of the Industrial and Distributor Sales 
Divisions. He comes to the company 
from Admiral Sales Corp. where he 
was sales promotion manager. END 

OCTOBER, 1960 

TV TIPS 
FROM TRIAD 

"It's this kind of job that makes me envy the box boy's career 
at a supermarket," said Joe, the Junior PTM, as he gloomily 
eyed the job on the bench. 

"You should be an expert on them, since that's the second 
one in three days," said Bill. 

"Same set, same trouble, but not same cure," said Joe. 
"The first set came in with a short between the yoke windings. 
I went down and picked up the replacement, compared 
terminal numbers, connected it, and it worked fine. This set 
came in, same type of short, so I bought the same yoke as 
before, compared numbers, connected it, and got a fine 
picture, but it was upside down and backwards. When I 
reversed the leads to make it read right I had the worst case 
of `ring ripple' I have ever had." 

"Did you, by any chance," asked Bill, "buy a replacement 
with all the parts wired in ?" 

"The counterman said it was an `exact' replacement," 
answered Joe defensively. "But why was it perfect in one 
case, and like this in the second ?" 

"Hm," said Bill, as he looked, "did you notice where the 
leads came out of the first yoke when you had it mounted ?" 

"Out the bottom," said Joe promptly. 
"Well, they come out the top the way this one is mounted," 

said Bill. "If I remember correctly they used different mount- 
ings in different runs. When you installed this yoke you had 
exactly the right anti -ring network on exactly the wrong 
terminals, because you had to reverse polarity to make the 
picture read `right.' If you follow my system, use new parts 
to duplicate the wiring (and mounting) of the original, you 
would never know about this kind of trouble." 

MORAL : It is probably impossible to "exactly" replace over 
four thousand yokes from a line of less than a hundred. If 
you use the correct basic unit (proper deflection and induct- 
ance) plus a Network Kit to duplicate the original installa- 
tion, you will find that nearly all jobs can be done quickly 
and easily. Review your yoke fundamentals as outlined in 
PTM #3, a copy of which is available from your Triad 
Distributor or from Triad in Venice. Triad Transformer Cor- 
poration, 4055 Redwood Avenue, Venice, California. 

Learn at Home to Fix 

APPLIANCES 

r National Radio Inst., Dept. FKO. Washington 16, D.C., 
Please send me Electrical Appliance Sample Lesson and 

I Catalog FREE (No salesman will call). 

I Name 

I Address 

I City Zone State 
ACCREDITED MEMBER NATIONAL NOME STUDY COUNCIL 

Tester Fumished -No Extra Charge. 
National Radio Institute trains you 
at home. Every service customer is 
worth more when you can fix his 
electrical appliances. Mail coupon 
for Lesson and Catalog. 

.Age 

L 

NOW- Tune your 
crystal controlled citi- 
zens band transceiver on 
ALL channels. No need 
to buy additional receiv- 
er crystals -a CROWN 
citizens band tuner is all 
you need -simple to in- 
stall -just plug this tuner 
into your receiver crystal 
socket and receive ANY 
citizens band channel. 

Complete Instructions 
Specify Name and Model of 

Ordering 
Order Yours Today -Only 

No C.O.D -Send Check or 

CROWN ELECTRIC PR 
P.O. BOX 171 

DEALER INQUIRIES 

2x4x4 with 
VERNIER DIAL 
Furnished 
Your Set When 

$12.95 Net 

Money Order 
ODUCTS CO. 
ORANGE, N. J. 
INVITED 
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ORDER 11 

YOUR t1t 

ENCLOSURE \ 
KITS FROM \ 
HOMEWOOD \ 

Bring out 
the best in 

your speakers ... 
save dollars in 

assembly and 
finishing costs ... 
get the fun of 
"doing -it- yourself "! 

ONLY 

MODEL 6 

Factory assembled, ready for finishing. Makes 
your 8" speaker sound like a million! Made of 
1/2" hardwood ply, beautifully grained and 
smoothly sanded. 10" h. x 16" w. x 9" d. 9 lbs. 
Order two for matched stereo performance. 

MODEL 1 

41/2 cubic feet of baffle 
space assures you crisp- 
est, cleanest bass re- 
sponse from any 12" 
speaker system. Full - 

grained white birch ply, 
with pre- attached bracing 
cleats for easy assembly. 
Kit Includes everything 
you need for assembly. 
29" h. x 20" w. x 121/2" d. 
(5" legs). 25 lbs. $18.95 

MODEL 2 

Clear- grained on four 
sides for bookshelf or 
floor use. Acoustically 
accurate for 12" sys- 
tems, with adapter 
board for 8" speakers. 
Sturdy, 3/4" ply elimi- 
nates unwanted reso- 
nances, improves bass 
response. 14" h. x 21" w. 
x 113/4" d. 20 lbs. 

In Birch, S14.50 
In Walnut, S19.95 

MODEL -13. Finishing kit; includes generous quanti- 
ties of everything you need to do a professional, 
long- lasting finishing job, plus brush, sandpaper 
and easy -to- follow instructions. Specify: Mahogany, 
Walnut, Blonde, Oak, Fruitwood, Maple, Cherry, 
Ebony, Natural. $3.88 

Ten -day money -back guarantee. All items shipped 
freight collect. Please send check or M.O. (No COD's) 

HOMEWOOD INDUSTRIES, Inc. 
26A Court Street, Brooklyn 1, N.Y. 

Please send me: 

( ) Model 6 ( ) Model 1 ( ) Model 2 (Birch) (Walnut) 
( ) Model 13 
( ) Homewood catalog 

I enclose remittance in the amount of $ 

Name 

Address 

City Zone State 

1ß3G7 
6SN7GTB LIST 2.90 
LIST 2 60 YOUR 

YOUR COST 
COST .87 78 

5u4GB 12AÚ7 
LIST 2.10 LIST 2.45 

YOUR YOUR 
COST COST 

TYPE 

1B8GT 
1R5 
135 
1T4 
1U4 
1U5 
1X28 
8ÁL5 
8AU6 
SAVE 
3BN6 
31116 
3CB6 
ß0T6 
884 
ßV4 
4BQ7A 
5U4ß8 
5Uß 
5T8OT 
6AC7GT 
SAK5 
6AL5 
BADS 
WITS 

YOUR 
LIST COST TYPE 

YOUR 
LIST COST 

2.80 
2.55 
2.55 
2.40 
2.85 
2.05 
8.05 
1.86 
2.16 
1.16 
3.05 
2.25 
2.25 
2.20 
2.45 
2.35 
4.00 
2.10 
3.80 
1.75 
4.26 
4.20 
1.85 
2.15 
1.90 

6AU4GTA 8.85 
8AU6 2.10 
6AV6 1.65 
6AW8 8.55 
6AX4GT 2.65 
6BA6 2.00 
BBE6 2.20 
6BG6G 6.50 
6BH6 2.70 
68J8 2.80 
BBK5 3.50 
6BN6 8.05 
6BN8 2.70 
BBQ6GTB 4.35 
6BQ7A 
8816 
8C4 
6CB6 
6CG7 
6CL6 

8.95 
2.25 
1.65 
2.25 
2.45 
3.75 

.87 
.89 
.89 
.84 
.82 
.72 

1.07 
.65 
.75 
.61 

1.07 
.79 
.79 
.77 
.86 
.82 

1.40 
.68 

1.16 
.61 

1.49 
1.47 
.85 
.75 
.67 

1.17 
.74 
.58 
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.98 
.70 
.77 

2.28 
.95 
.98 

1.28 
1.07 
.95 

1.52 
1.38 

.79 

.65 
.79 
.86 

1.31 

6CS7 2.80 
6DQ6A 4.10 
6J6 2.80 
8K6GT 2.85 
BL6G 4.20 
68A7GT 8.25 
6SJ7GT 3.20 
6SK7GT 8.05 
6SL7GT 8.30 
68N7GTB 2.60 
88Q7GT 2.70 
6TG 3.35 
6U8 8.80 
BVBGT 2.15 
BW4GT 2.40 
8W6GT 2.80 
6X4 1.85 
lAUl 2.60 
12AT6 1.65 
12AT7 8.05 
12AU6 2.15 
12AU7 2.45 
12AV6 1.65 
12AX4GTA 2.70 
12AX7 2.55 
12BA6 2.00 
12BE6 2.15 
12BH7A 8.06 
128K5 3.80 
12BQ8GTB 4.45 
12BY7A 8.05 
12DQ6A 4.20 
12SA7GT 3.25 
126J70T 3.20 
128K7GT 8.05 
12SL7GT 3.75 
12SN7GT 2.70 
12SQ7GT 2.65 
35C5 2.15 
35L6GT 2.40 
35W4 1.40 
35Z5GT 1.85 
5005 2.15 
50L6GT 2.40 

.98 
1.44 
.98 
.82 

1.47 
1.14 
l.12 
1.07 
1.16 

.78 

.95 
1.17 
1.16 
.75 
.84 
.98 
.58 
.91 
.58 

1.07 
.75 
.74 
.58 
.95 
.89 
.70 
.75 

1.07 
1.33 
1.56 
1.07 
1.47 
1.14 
1.12 
1.07 
1.31 
.95 
.98 
.75 
.84 
.49 
.65 
.76 
.84 

$10 MINIMUM ORDER 

CO. YRERADIO 
913 ARCH STREET 

PHILADELPHIA 7, PENNA. 
Phone WAlnut 2 -5918 

FREE Catalog FOIfN E 

WT 

GOV'T 
SURPLUS ELECTRONIC BARGAINS 

SENO 
NOW FOR 
BIG 1.REE 
CATALOG! 

