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El Report Ion Tóne Arms 
Better Sound from Small Phonon 

Projects: 
Sun Powered Radio 
Numbers Game 
Radiation Monitor 

Ham & SWL: 
AH About 15 Meters 
Troubleshoot Your Novice Rig 

.N,,EASIER' WAY TO LEARIC-- 
You train in y own home keep your present r ,¡ job while learning. Well illustrated NFU lessons 

<+i, teach Radio -TV -Electronic principles. You build. 
test. experint.nt with Radio -TV circuits, get 
actual practir with kits NRI gives you. Gradu- 
ate \'agnoni at left. knew nothing about Radio 7: 9$ V, hen he en led. 

TRAINING KITS GIVE -EXPERIENCE 
r You don't l'a:e to know anything about tiler- -IiiiK. ' _ tricity or Rrdio to understand and succeed with 

rl .%, NRI courses. Many successful NRI men did not 
y,vs finish high ;drool. NRI trained men have been 

accepted for msponrsihl positions throughout the t I "nit ed States and Canada. Graduate Barnett. for 
install e. is r lief Engir c er with station KGCIJ. - 

r 

THOUSANDS ACJflEVED, SUCCESS THIS WAY'.. 

For over 40 years. NRI has been training nun for suc- 
cess. Multiple uses of Electronics in office machines and 
production machinery plus importance of Electronics 
in missiles. rockets de . are creating a need for more 
and more Electronic Technicians. Because the work is 
interesting and important. the pay high and the future 
bright. joh counselo's are advising men to train for a 
r:ncer in Electronics. National Radio Institute 
America's oldest duel largest home study Electronic 
school is now offering complete training in Industrial 
Electronics as well as its courses in Radio -Television 
and Radio -Television Communications. Read on the next 
page about the special Electronic training equipment 
N.R.I. furnishes at no extra cost to crake training at 
home faster and easier. 

CUT OUT AND MAIL POSTAGE -FREE CARD 
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Good Spare Tillie Earnings 

"I am doing very well 
in spare time TV and 
Radio. Sometimes have 
several TV jobs wait- 
ing and also fix car 
Radios for garages. I 

paid for instruments 
out of earnings." G. F 
SEAMAN. New York. 
N. V. 

Has Own Radio -TV Business 

"We have an appliance 
store with mur Radio 
and TV servicing. and 
gel TV repairs. During 
my Army service. NRi 
Training helped get me 
a top rated job." R" 

M. \CEIDNER. Fairfax. 
South Dakota. 

Special Training Kits 
No Extra Charge 
People look uT. t. and depend on the 
Technician. more than ever before. New 
Electronic p'odnc'tu are increasing the 
job opportunities for Radio -Television - 
Electronic Tecn:li.ians. Right in your 
own home. its yeti.. ..pare time. you can 
gain knowledge-. de:elop skills needed to 
get good jobs in this vast industry. You 
learn by doing You gut NRI kits de- 
veloped especially f..) give actual practice 
and experience A:: pail of your NRI 
training vest ;aft get all parts including 
picture tube :o build the 17" Television 
receiver and taulti-tt.ae vacuum tube Volt- 
meter. show:, at ! ight. You use this 
equipment to l+'.n'n Radio -TV -Electronic 
circuits. snake texts. experiments. All 
equipment is years to keep. 
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HOME IN YOUR SPARE TIME 

CUT OUT AND MAIL' 
POSTAGE -FREE' CARD 

64 -Page Electronic 
Catalog FREE 
No Obligation No Salesman Will Call 

NO STAMP NEEDED 
NRI PAYS POSTAGE á¿\p , 

eAm 

NATIONAL RADIO INSTITUTE .. F'\e5ó° at Washington 16, D. C. ODK I\\ CON- 
Send the complete information ^' 
without cost or obligation. 
(Please print.) 

isriz r 

NAME 

AGE 

ADDRESS 

CITY ZONE .... STATE 
Accredited Member National Home Study Council 

Many NRI students find it easy and profitable to fix 
sets for friends and neighbors starting a few months 
after enrolling. Use the Tester built with parts NRI 
urnishes to locate and correct Radio -TV receiver 
roubles. Picking up $10. $15 and more a week gives 

wuhstanttal extra spending stoney. Many who start 
.n spare tittle soon build full time Radio -Television 
tua and service businesses. enjoy prestige, respect 
and satisfaction in this fast growing industry. 
Benefit by NRi Experience-Oldest, Largest 