UNIVERSITY 25 WATT 
DRIVER UNIT - 

Delivers 25 Watt high volume love distortion output. Excellent 
reproduction for music and speech. Frequency range 90 to 9000 
cycles, 15 ohm impedance matches all amplifiers. Standard 24 thread 
x 1 %" mounting nipple fits all trumpets and projectors. Size: 
5 x 43 ". Wt.: 4 lbs. University No. SA- 305 --Gov't tt MX- 1054,U. 
Our Low Price -only 
Address Dept. RE All Prices F.O.B., Lima. Ohio J 

25% Deposit Required on C.O.D. Orders 

FAIR RADIO SALES 
2133 ELIDA RD. P.O. Box 1105 LIMA, OHIO 

LITERATURE 

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 letter - 
head-do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

NEEDLE CATALOG has illustrations of 
needles and how they are mounted in 
cartridges. Cross -references are given to 
several needle manufacturers as well as 
phonograph manufacturers. Tables list 
needle numbers, tip sizes, prices, car- 
tridge numbers and old manufacturer's 
numbers. - Astatic Corp., Conneaut, 
Ohio. 

PARTS AND ACCESSORIES are listed 
in a 375 -page loose -leaf manual. Infor- 
mation and photographs are given on 
batteries, tubes, tuners, wrenches, knobs, 
antennas, etc. Available from manufac- 
turer's distributors. -Zenith Sales Corp., 
6001 W. Dickens Ave., Chicago 39, Ill. 
$4. 

GUIDE TO INDUSTRIAL PRODUCTS 
gives specifications on voltage regula- 
tors, special -purpose tubes, semiconduc- 
tors; describes and illustrates knobs, 
and includes a cross -reference to com- 
petitors' tube types. Several sections in 
one folder. -Raytheon Co., Dist. Prod- 
ucts Div., 411 Providence Turnpike, 
Westwood, Mass. 

INDICATOR LAMPS and sockets are 
described in a 4 -page folder. Bulbs are 
flat -topped with special construction for 
smaller size, longer life, stronger bases 
and higher light output. A colored nylon 
cap fits the bulb end. A matching line 
of sockets is available. -Sylvania Light- 
ing Products, Div. Sylvania Electric 
Products, Inc., 60 Boston St., Salem, 
Mass. 

MICROPHONE FACTS discusses oper- 
tion principles of the parabolic- reflector 
microphone, the "machine -gun" micro- 
phone and the model 642, an extreme - 
directivity, wide - range, high - output 
instrument. -Electro- Voice, Inc., Bu- 
chanan, Mich. 

CATALOG of stock panel meters lists 
more than 1068 models and sizes. 8 -page 
Bulletin No. 2061 has photographs and 
dimensional drawings. -Simpson Elec- 
tric Co., 5200 W. Kinzie St., Chicago 44, 
Ill. 

REPLACEMENT TV KNOBS are pictured 
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NEW LITERATURE (Continued) 

and listed for 12 makes of sets. This 
81 x 14% -inch chart has 12 pages. - 
GC Electronics Co., Div. Textron Elec- 
tronics, 400 S. Wyman St., Rockford, 
Ill. 

COMPRESSOR- LIMITER amplifier and 
control unit are described in a 4 -page 
folder. - Westrex Corp., Recording 
Equipment Dept., 6601 Romaine St., 
Hollywood 38, Calif. 

REPLACEMENT GUIDE lists ceramic - 
base printed circuits used in radios 
since January, 1950. Manual K -352 lists 
manufacturers in alphabetical order. 
Schematics of entire line of 179 re- 
placement printed circuits are shown 
along with capacitance and resistance 
ratings. Available from distributors or 
send 10c to manufacturer. -Sprague 
Products Co., 81 Marshall St., North 
Adams, Mass. 

CATALOG of stereo and test equip- 
ment, radio and TV components, Citi- 
zens -band equipment, tools, books, 
public- address systems, cameras, etc. 
Catalog 310 is largest (320 pages) and 
most comprehensive offered in firm's 
history.- Lafayette Radio, 165 -08 Liber- 
ty Ave., Jamaica 33, N. Y. 

REFERENCE DATA for TV- antenna 
systems. Booklet JP -1 lists cable data, 
frequency data for the different chan- 
nels, information on manufacturer's 
tapoffs and a chart to simplify db calcu- 
lations.- Jerrold Electronics Corp., 15 
St. and Lehigh Ave., Philadelphia 32, 
Pa. 

MICROPHONES are listed in Catalog 
M10. There are 12 pages of specifica- 
tions, photographs, applications and 
prices. 81/2 x 11 inches.- Astatic Corp., 
Conneaut, Ohio. 

POWER SUPPLY HANDBOOK lists 
variable- frequency ac supplies, variable- 
voltage do supplies (up to 600,000 volts) 
and voltage regulators. Seven pages of 
technical data cover such subjects as 
ripple, ac regulators and frequency 
changers. -Sorensen & Co., Inc., Rich- 
ards Ave., S. Norwalk, Conn. 

MULTICONDUCTOR cables in round 
and ribbon styles are listed in an 18- 
page catalog. Conductors and insulating 
materials (including Teflon) are dis- 
cussed. -Times Wire & Cable Div., In- 
ternational Silver Co., Wallingford, 
Conn. 

CLOSED CIRCUIT TV and its uses are 
covered in the 14 -page booklet How to 
Use Direct -Wire TV. Some of the sub- 
jects discussed are medical uses, student 
training, pilferage protection and inter- 
departmental communication. - Argus 
A -V Systems Dept., Argus Cameras, 
Inc., 405 Fourth St., Ann Arbor, Mich. 

TERMINAL BLOCKS and switches are 
described and illustrated in 32 -page 
catalog No. 16. Blocks are barrier and 
pressure- contact (setscrew) types. Tog- 
gle switches meet military specifica- 
tions. -Kulka Electric Corp., 633 -643 S. 
Fulton Ave., Mount Vernon, N. Y. END 

OCTOBER, 1960 

NOW! 

In stock at your 

distributor 

2 
PRONG 

UPRIGHT 
3 

PRONG 
UPRIGHT 

TUBULAR 

ì CI 

ILLINOIS 
CONDENSER COMPANY 

1616 North Throop 
Chicago 22, Illinois 

Phone EV 4 -1300 

T 
SUB-MINIATURES 

For all transistorized 
electronics 

Unsurpassed where size is essen- 

tial in countless replacement appli- 
cations. Available in full range of 
capacities and voltages . . . SMT, 

SMTU (up- right), upright common 

positive, upright common negative 
and non -polarized. 

Order from your distributor now. 
Our new SMT catalog is available 
upon request. 

THE EVOLUTION OF 
A FAMOUS 

TAPE RECORDER 

4* 10110 

OP- 
_Ill 

(MODEL EL 3536) 
SPECIFICATIONS 

Four -track stereophonic or 
monophonic recording and 
playback Three tape speeds - 
1 %s, 33/4 and 71/2 ips Completely 
self- contained, including dual 
recording and playback 
preamplifiers, dual power 
amplifiers, two Norelco wide - 
range loudspeakers (second in 
lid) and stereo dynamic 
microphone (dual elements) 

Can also be used as a quality 
stereo hi -fi system with tuner 
or record player. 

CONTINENTAL 
"Al 00"a new 

4 -track stereo - record/ 
stereo -playback 
tape recorder 
guild- crafted for you by 
Philips of the Netherlands 
For additional descriptive literature write to: 
North American Philips Co., Inc. 
High Fidelity Products Division fiordc 
230 Duffy Avenue arlX 
Hicksville, L. I., N. Y. III 
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BRAND NEW 
UNITED'S FIRST QUALITY 

TUBES DISCOUNTS up to 

011% 
OFF 

GUARANTEED ONE FULL YEAR! NOT USED! NO PULLS! WHY PAY MORE ? 
Qty. Tube Price 

021 
145 

14X2 

DO 
. 94 

70 
163 

.ICS 1 02 
73 

103 73 
60 ....124 

iN5 75 
....1J3 72 
... 153 .... 72 

1L4 60 
.. 1LA4 ... 99 ,, I1.A 
, 1184 

6 99 
. 99 

..1LC6 .. 99 
1LD5 99 

.. 1LE3 . 99 

...14.05 99 

..1LH4 -99 
1LN5 99 

,. 1N5 .. 90 
,. 15A6....1 10 

1R5 61 
154 75 
ISS 50 ,...174 57 
1U/ s6 
1US 

..1V2 
.1X2 
, 2AF4 

203 
28N4 

49 
99 
.75 
.95 

1.00 
63 

.:-2CY5. .70 
. 3A 04 

,. 
3 

55 .3M. . . 

...3AF4....1 02 

U6 
3AL5 41 

.3A 50 
...3AV6.. . .40 

150 
...3846 ... 50 

38C5 53 
...38E6.., 51 

3854 63 
31356 75 

..3BU0 70 
:: ,.3826 -S 
:..30Z6 54 

3C06 53 
3CF6 59 

....3C56 51 

Qty. Tube + Price 
....3CYS 70 

_30116 59 

..304 N 
...3Q5,....., 89 

..:.16a - 60 

MU6 54 
....40A6 54 
....48C5 55 
..,.4,CS 95 
....4BN6 7S 
....40Q7 95 
....1650 97 
....40148 70 
... 48E6 57 

48Z7 . 95 ,,. 4E136 . S7 
... 4C56 . 60 

4C 55 . 70 
... 40E4 . 61 

4016 . 54 
... SAMS .. .70 
... SANS 05 

5405 . . 51 
... SATO . 79 
. 5V6 1- 

. 580 6 

..5007 
51307 

... S0R5 

... SCGS .75 

... SEAS .. .79 

... 5E1.10.. . .79 

... 516 .67 
. 5T0 .. SO 
SU4 S! 

... SUS 50 
5024 52 

....556 . . .S5 
. SW4 95 

5X1 78 
77 

. 553 45 

..554 77 
..6A7 110 

....SA04 1 45 

....6AC7 65 

....6AF3 72 

....6AF4 96 

....6AF4A., 96 

....SAGS 64 

Qty. Tube = Price 

.... 64G7 ... 75 

.... 6AH4 52 

... .6AH6 00 

....GANS.. 3- 1 00 

....6ALS.. , . 46 

... .6AL7. ...1 35 ... SAMS 77 

.00AQS 
49 

6A 6 60 
SA S 51 

....6455 59 .... SASS ,...2 25 

....6A56 55 
6AT6 42 

....6AU4.... 01 
....6AUS....1 05 
....6AU6 49 

6AU7 
CAW 6 

....6AVS 97 
6A56 39 

....SAWS.... 80 
6A X4 04 

....6AX5 ., 75 

....6016 .., 48 

....68A7 92 
GRAS 

....68C5 SI 

....68C7 93 

.,..6006 50 
611E6 54 
.60F5 58 

,...CBF6. . 43 
....60G60 1 40 
..,.613G6GA,1-60 

..60H6 G 
....i8H6 66 
....60J6 61 
....6855 65 ...6057 04 
....SOL? 99 
....6054 SC 
...6856 

S9 .:686/ 6 
GYYB...1 00 

CCU6/ 

..61107....1 
00 

6000 77 
6650 93 

Qty. Tube Pnce 

..68X7..,.1 02 
..6856 56 

. 6826 
61127 96 

. 6C4 l2 

..6C06 S3 

..6CD6G . .1 20 
CCD6GA.1 40 

...CCG7 5! 

,.. CM7 6S 

::.6Ct i3 
...6CR6 SO 

....CC56 56 

....6C57 70 

....CCUS 57 

....CCXS 90 

..:.6C7 76 
...6DE6 S7 

....6056 59 
. .iDN6....1 40 

....61757 SS 

....61706 ...1 00 
...6055 65 

....6DT6 .52 

....6EA0 75 

.... SEBO _ , 90 

....6EU5 75 
6E546 SS 

....6F6 55 
6116 .55 

... 6J5G ,, 35 

.. 6JSGT... 50 
,.,. 616 ,. .66 
... 617 .. .85 
... 6546 . .56 
... 616 .... 1.10 

654 .47 
.. 6SA7 .. .75 
... 65E7 .. .75 
....65F5 75 
.,,.65H7 75 

.... 6657..3/1.00 
6557 64 
6507 72 
678 64 

Qty. Tube Price 

.... GUS........77 
656 53 

.. . . 6W6 68 

....6X4 38 

....í%S....., 51 

::..7ÁD7 80 

.... 7AU7 60 

....9AÚ9 $2 
SAW ....6805 59 

.. .. SCN7 65 
. 

SERI .93 
.... SCES 75 
....10CS 95 
.... 11CY7 74 
....12405 54 
... . 12AC6 45 
.... 12406 56 

. , 12AES.. , .42 
.. .. 124F3 .72 
....12AF6... .46 

....12AJ6.... .45 

... 12ALS .. .44 

....12416... .94 

....12405... .51 

... 12A76... .42 
12AT7 .75 
12AU6 .49 
12AÚ7 .59 

... 12ÁV6 .40 
... 124V7 .. .74 
... 12ÁW6... .75 
.. 124X4 .66 

124X7 .62 
12AY7.. 1.44 
12427... .62 
1284 62 
128A6 .49 
12847, 95 
12804 49 

... 1213E6 .52 

'i;2eeé6/'as 
GTB...1.00 

Qty. Tube + Price 

....12CÚ6/ 
GA. ...1.00 

. . .12057....70 
....12857....x0 ...12857 73 
.. .. 120Z7 74 

. 12C5 SS 
12CUS,....OS 
12CNS.....SS 
12C06. ....S3 

.. 12C X6.,...90 
12C %6.....51 
125505... .65 
12DE5 .74 
12015. .54 
121106. 1.05 
12057 .75 
12075. .72 
120Z6 .55 
12EG6 .53 
12E6 .57 
12E16 .49 

, 12EZ6... .52 

....I2FA6... .49 

... 12FM6 44 
..12FR8 91 

... 12FX0., 8S 

... 12GC6...1 0S 
12185 .64 
1216 61 

... 12SA7.., 55 
... 125C7 75 
... 12SFS 75 
... 12517 75 
. . . 12557. . , 75 
....1251.7 6S 
.. ..12557. . 66 
.,..12507 05 
....12U7 61 

1256 52 
....12W6 65 

12X4 37 
....14H7 60 

1457 60 
...170X6 , 66 

....17006/ 
OTO .,.1.00 

....17CU6/ 
1705 57 

.. .17006. . .1.00 

....1753 .50 

Qty. Tube - Price 

.... 15A5 90 

....15FW6 49 
...ISFX6 52 
.... 15FY6 0 

....19AÚ6 680 

....19806. ,.1,70 

....1915 70 

...21EX6 . 

....254X4 
1 171 0 

....25076GTB , 
1.00 

. , . .25CU6' 
2SC5 .52 

....25C176: 
GA 1.20 

....25C06. co 1.0 

. , . 250146 1.35 

... 2516 .56 

., .2SW4 .C7 

....25Z6 .65 

....32ET5... .52 

....32L7.......89 

....3585 65 

... 35C5... 50 

....35L60 1S 

. .35L6GT. . 56 

....35W4 49 

....36AM3... 49 

....40E12 1 59 

....SOBS 59 

....SOCS 52 

....SOLS 60 

....70L6 75 
....70E7 55 

..,.11iL7- 1 
00 

... 117Z6 1.05 
WRITE FOR 
OUR PRICES ON 
TV PICTURE 
TUBES 

TOTAL ORDER 

SEND FOR COMPLETE PARTS CATALOG WITHOUT COST USE THIS AD AS ORDER BLANK 

U NITE RADIO` ,E57Á 1i?HED 1970 BOX 1000 B 

NEWARK, N. 1. 

TERMS: remit full price plut portage with order. No COO, 
Moil to Dept. RE. Ecess pottage will be refunded. 

Subject to Prior Sole 
S5 MINIMUM ORDER 

CARTOONS 

154 West 14th 

RADIO -ELECTRONICS pays $3.00 for good cartoon ideas 
and $15 and up for finished work. 

RADIO -ELECTRONICS 
St. New York 11, N. Y. 

ELECTRONICS 

U.S. Air Force Photo 

Engineering- Technicians 

Missile headed for outer 
space. Cour- 
tesy of Space 
Technology 
Laboratories, 
Inc. 

HEALD'S 
ENGINEERING COLLEGE 

Established 1863 

Van Ness at Post, RE 

San Francisco, Calif. 
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Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 
Electronics Technician (12 Months) 
Industrial Electronics Technician (12 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) 

Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 

Approved for Veterans 
DAY AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Your Name 

Address...._....___....._____-- .._.._ 

City - 
State 

t.5 new 
BOOKS 

FUNDAMENTALS OF NUCLEAR ENERGY 
AND POWER REACTORS, by Henry Ja- 
cobowitz. John F. Rider, Publisher, Inc., 
116 W. 14 St., New York 11, N. Y. 
6 x 9 in., 118 pp. $2.95. 

Written for technicians and students 
of physics, this begins with atomic 
theory, which is explained clearly with 
the aid of illustrations. The second 
chapter discusses fission and shows how 
energy is released. The last two chap- 
ters (most of the book) deal with types 
of reactors and power plants. Large 
sketches, cutaway drawings and photos 
show details of actual reactors. Specifi- 
cations, control systems, cost and out- 
put are given. 

TRANSISTORS. Saedi, Unlimited, 626 S. 
Federal St., Chicago, III. 81/2 x 11 in. 
30 pp. $1.25. 

In a brief and elementary manner, 
this book explains transistor operation. 
It compares basic transistor circuits 
with those using tubes and discusses 
certain types of amplifiers and oscil- 
lators. A few pages give servicing 
hints. IQ 
2 -WAY MOBILE RADIO HANDBOOK, by 
Jack Helmi. Howard W. Sams & Co., 
Indianapolis and Bobbs- Merrill Co., New 
York. 51/2 x 81/2 in. 207 pp. $3.95. 