Home Study Electronic Radio TV School 
NRI's more than 40 years experience training :nets for success the outstanding record and reputation 
of this school benefits you in many sways. NRI 
!net hods are tested. proven. Successful graduates ate evertwhere. in small towns and big cities. Here is 
an investment that pays big profits soots. Each week. 
invest only a few hours spare time in yourself preparing to he a Radio -TV -Electronics Technician. 
-nvest in training to get ahead. NRI can piovid the 
t ,atning you need. 

NRl Offers the Tested Way'to'Better Pay 
Technical know-how brings better pay. fast advance- ment. Radio -TV -Electronic opportunities are great. ind are increasing. NRi has devoted over 40 \years to developing simplified. practical training nuiltocls. starling the card tat left can he one of the tilos' 

important acts of your life. Do it nosy 
Reasonable tuition. Low monthly pay- 
ments available. Let us send you 64-taige 
Cata toe VP/ill.' Address: N `.TIONAL 
RADIO INSTITUTE. Dept. ODE. Wash- 

, ingtoti 16. D. C. 

J. E. Smith 
Founder 

You Can Start Soon Earning 
Extra Money in Spare Time °':- 

I. 
.k 

l . 

1 

r 

Broadcasting offers satisfying careen, Nendreds of Radio 
and Trlevisimn .stations on the air title- interesting jobs for 
O,3era'ois and Technicians. Pot ce. Avi anon. Two -Way 
Communications are expanding. Men s.itil Radio -TV train- 
ing are in demand. 

- 

A salid. proven tield of upportuitits for good pay is ser'íc- 
ing the millions of Radio and TV sets inn,- to use. Govern- 
ment. military. guided missile iu.utnfacftn-'rr, industry . 

;.AI need Technicians. Color TV. 1 -Ii -Fi are increasing the 
opportunities. 

National Radio Institute 
Washington 16, D. C. Est. 1914 
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kniguitiri S are years ahead... 
A PRODUCT OF ALLIED RADIO 

so much easier to build ... so: much- more value 
, 

,, ALLIEDÍ I see them all in 

ALLIED'S 1960 CATALOG 

-" FREE send for it 

V731 Deluxe FM -AM Stereo HI- 

FI Tuner (Multiplex add-In)117.50 

only $5 down 

V-774 Deluxe 40 -Watt Stereo 

Amplifier (with Center Chf»e50 

only $5 down 

Y-777 Super -Value 20 -Watt 

Stereo HI-FI Amplifier. -544.50 

only $2 down 

'+- 

i Py 
- 

Multiplex lack) 
HI-FI 

Tuner 549195 

Mu 
only $2 down 

V.737 "Ringer" CI ck-Radlo 
w th "sleep" switch ...124.05 

only S2 down 

; 
V-251 4 -Bend "Span Master" 
Receiver l with cabinet). 525.95 

only $2 down 

R-100 Amateur Communica- 
tions Receiver (HI -gain, with 
built-in O -Multiplier). .81114.50 

only $5 down 

Y-70111000 Ohm /Volt Pocket 
Volt -Ohm -M llllammeter 

$9.91 

There's a money -saving knight -kit 
for every need.., see them all In 

ALLIED's 1960 CATALOG 
Describes the complete 
KNIGHT -KIT line in 
detail-the leading 
Buying Guide to every- 
thing in Electronics. 
Send for your FREE 
copy today I 

FREE 

8£5:77. 6s/?>e '.7! g 
exciting to build.., satisfying to own!' 

quality electronic equipment at 

SAVINGS 

1 

V-717 Citizen's Bend, 27 me Transceiver 
179.95 

only ST down 

MS 1 

Y-771 5 -Transistor Suoerhet 
Portable Radio (less battery) 

only $2 down 525.95 

-A 

04 
1/-125 Electronic VTVM 
(11 meo. Input resistance) 

only S2 down $23.75 

/\ `' . MN1RIr. 