More than a million vehicles are 
equipped for radio communication. This 
book discusses and explains the theory 
and practice of mobile transmitters and 
receivers, their alignment and repair. 
Topics include selective calling, afc, 
squelch, antennas and power supplies. 
The book is directed to those who are 
already familiar with basic radio. The 
final chapter tells how to set up shop 
for servicing two -way radio sets and 
gives a rundown on the latest test 
equipment. IQ 
EXPLORATORY ELECTRICITY, by Joseph 
P. Arnold and Kenneth L. Schank. Mc- 
Knight & McKnight Publishing Co., 
Bloomington, III. 8'/2 x 10 in. 104 pp. 
$1.25. 

This book is written at the level of 
the junior high student. It begins with 
an interesting discussion of the work 
done by electricians, technicians and 
engineers, then proceeds to a study of 
electricity and its everyday uses. 
Experiments with batteries, motors, 
circuits and radio sets are described. 
A continuity tester and tube checker 
are among make -it- yourself items. 

A 22 -page manual, supplied free to 
teachers, discusses tools, shop layout, 
activity boards for experiments, and 
answers the questions given in the text. 

MOON BASE, by T. C. Helvey. John F. 
Rider Publisher, Inc., 116 W. 14 St., New 
York 11. N. Y. 5'/2 x 8'/2 in. 72 pp. $1.95 

Before attempting anything as haz- 
ardous as a manned expedition to the 
moon, scientists must know conditions 
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FREE 
CAREER 

BOOKLET 

to guide you 
to a 
successful future 
in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 
This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic career as an Electrical En- 
gineer or Engineering Technician in 
many exciting, growing fields: 
MISSILES RADAR RESEARCH 
ELECTRICAL POWER ROCKETRY 

AUTOMATION AVIONICS 
SALES DEVELOPMENT 

Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships, part -time work - as 
well as pictures of the Milwaukee 
School of Engineering's educational 
and recreational facilities. No obli- 
gation - it's yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 

SCHOOL 
DIRECTORY 

GET INTO 

V.T.I. training leads to success 
technicians, field engineers, special- 
ists in communications, guided mis- 
sites, computers, radar and automation. 
Basic and advanced courses in theory 

iand laboratory. Assoc. degree in elec- 
ronics in 29 mos. B.S. in electronic 

engineering obtainable. ECPD ac- 
credited, G.I. approved. Graduates 

major all panies. electronics mber, 
corms. lea. Start 

School 
February, graduate 

Dorms, campus. High Scl graduate 
or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Dept. C Valparaiso, Indiana 

' 
I 

IL 

ENGINEERING COURSES 
E.E. 

Option Electronics or Power 
Mechanical, Civil & Physics 

PACIFIC 
MT RNA7iONAl 

c A. s. 

Also in Liberal Arts 
presented through 

HOME STUDY 
Resident Classes Also 
Available if Desired 

PACIFIC INTERNATIONAL 
COLLEGE OF ARTS 

il SCIENCES 
Primarily a 

r 
espondence 

school 
5719 -M Santa Monica Blvd. Hollywood 38, Calif. 

ELECTRONICS 
PREPARE FOR A GOOD JOB1 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17. MD. 

TRANSISTORS 
explained in 32 pages of 
terse copy and modern 
illustration. Invaluable to 

) Service and Installation 
Technicians and Students. 
Available at $1.25 a copy 

. 10 copies or more $1.00 
each. Special rates to 
schools and business firms. 

saedl unlimited 
626 SOUTH FEDERAL STREET 

CHICAGO 5, ILLINOIS 

AT LAST! A home study course cover- 
ing all phases of electric and electronic 

organ servicing. 
An extensive 
course covering 

every make of organ- repair, regulat- 
ing, and troubleshooting. 

A NEW COURSE 

Electronic 

ORGAN SERVICING 

Your Opportunity To Get Into A 
New, Rapidly Expanding Field At 
The Start. Don't Miss It ! ! 

WRITE NOW 
FOR FREE 

BOOKLET 

NILES BRYANT SCHOOL 
Dept. E., 3731 Stockton Blvd. 
Sacramento 20, California 

NHSC Approved * The Pioneer School 
Established 1898 

OCTOBER, 1960 

LE 
RA 

N 

LEARN 
RADAR MICROWAVES 

COMPUTERS -TRANSMITTERS 
CODE TV RADIO 
Phila. Wireless Technical Inst. 
1533 Pine St., Philadelphia 2, Pa. 

A Non - Profit Corp. 
Founded in 1908 

Write for free Catalog to Dept. RE -10 
Classes now forming 

engineering degree in 27 months 
Grasp your chance for a better life. Rapid advancement. 
Better Income. BACHELOR OF SCIENCE DEGREE IN 27 
MONTHS in Elect. (Electronics or Power major), Siech.. 
Civil. Afro., Chem.. Engineering. IN 38 MONTHS in 
Business Administration (General Business, Acctg., Motor 
Transport Mgt. majors). Small 

c 
lasses. More professional 

class hours. Well -equipped labs. Campus. Dorms. 
Modest costs. Year -round operation. Founded 1894. Enter 
Jan., Nlar., July, Sept., Write J. G. McCarthy. Director 
of Admissions, for Catalog and "Your Career i Engineer- 
ing and Commerce" Book. 

TRI -STATE COLLEGE Angola.11 Ined ana 

goo SCIENCE - ENGINEERING 
BACHELOR'S DEGREE IN 27 OR 38 MONTHS 

Accelerated year -round program: Aero., ('hem., Civil, 
Elec., Mech., Metal.; Math.. Chemistry, Physics. Modest 
rate. Earn hoard. New classes start Jan.. Mar.. .Lune, Sept. 
Catalog. 15100 E. Washington Bind.. Fort Wayne 2, Ind. 

INDIANA TECHNICAL COLLEGE 

Learn Transistor 
Electronics At Home! 

Prepare now for a profitable 
career in this growing field. Learn 
theory, construction and appli- 
cations of all types of transistors 
with this proven home -study 
course from the Philco Techno- 
logical Center. 

FOR FREE INFORMATION 
PLEASE WRITE TO: 

PH I LCO 
TECHNOLOGICAL CENTER 

"C" and Ontario Sts., Philadelphia 34, Pa. 

FREE! I ELECTRONICS 

CAREER KIT 

If you're interested in breaking into a 

good -paying job in Radio -TV- Electronics, 
I.C. S. will send you absolutely free a 
famous Career Kit with 3 famous booklets 
that have helped thousands of others - 
just like yourself -on the road to real 
success. Includes: 

1 
"HOW TO SUCCEED" Career Guide - 
36-page gold mine of career tips and 
information. 

2 
"JOB CATALOG" of opportunities in 
your field of interest. 
"SAMPLE LESSON" (math) to demon- 
strate the famous I.C. S. method. 3 

Send today for your free I. C. S. Career Kit 
with these 3 famous booklets. There's no 
obligation. This may be the big break 
you've been waiting for. Mark and mail 
the coupon today. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept 37883.1, Scranton 16, Penna. 
Please send free C it with S famous booklets 

O General Electronics O Radio-W Serv'g O Practical Electrician 

O Industrial Electronics O Sound Egoipl. Sery e O Profess'i Eng. (Elec.) 

D Radio -TV Eng'rg O Electrical Eng'r'o O Electrical Drafting 
O Electronic Servicing O Electrical Tech. Other 

Name Age 

Address 

City State 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE -1060, 1025 N. Milwaukee St. I 

Milwaukee, Wisconsin MS -113 

Please send FREE "Your Career" booklet 
I'm interested in Electronics Radio -TV 

Computers Electrical Engineering 
Mechanical Engineering 

(PLEASE PRINT) 

Name Age 

Address 

City ......._....__... - ----- .._2one........ ... State .._ ............ . .. 

I'm eligible for veterans education benefits. 
Discharge date - ............... ................._....._._..... 
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-"TAB" Tubes Tested, Inspected, Boxed - 
Six Months G Moll No Rejects! 

NEW & Used Gov't & Mfgrs. Surplus! 
0,,lr,. SI o or more. Reeeioino t woe . only ppd. 48 Heim 

0A2 .80 8816 .09 12Á16 .50 1851 1.00 
082 .65 687 .99 12AT7 .84 117Z6 1.10 
0C3 .69 WILT 1.25 124U6 .69 465* 18.00 003 .33 65146 .98 128U7 .89 2021 2/51 
0Z4 .59 6548 1.19 12AX7 .79 3023 3.85 
3A7 .69 6527 1.25 129Á .65 717A 5/51 
183 K 6421 .43 12BÁ7 .99 4 -125 29.00 
IRS .78 6C5 .61) 12606 .59 4 -250 35.00 
154 .78 6C56 .811 125E6 .59 4E27 7.00 
174 .78 6CD6 1.40 125F6 .59 4P860 _9.30 

Send tJr 1.r , warn! 
1U4 3/31 606 3 /S1 126147 .99 41(1500 618 105 . 3 645 .52 125Y7 .98 4X250 33.00 IX2A .98 616 .48 12527 .99 4X500 38.00 
344 .68 *KS .311 12CU 1.45 SS1 4.98 
345 .86 687 .74 125117 .94 554 4.98 
354 .68 61.6 1.19'12507 .89 
5R4 .98 655 .941 
5U4 .59 61417 .69 
5V4 .80 5557 1.10 

.89 lOOT 7.00 
12517 .75 316A 5 /SI 
12587 .94 388* 3 /1010 
12507 .84 4155 4. 

a'aele4 Maple. Eteetro,... /row .KA.*. 4 C 
573 .59 81IC7 .89 19505 2.15 450T 42.00 6*5 .39 6507 .79 197 1.16 507 1.00 
6AC7 .70 8587 .011 25848 1.39 809 3.00 6*07 .89 5517 .09 251.5 .6)1 11 4.40 6Á66 .99 6587 .72 25W4 .77 512 3.00 6A8. 69 65L7 .89 2525 .63 $13 9.00 
6A1.5 2/SI 55217 2/51 2525 .75 514 3.45 
B AGS .63 5547 .74 EL34 3.49 515 2.75 
6*57 3.0015587 .791 EL37 2.411 525 .59 
BATS .49 ITS .98 35L6 .69 1295_8.40 

49.04 304 TI. tub.., Top 8 8 1 Paid 
6ÁU4 1.10 61.1 .98 35W4 .49 832* 7.00 
6ÁU3 1.19 41960T .70 35Y4 .69 686A 2.75 6ÁU6 .69 6W4 .79 3525 .83 1625 5 /51 6*X4 .711 6We 89 50A5 .69 148 4.00 
68116 .541 6X4 2/51 5055 .89 5579 .98 65Á7 I.,, 6 %5 .49 SOCS .69'3881 2.70 6506 .69 676 .97 50L6 .60 5550 3.90 66E6 .59 787 .89 KT66 3.211 5654 1.00 6806 1.5 12Á1.5 .59 75 .69 5894 12.0() 
65146 .72 12AQ5 .75 50 .511,7193 10,81 

TUBES WANTED! WE BUY! SELL & TRADE! 

NEW SILICON 750MA* DIODES HATS 
GENERAL PURPOSE 400 PIV at 250 MA 

SPECIAL 39c,r0 _ 2S FOR SR 

rs 
(3, v rms/ iv 

I 

ms piv 
35 50 j/ 143200 210 00 

19c 
«433 

2éÖ óóo l5Ó/nyiv 00 
rmu`Ylv 

49rms fóó 
SOc 626 500 4211«95c 

s p,y rm yy' ran/ iv rms pie 
S60 ROO 630 900 700/1000 770 1100 
>1.05 I 51.25 11.70 s2 . CAPACITOR INPUT DESATE 20(3e: 

. .,r 110,1 a,,.. itrnl y pay r'.l'./ .. 

NEW "TEKSEL" SELENIUM RECTIFIERS 
FULL WAVE BRIDGE RECTIFIERS. ,I.í1. l EAR 3.71) 
AMP. ISVAC 3VAC 72VAC 144VAC 
CONT. I4VDC 2VDC ,S6VDC 1I8VDC 

lAMP S 1.30 S 2.00 S 4.90 S 6.50 
2AMP 2.15 3.00 6.25 12.30 
3AMP 2.90 4.00 5.60 16.75 6AM 4.13 5.00 18.75 36.15 

I DAMP 6.101 12.15 26.30 46.90 
Write for Complete Rectifier Catalog 

NEW Selenium Rodio & TV RectiRers! GTD. 
6SMa 56. fB 6 for $2; 100Ma 486 4 12/15; 250Ma 656. 31 10/56: 300Ma 556. 0 10 $8; 500Ma $1. 1 10 58. 25 515 

Orders this Item $10 or More. Postpaid 48 States! 

NEW POWER CONVERTER 
12VDC to SOOVDC up to 200Ma 100 Watts: Tap at 2SOVDC Type C12SJE $35. li) etn-len.-.. low ripple, low 161 current - Silicon rectifiers! Toroldla' HIER! Slag -metal tape wound transform 

fused a hors circuit proof, m 11 I In Mae! Quiet! Light weight! C1250E: built, 
r 
ead. to go. t oneervatively 

Rated. Delo Translators Heavy 2opperHeatolnk. 
12VDC to 250VD(' up to ISOMA Type (')225A 5311. 

e isomer (UM PHOTOCELL 

991 
SAP -Round 11/4' Dla. -250 sea 

]OAP -ROUND 11/4" Diaf1 
00 

-360 ua 51.75 
ISAP -ROUND 2" Dia. -750 ua .53.00 
28P -RECT. % R 7 16 -75 us 70C 
55P-RECT. 1 -7/15 o 

10.P -RECT. 1 -11/16 x 7/4 /360 us 1.80 
KIT ALL SIX ONE EACH 7.00 

ORDER OTYS.TEN OR MORE DEDUCT 20% 
This Item Shipped Postpaid Orders $5 Up 

"TAB" KITS! "TAB" THE BEST KITS! "TAB" 
A!! a:t. Canto, .110.1 Popul.r false 4 3.ee, 

Kit 2 Eng. Parallel Rules Klt 6 fubMln Tu M* Kit 35 Precision Resistors Kit 40 Standoff Insulate.* 
Kit 10 SwiteM* Kit 36 Power Resistors 
Kit 75 Resistors Voit/W Kit 75 Mica Condenwrs Kit 150 Carbon Resistors Kit 5 Crystal Diodes 
K it 25 Panel Lamps Kit 100 Fuses. Assorted 
Kit 12 Electrolytic Cord's Kit 100 Ceramic C 
Kit 56 Tube Sockets Kit 10 Germanium Diodes 
Kit 65 Tubular Cond'N, Kit S FT243 Xtal Holders 
Kit 500 Lugs a Eyelets Kit Silicon Diodes 
Kit 10 Ba Oil Cond's Kit 5 Microswitches 
Kit S lbs. Surprise Inkg. Kit Asstd Rectifiers 
Kit 10 Xmttr Mica Condor. Kit 2 PN Transistor Kit 3 Phone /Patch Xfmrs Kit 4x50 Ft Hookup Wire 
Kit 3 Searchlights Kit 2 Veedor Counters 
Kit Circular Slide Rule Kit 2- Computer Toroids 
Kit 12 Algtr Clip Asot'd. Kit High Gain XTAL Mike 

HUY 1,1 617, (ET ONE EItLEIEACH KIT990 
TRANSISTORS & ACCESSORIES 

224441 53. 224442 $4.50 224277 $4. 2N278 SS 
218133 $1.39. 224176 $1.80, 214177 Sl 2N178 
$1.75. 25247 51.50, 2N235 $1.20, 214270 5.51 
"N274 51.25. 25408 8.50, 25544 51.20, 2N578 
$1.50. 25579 $2.20, 274581 $1.25. 2N582 52.10. 
22.171 56.50. 25143 $6.53. 
DIAMOND BASE MICA MOUNTING KIT S .30 
DELCO ROUND BASE MICA MOUNTING KIT .30 
DELCO POWER HEAT SINK WITH FINS .75 
SNO07F:R >('0PE TUBE 2" $5 Q 2 for 59 
81'221 NEW ORIG. SIG CORPS RE ALIB k RECONDI- 
TIONED OVSEAS PCKD NEW ('AI.IBIIATION $110 
NEW BC 1335 26.9 to 38.9 Mc's TRANSCEIVER WITH 
6*12V SUPPLY A SPARES PCKD S51 
AN -ARR2 RCVR GOOD COND less tuba* $1.59 
SEND FOR NEW CATALOG 256 
C0 -Ax ('NN('TRS PI.259A 45c I 5 for $2 
HEY 'TY 115V60CY SELSYNS TWO for $9 

"TAB" 
TERMS: Money Back aaaranteel 
Our 15th year. $2 min. order (.0.. N.Y.C. Add shin charges 
o for C.O.D. 25% Dep. Prias 
shown subiect to change. 

111.024 LISERTY ST., N. Y. 6. H. Y. 
Sepa =542 PHONE. RECTOR 2 -5545 IoT Catalog 
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NEW BOOKS (Continued) 

in space and on the moon, and how 
humans will probably react to them. 
This authority presents a factual, frank 
discussion of the technical and psycho- 
logical aspects. He makes recommenda- 
tions as to food, air, equipment, medi- 
cal care, etc. He concludes that the opti- 
mum crew would consist of two men 
and a woman. IQ 
RCA RECEIVING TUBE MANUAL. RCA, 
Electron Tube Div., Harrison, N. J. 51/2 
x 81/4 in. 432 pp. S1. 

The useful data crammed into this 
latest edition make it a big dollar's 
worth. It describes uses, tests and in- 
stallations of tubes and the de i ;n of 
circuits. About 60 pages at the begin- 
ning describe the use of tubes in basic 
circuits. About 20 more at the end are 
devoted to practical schematics of ampli- 
fiers, radios, power supplies, etc. De- 
tailed characteristics are listed for 
recommended type tubes. Discontinued 
and renewal types are identified by 
being listed in smaller type. IQ 
INTRODUCTION TO ELECTRIC CIR- 
CUITS, by Herbert W. Jackson. Prentice - 
Hall, Englewood, N.J. 6 x 9 in. 479 pp. 
$8.75. 
INTRODUCTION TO ELECTRIC ENGI- 
NEERING, (3rd ed.), by Robert P. Ward. 
Prentice -Hall, Englewood, N. J. 6 x 9 in. 
372 pp. 58.50. 

Both volumes are highly recommend- 
able for their clarity and coverage. Both 
discuss fundamentals of magnetic cir- 
cuits, dc and ac networks and measure- 
ments. 

The first volume is written at the 
level of technical schools and is well 
suited for self- study. A chapter on 
vector analysis prepares the student 
for chapters on impedance and res- 
onance. There are many numerical 
examples with answers. 

The volume by Ward is more ad- 
vanced and is directed to majors in 
electrical engineering. The author uses 
calculus. Topics include ferromagnetism, 
magnetic fields and transients. Problems 
and study questions are included. END 

RADIO TV 
REPAIR 

R 
NE4 

"All that hum needed was a little extra 
filtering." 

OPPORTUNITY ADLETS 
Rates -50c per word (including name, address and 
initials). Minimum ad IO words. Cash must accom- 
pany all ads except those placed by accredited en- 
cies. Discount. lO!. for 12 consecutive issues. Nis - 
Ieadine or objectionable ads not accepted. Copy for 
Dec. issue must reach us before October 10, 1960. 

RADIOELECTRONICS, 
154 West 14 St., New York 11, N. Y. 

RADIOS. Tap Quality. 6- Transistors 941.95. AM 5 -Tube 
$8.95. AM -FM $22.00. Add $1.00 shipping. MYERS 
IMPORTS, 623 Gay Knoxville, Tenn. 

HI -FI DOCTOR will solve your hl -ft problems on the 
spot. Acoustic. Audio. Radio Engineer. Stereo Designing. 
Professional visits, day- evening. New York area. W1I.- 
LIAM BOHN. Plaza 7 -8509, weekdays. 

PHOTO COPYING- RADIO -TELEVISION PRINTS-. 
Other Services- lnforntation- Calendar 10e. MASTER 
KIT COMPANY. Box 206. Belleville, Ont. 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. HAZELTON INSTRU- 
MENT CO., 128 Liberty Street. New York. N.Y. 

AMPEX. Concertone, Crown, Magnecord, Presto, Noreleo, 
Bogen. Tandberg, Sherwood, Rek- O -Kut, Scott, Shure. 
Dynakit. others .... Trades. BOYNTON STUDIO, Dept. 
RE, 10 Pennsylvania Ave., Tuckahoe. N.Y. 

DON'T BUY HI -FI COMPONENTS. Kits, Tape. Tape 
Recorders until you get our low. low return mail quotes. 
"We Guarantee Not To Be Undersold." Wholesale Cata- 
log Free. HI- FIDELITY CENTER. 17971142 First Avenue, 
New York 28. N.Y. 

COMPONENTS. Recorders. Tapes. FREE Wholesale Cata- 
logue. CAIfSTON, 215 -T East 88th St.. New York 28. N.Y. 

DISCOUNTS UP TO 50% on 111 -Fl amplifiers. tuners. 
speakers. tape recorders. individual quotations only. no 
catalogs. CLASSIFIED HI -FI EXCHANGE, 2375 East 
65th Street. Brooklyn 34. N.Y. 

LEAItN CODE. Qualify for Amateur or Conunercial 
License. Free Book. CANDLER SYSTEM. Dept. 11E -10, 
Ilox 9226, Denser 20. Colo. 

PROFESSIONAL ELECTRONIC PROJECTS - Organs. 
Timers. Computers. etc. -$1 each. List Free. PARKS. Box 
1665. Lake City Station. Seattle 55. Wash. 

RADIO á TV TUBES at Manufacturers' Prices) 100% 
Guaranteed! Brand New! No re- brands or pulls! UNITED 
RADIO. Box 1000 -1t. Newark, N.J. 

SONGPOEMS and LYRICS WANTED! Mall to: TIN 
PAN ALLEY. INC. 1650 Broadway, New York 19. N. Y. 

LEARN WHILE ASLEEP. Hypnotize with your recorder. 
ponraph o amazing new 
ttalpe recorders Catalog. details free. SLEEP-LEARNING 
ASSOCIATION. Box 24 -RD, Olympia, Wash. 

BEFORE YOU BUY RECEIVING TUBES Olt ELEC- 
TRONIC COMPONENTS. send NOW for your Giant Free 
ZALYTRON Catalog No. 163 -featuring nationally known 
Zalytron First Quality. TV -Radio Tubes. plus all types 
or Components, Kits. Amplifiers, Transceivers. etc. All 
priced to Save you Plenty-Why Pay More? ZALYTRON 
TUBE CORP.. 220 W. 42nd St.. N. Y. C. 

RADIO & TELEVISION RECEIVING TUBES. brand 
new. first line name brands only. No rejects, no pulls. 
Discounts up to 68%% off list. EDISON TUBE CO.. 
Menlo Park. N.J. 

CASH PAID! Sell your surplus electronic tubes. Want 
unused, clean radio and TV receiving. transmitting. me- 
dal-purpose. Magnetrons. Klystrons. broadcast types. etc. 
Want military & commercial lab /test and communica- 
tions equipment such as G.R., H.P.. AN /UPM prefix. 
Also want commercial receivers and transmitters. For 
fair deal write BARRY. 512 Broadway. New York 12. 
N. Y. YVAlker 5 -7000. 

$3 -$10 hour with your recorder. AUDIOGRAPHIC 
LABORATORIES. 2913 Santa Fe. Independence, Mo. 

NEW RADIO -TV TUBES. Brand New. Automobile 
Radios Wholesale. SEL CO PRODUCTS. Danvers 24. 
Mass. 

DIAGRAMS FOR REPAIRING RADIOS $1. Television 
$2. Give nuke, Model. DIAGRAM SERVICE. Box 672 
RE. Hartford 1. Conn. 

NEW CONCEPT OF LEARNING SELF- HYPNOSI81 
Now on tape or record) Free Literature. McKINLEY- 
SMITH CO.. Dept. T5. Box 3038. San Bernardino. Calif. 

QUALITY PRINTING. Economically priced. Speedy 
service. Free samples on request. JOHN H. TAYLOR, 
It. D. 2. Box 215. West Middlesex. Pa. 

MANUFACTURING AND PURCHASING ELECTRONIC 
PRODUCTS IN JAPAN. Every $ spent overseas mutt re- 
turn 'la export orders for some stateside product. Buying 
In Japan helps establish freedom, your profit. and me. 
Order thru or send inquiries to ARNOLD WOLVERTON. 
of New Sakuragaaka Bldg.. No. 2 Banchi. Sakursgaoka. 
Shibuy'a, Tokyo. Japan. "Cable address 'TELLUROMI: 
TOKYO'." (Also am looking for distribution contacta for 
new electronic products). 

RADIO -ELECTRONICS 
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.. Lafayette Radio's 

1961 Catalog ` 
America's "Electronics & Hi -Fi Shopping Center" 

40 years of service to Audiophiles, Experimenters, Hobbyists, 
Engineers, Technicians, Students, Servicemen and Dealers. 
HERE IT IS - the biggest, best and most comprehensive 
catalog you can ask for. Choose from thousands of items, 
all available for immedate delivery at the lowest, money- 
saving prices. And, as always, SATISFACTION GUARAN- 
TEED OR MONEY REFUNDED. 

"The Best Buys In The Business" 
tiZi Stereophonic Hi -Fi Equipment 

Public Address Systems 
1 1 Tape Recorders 

Radio and TV Tubes and Parts 
Citizen Band Equipment 
Amateur Equipment 
Industrial Supplies 

. 

KT-660 FM Tuner Kit 
54.59 

TE-15 

Exclusive at Lafayette. Lafayette Kits: Build a path 
to a new world of entertainment. Created, designed 
and engineered for top quality at top performance - there's more fun in doing it yourself, especially 
when it's so easy. An exclusive product of Lafayette 
Electronics - easily the best value for your money 
any day. 

PLUS Hundreds of "specials" you'll find only 
at Lafayette. 

Easy Pay Plan. The simplest, and quickest way 
to get what you want, when you want it. As little 
as $2 down ... up to 24 months to pay. 

Mail the coupon today for your 
FREE copy of Lafayette Radio's 
1961 catalog. 

RW-6C 2S,OM Ohms Per 
Volt Mult_tester 

13.5$ 

RE -4Gt 2 -speed 
Portatfle Tape Recorder 

43.50 

1110 - - 

Stereo Control Center 
KT -6O, Ki' 

79.50 
LA -600, Wired 

134.50 

:onrnuicatiars Receiver 
KT -200, Kit H E -10, Wired 

64.50 79.95 

Lafayette Radio Electronics Corp. 
Dept. JJ -6, P.O. Box 190 

Jamaica 31, N. Y. 

Send me the FREE Lafayette 324 page 
1961 catalog 610 

Name_ 

Address 

City Zone State J 
www.americanradiohistory.com
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NEVd! LAFAYETTE HE -15A 
2 -WAY SUPERHET 

CITIZENS BAND TRANSCEIVER! 

Completely 
Wired - " 

NOTA a[!r % e in,l 

Not Superregenerative but SUPERHET ! 

COMPLETE 2 -WAY COMMUNICATIONS FOR 
BUSINESS, HOME, FARM, BOAT, AND SPORTS 

NOW WITH ADDED FEATURES 
Effective Full -Wave Variable Noise Limiter Five Prong Micro. 

phone Jack For Easy Relay Addition RF Jack on Front Panel 
AND 

5 Transmitting Positions Tuneable Receiver Over Full 23 

Channels Planetary Vernier Tuning Complete with Trans- 
mitting Crystal for Channel 9 

CITIZENS BAND - The New Two -Way Personal Communications Method for Every. 
one - Fill out the FCC form enclosed with each Lafayette Transceiver. No exami- 
nation or technical knowledge required - Any citizen 18 years or older Is eligible 
for a license. 

THE GREATEST VALUE in the CITIZENS BAND FIELD 
Just think ... now you can have economical, efficient 2 -way radio communication 
from your home, office, store, auto, truck or boat ... literally hundreds of uses. The 
Lafayette HE -15A Superheterodyne Transceiver is both a compact precision trans- 
mitter and receiver designed to operate on the new class D "Citizens Band." Two or 
more of these units furnish your own communications system covering up to a 20 
mile or more radius depending on antenna height and terrain. 
The Lafayette HE -15A meets all FCC reruirements and operates in much the same 
manner as police and other short -wave communications systems. The Transceiver 
features 5 crystal controlled transmitting channels operating at a maximum legal 
power input of 5 watts fully modulated, RF stage in both transmitter and receiver. 
The 5 position crystal selector on the front panel selects any one of 5 transmitting 
freouencies. These 5 crystals are readily accessible by means of a removable front 
plate. The superheterodyne receiver is tuneable over the full 23 channel band with 
3 watts audo output, AVC, and an amazingly effective Full -Wave Variable Noise 
Limiter. The noise limiter is continuously variable from the front panel for diminish- 
ing ignition and other unwanted noise pickup. A new 5 prong microphone jack makes 

5750 
ONLY 

5.00 Down 

+wrTeor. 
OA. 4.C Mn 

,,.,raeu 

conversion to a push -to -talk relay a cinch. RF lack on the front panel may be used 
to monitor the current in the final tube using external meter. 

Controls include a 3 position function switch (transmit, receive, and transmit with 
spring return), planetary vernier tuning plus variable noise limiter. Output imped- 
ance matches 52 and 72 ohm antenna with Amphenoi type coax connector. Has large 
4" PM speaker; input lack for crystal or ceramic microphone; power receptacle in 
rear for AC line and 6 or 12 volt external power supply. Supplied with single trans- 
mitting crystal for channel 9, high output crystal microphone, and brackets for easy 
mounting of units in auto, boat, etc. Operates on 115 volts AC. Addition of 6 or 12 
volt power supply (separately supplied) adapts transceiver, for mobile operation. 
Size 101/4Wx51/2Hx6ve "D. Tube completement: 2 -6U8A /6EÁ8, 1 -6AL5, 16V6, 1- 12AX7, 
1 -64W8. Shpg. wt., 11 lbs. 
NE -15A 5.00 Down Net 57.50 
POWER SUPPLY: Adapts HE -15A for mobile operation. Complete with cable, 
6 or 12 volt vibrator and mounting flanges. Completely enclosed. Size 41/4Dx6Wx4 "H. 
Shpg wt., 4 lbs. 
NE -16 For 12 Volts Net 10.95 
NE -18 For 6 Volts Net 10.95 
TRANSMITTING CRYSTALS: For any of the 23 channels. Specify channel 
or frequency. 
NE -830 Net 1.95 

SENSATIONAL LAFAYETTE CITIZEN BAND 

MOBILE ANTENNA 

THE SCOOP BUY POR CITIZENS BAND MOBILES 

- SWIVEL 
BASE 

PLUS 
STAINLESS STEEL 
SPRING 

PLUS 
1021/2" STAIN- 
LESS STEEL WHIP 
FOR OPTIMUM 11 
METER PERFORM- 
ANCE 

Chrome swivel ball mount base designed to 
be mounted on any surface. Stainless steel 
spring holds rod in properly adjusted position 
and prevents rod damage from shocks and 
blows. Stainless steel whip for maximum resi- 
liency and strength. Shpg. wt., 4 lbs. 

HE -60OWX Net 6.95 

NEW! 10,000 OHMS PER VOLT MULTITESTER 
Out.erforms Instruments Many Times Its Size 

Extra Large 31/2" Meter Face 
Completely Wired and Tested 
All Accessories Included 

A convenient, pocket -sized instrument with an unusually sen- 
sitive 14,000 ohms -per -volt AC -DC meter, 1% resistors, single 
range selector switch. First capacity range requires 120V AC, 
second range requires 6V AC. Durable Bakelite case and 
panel; probes and flexible leads are plastic coated and color 
coded. Complete with battery. 4Y,x3 %x11/e ". Shpg. wt., 11/2 
lbs. 
TE -10 Net 9.95 
TE -14 Pigskin Carrying Case, shpg. wt., 8 oz. Net 1.95 

NEW! LAFAYETTE TELESCOPIC CITIZENS BAND 

WHIP ANTENNA 

Chrome Plated 

Telescopes From 161/2 to 40" 
Mounts Vertically or Right Angle 

1 

An outstanding antenna value. This high quality three 
section telescoping antenna is designed for attachment 
directly to your citizens band transceiver. Ideal for point 
to point service over short distances. Molded base load- 
ing coil has a threaded stud with a PL -259 plug- connector 
for vertical or right angle mounting. Shpg. wt.; 1 lb. 
HE -19 Net 3.95 

NEW! LAFAYETTE RADIO FIELD INDICATOR 
Provides a Continuous Indication of Transmitter Output 
Rugged 200 ua Meter Movement Completely Portable 

-Requires no Electricity, Batteries or Transmitter Connection. 
With this rugged, new radio field indicator you can check 
performance of your marine, mobile or fixed transmitter . . 

actually measures the RF field generated by any transmitter 
between 100KC and 250MC regardless of power. Features a 
200 ua meter movement with a variable sensitivity control. 
Phone jack at rear of indicator accepts earphones thus pro- 
viding an aural check of transmitter output. Antenna extends 
from 31/4 to 10314 ". Powerful magnet on bottom plate allows 
easy mounting on car dashboard or metal surfaces. Use any- 
where . . requires no electricity or batteries. Dimensions: 
(less antenna) 31/2Wx21/4Hx2'D. 
TM -14 Net 7.95 

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER AFAYETTE R .411. D X O 
165-08 LIBERTY AVENUE JAMAICA 33, NEW YORK 

134 

NEW YORK, N. Y. 
100 6th Avenue 

BRONX, N. Y. 
542 E. Fordham Rd. 

b 

BOSTON, MASS. 
110 Federal Street 

NEWARK N. J. 
24 Central Avenue 

PARAMUS, N. J. 
182 Route 17 

(I Mi. North Garden State Plaza) 

PLAINFIELD, N. J. 
139 W. 2nd Street 

RADIO -ELECTRONICS 
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HI-Fl KITS 

Build 

50-WATT STEREO AMPLIFIEF 

ENGINEERINn. 
(renter with ti a non-tech irai bu lsr 
in mini Thera s much more 'too in 

assembling yot own kit .. aid i 's 

so easy. 

AGN 
far, kit has Ile fine p-ofesaiond 

loosing !can't. Styled to blend ad h 

eviry decor. 

You can't get setter unit at tEem 

money-saving wises. 

Toy prformen r due to ugh gualily 

parts and eng-eering. 

MONEY-BACK 
GUARANTEE 

ikikykk Kik krelsake 
jkotik-k al Ikleyek Verne. 

Egel Lajoyeno KL al 
OPP/i ne vreakel its pubikka 
sprcifkabou, er yaw moswey 

renuied is. lull. 

fatibaktigial 4r- 

BASIC' STEREO AMPLIFIER. 134.50 

Al Laf3yette Kits are Available on the Easy Fay Plan. 

1 Lafayette Radio Dept. 11-6 

P.O. Box 190 Jamaica 31, N.Y. 
CUTOUT I 

AND PASTE 1 

ON POST 
Name 

Send n e 19E FREE 324-Page 

1961 Catalog No. 610 

CARD 
address 

City Zone state 

OCTOBER, 1960 135 
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0 
*GREENSHEET 

VALUES 
ARE OUT OF 

THIS WORLD.. 

* A complete catalog of specialized industrial 
Electronic TUBES and COMPONENTS . 

featuring Barry Electronics savings to Indus- 
try, Servicemen and Experimenters. 
We have thousands of tube types in stock. First 
Quality at Sensible Prices. Buy with confidence. 

Prove these values to yourself! Complete and mail 
the coupon below for your copy of the Greensheet. 

Well also purchase your equipment and unused 
tube. Send details: BARRY ELECTRONICS CORP. 
512 Broadway, New York 12, N.Y. Dept. REIO. 

Please send me a copy of the Greensheet and 
.uld my name to your mailing list. 

Name) Title 

Company 

Address 

City State 

A NOTE TO THE HI -FI BUYER 
AIR MAIL us your requirements for 

an IMMEDIATE LOWEST PRICE QUOTATION 
Components, Tapes and Recorders 

SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 

AUDIO 714 -R Lexington Ave. 
uUtlmirED New York 22, N. Y. 

CATALOG OF 
HI -FI, RADIO, TV 

PARTS & ACCESSORIES - 
CjacvfQ Aa file a2%<«9! 

ELECTRONICS MFG. CORP. idaire 44 CHURCH ST. BALDWIN, N. Y. 

) ) 

ANTS 
Y,UR 
N ME... 

... for their iermanen - ailing - 
list to rec, ive - i ance 
informatio on all new 
electronic kit developments- 

TEST and MEASURING INSTRUMENTS 
HI -FI STEREO COMPONENTS 

HI -FI SPEAKER SYSTEMS 
MARINE INSTRUMENTS 

AUTOMOTIVE EQUIPMENT 

When you want PRECISION-made 
electronic equipment 
(kits or wired), you want 
PACO! For your personal 
copy of the NEW 1961 

PACO 
Catalog, 

WRITE: 

Cl A a O ELECTRONICS CO., INC. 
70 -31 84th Street, Glendale 27, L. I., New York 

Kit Division of PRECISION ,4pparatus Co., Inc. 
a subsidiary of Pacotronics. Inc. 

SERVICEMEN 
T.V. and RADIO TUBES 

ALL TOP NAME BRANDS 
so-10.6% New -first quality- regular boxed -No Job 
lots, Closeouts or pull -outs. SEND for catalog. 

(Representatives wanted for all states. High 
commission.) 

RADIO TUBE SPECIALISTS 
397 -7th Ave., Brooklyn 15, N.Y. 

s) 'i11Ult'r1Ri/UGoW .W4,, 

To Learn Some 

Vital Facts 

About Your Career 

In Electronics 

See Page 70 
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ADVERTISING INDEX 

Radio -Electronics does not assume responsi- 
bility for any errors appearing in the index 
below. 

Airex Radio Corp. 112 

Allied Radio Corp. 13, 80, 81. 122 

Almo Radio Company 
Electronics Corp. 10 

Arkay International Inc. 98 
Astatic Corp. 3rd Cover 
Audio Empire 117 
Audio Unlimited Inc. 138 
Audios 98 

B & K Mfg., Company 88.7 Barry Electronics Corp. 138 
Bell Telephone Labs. 22 
Blonder -Tongue Labs. 30 
Bonafide Radio 98 
Brooks Radio & TV Corp. 121 
Burstein- Applebee Co. 125 

Capitol Radio Engineering Iost 102 -105 
Carston Studios 122 
rastle TV Tuner Service 128 
renter Industrial. Inc. 

1? it Div., of Globe Union 78 
Chemical Electronic Engineering 101 
Chicago Standard Transformer Corp. 28 
Cleveland Institute of Electronics 11 
Commissioned Electronics Co. 88 
Coyne Electrical School 89, 118 
CREI- Atomics 108 
Crown Electric Products Co. 127 

DeVry Technical Institute 7 
Dressner 67 
Dynaco Inc. 116 
Dyna- Empire 117 

Electro Products Labs. 118 
Electro- Voice, Inc. 99 
Electronic Chemical Corp. 89 
Electronic Instrument Co. 31. 32 
Electronic Measurement Corp. 112 
Electronic Publishing Co., Inc. 117 

Fair Radio Sales 128 

General Electric Co. (Eleetronieu Components Div.)....94, 95 
Grantham School of Electronics 15 

Hallicrafters 
Harman- Kardon 
Heald Engineering College 
Heath Company 
Holt, Rinehart & Winston Inc. 501, 124, 128 
Homewood Industries 
Hudson Specialties Co. 

128 
125 

Illinois Condenser Co. 129 
Indiana Technical College 67 

Jerrold Electronics Co. 12 

Key Electronics Co. 87 

Lafayette Radio 133, 134, 135 

Mercury Electronics 79. 108 
Mid -American Relay Systems, Inc. 120 
Mohawk Business Machines 118 
Moss Electronic Inc. 90,11T 

National Radio Institute 3. 19 -20, 127 
National Technical Schools 5 
North American Phipps Co., Inc. 129 

Ohmatsu Electric Co., Ltd. 96 
Olson Radio Corp. 72 
Opportunity Adlets 132 
Oxford Components, Inc. 117 

PACO Electronics Co.. Inc. 136 
Peak Electronics Co. 113 
Perture Company 18 
Picture Tube Outlet 113 
Progressive "Edu -Kits" Inc. 110 

RCA Electron Tube Div. S ame Cover 
136 RCA Institutes 69 -70, 120, 

RCA Test Equipment Div. 100 
Rad -Tel Tube Co. 123 
Radio Shack Corp. 119 
Radio Tube Specialists 136 
Radio TV Training School 27 

Rinehart & Co., Inc. 101. 124, 126 Rek -O -Kut Co., Inc. 87 

Rohn Mfg., Co. 8 

Sams (Howard W.) & Co.. Inc. 29, 114, 115 
Schober Organ Co. 126 
Scott, (H. H.) Inc. 21 
Service Instruments Corp. (Sencore) 74, 75 
Shure Brothers, Inc 108 
Sonotone Corp. 26 
Sprague Products Co 14 
Stotts -Friedman Co 122 
Stromberg.Carison 17 
Superior Instruments Co 112 
Switchcraft, Inc. 113 
Sylvania Electric Products Inc 85 

T A B 13 
Sarkes Torsion, Inc 1U9; 124 
Thorens Co 23 
Triad Transformer Corp 127 
Triplett Electrical Instrument Co 2nd Cover 
Tung -Sol Electric Co 118 
The Turner Microphone Company 111 

United Radio Company 130 

Vaco Products Company 
D. Van Nostrand Co., Inc 9, 

124 

136 Vidaire 
Vocalise Co. of America 18 

Xcelite, Inc. 07 

7 
24, 

9 
25 
31 

63, 84,111 

SCHOOL DIRECTORY PAGE 131 

Baltimore Technical Institute 
Niles Bryant School 
Indiana Technical College 
International Correspondence School 
Milwaukee School of Engineering 
Pacific International College of Arts & Sciences 
Phila. Wireless Technical Institute 
Philco Technological Center 
Saedi Unlimited 
Tri -State College 
Valparaiso Technical Institute 
ADVERTISING REPRESENTATIVES: Los Angeles: 
Harker- Ihtsted- Coughlin, 400 South Alvarado St., Tel. 
DUnkirk 7 -2328. San Francisco: Harker- Rusted- Cough- 
lin. 494 Market St., Tel. GArfleld 1 -0151. Chicago: 8631 
East Prairie Road, Skokie. III, Tel. ORchard 5 -3790. 
FOREIGN AGENTS: (treat Britain: Atlas Publishing 
and Distributing Co., Ltd., 18 Bride Lane, London E.C. 4. 
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... and you can't go after big cartridge business without 

ASTATIC 
THE ONLY, REPEAT ONLY, COMPLETE PHONO CARTRIDGE LINE 

Whether you sell, install or use phono cartridges, you're ahead with the one 
dominant name in the industry - ASTATIC. Only Astatic can give you, 

on every single replacement, the ORIGINAL or DIRECT REPLACEMENT 
cartridge that exactly matches the other components of the player. 

AND VERY OFTEN THE PRICE IS BELOW THAT OF SUBSTITUTES. 
This is the one sure way to best results, to fullest quality and fidelity of sound 

reproduction. THIS IS THE ONE SOURCE OF MAXIMUM 
SALES AND PROFITS FOR YOU. 

IT'S BETTER BUSINESS TO SELL ASIATIC 

LEADER WITH ORIGINALS - FIRST WITH REPLACEMENTS 

ASTATIC CERAMIC AND CRYSTAL PHONO CARTRIDGES: STEREO AND MONAURAL, 
PLUG -IN AND CONVENTIONAL, WITH DIAMOND OR SAPPHIRE STYLI 

KNOWN THE WORLD OVER 

CORPORATION, CONNEAUT, OHIO 

IN CANADA: CANADIAN ASTATIC, LIMITED, TORONTO, ONTARIO 
EXPORT SALES: ROBURN AGENCIES, INC., 431 GREENWICH ST. 

N. Y. 13, N. Y., U. S. A. 

FIRST NAME IN PHONO CARTRIDGES, NEEDLES, MICROPHONES 

www.americanradiohistory.com
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to help you sell more 

ILCA Silverama Picture Tubes 
... the All -New replacement picture tubes that command premium price and profits. 

Here are the facts -proof that RCA Silverama is your customers' best picture tube buy. 

FREE OF GLASS DEFECTS. Glass cord lines, scratches, 
chips, or buffed faceplates 
brands of tubes made with 
these defects and also obtai 

ommon defects found in many 
ed glass. Surest way to avoid 
the latest optical advances in 

faceplate engineering: an All -New RCA Silverama! 

ALL -NEW. Of the three la selling brands of replacement 
TV picture tubes, only R A verama is guaranteed 100% 
all- new -new glass, new g w phosphor, new everything! 
You'll get written proof -rig on the warranty card. 

FINEST SCREEN QUAL 
bonding processes combined 
screen settling machines 
screen quality and uniformity. 

RCA "KNOW -HOW" RC 
and advanced design engin 
ama picture tubes being step 

WORLD'S FINEST. RCA 
world's most modern man 
mium -quality materials. R 
finest picture tube. 

dvanced screen coating and 
h RCA's giant vibration -free 
e the maximum in picture 

continuous product research 
have resulted in RCA Silver - 

head of all other brands. 

ama is manufactured in the 
ring plant using all -new pre - 

CA Silverama is the world's 
® Silverama 

RCA Electron Tube Division, Harrison, New Jersey 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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