Y-147 Model "600" Tube 
Checker (checks over 
700 types)... ...$32,95 

only S2 down 

UP TO 50% 

see scores of 
other knight -kits 
HI-FI KITS 
Stereo Preamp - 
60-W Stereo Amplifier 
25-W Amplifier. 
18-W Amplifier 
12-W Amplifier 
Hi -Fl Tuners 
Speaker Systems 
and others 

HOBBYIST KITS 
"Space -Spanner" Radio 
"Ranger" Radios 
"Ocean Hopper" Radio 
Transistor Radios 
2 -Way intercom 
Electronic Lab Kits 
and many others 

INSTRUMENT KITS 
Lab AC VTVM 
VOM's 
5' Scopes 
Tube Checkers 
Signal Tracer 
Audio Generator 
Sweep Generator 
plus many others 

AMATEUR KITS 
400 -Watt Transmitter 
50 -Watt Transmitter 
Self -Powered VFO 
100 kc Crystal Calibrator 
Code Practice Oscillator 
Grid Dip Oscillator 

ONLY $2 DOWN 
on orders up to $50; 
$5 down on orders 

up to $200. 

ALLIED RADIO 
ALLIED 

ALLIED RADIO, Dept. 75-D 
100 N. Western Ave., Chicago 80, III. 

,ELfCTRQNIC3" 
1960 D SEND FREE 1960 

Name 

Address 

1 City 

ALLIED CATALOG 

Zone State 
-J 
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_ RESPECTED -TRADE= 

START SOON TO:a 

EARN EXTRA MONEY: 

a ,IN' SPARE TIME 

Learn at Home =::aYE r4:E to Fix 
Electrical Appliances 

To build a better future, get into a field where there's 
much important work and the security that comes from 
knowing a good trade. Servicing electrical appliances 
offers that OPPORTUNITY. Every wired home has 
many electrical appliances and millions and millions of 
new appliances are sold every year. Owners pay well to 
keep them in repair. That's making a fast-growing need 
for trained men 

job. You can train at home in your spare time for only 
$3.00 down and $6.00 a month. A small price to pay for 
increased earnings, a more secure future. Paste coupon 

below on .a postal or mail in envelope for free book and 
sample lesson. Address Notional Radio Institute, Dept. 
KDO, Washington 16, D. C. 

MAILING THIS 

Add To Your Income Starting Soon COUPON MAY START I / Need For Service Technicians Increasing You TO SUCCESS 

Make extra money in your spare time. Start soon to LESSON AND BOOK 
fix electric toasters fans, clocks vacuum cleaners and 
other electric appliances for pp your neighbors and 
friends Work in your basement garage or spare room. Ey 

Mrsi 

It's easy to increase your earning power-to pay for 
your training many times over-to have extra money 
to buy things you need. NATIONAL RADIO INSTITUTE. Dept. KDO, wnshinyton16, D. C. 

Please send me Electric .Appliance Training lesson and book I 

Learn and Earn with Multi -Use I free. (No salesman will call.) 

Tester Built with Parts We Send I Name Age 

This course includes the parts to build a portable, sturdy I Address 
Appliance Tester that helps you locate electrical defects 
quickly and easily. You use it to learn and do actual I City Zone. .State 
electrical appliance repair jobs. If you want better pay 
learn this good trade. No need to give up your present l ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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A Message From the Editor 
OUR 

special 16 -page bonus sections, which we have included in 
ELECTRONICS ILLUSTRATED since January, have really 

hit the jackpot. Our circulation has reached new highs, and the 
letters from you relative to these sections have been pouring in. 
We are always hopeful that the articles in El will impel you to 
action-make you run out and buy the parts to build the projects 
we describe. However, your response to the electronic computer 
featured in our January issue just floored us. We now have other 
types of computers on the drawing boards for future publication. 
Some of the projects we are planning for our special 16 -page sec- 
tion may be even more popular-we find we can for the first time 
present big do-it-yourself projects, the kind most magazines can't 
go in for because of space limitations. Whatever your special 
interest, there will be a 16 -page special for you in El in 1960. 

In this issue, starting on page 29, is a report on EI's exclusive 
test of stereo tone arms and cartridges. This is not an attempt to 
compare and rate every single tone arm and cartridge on the mar- 
ket; there are just too many listener preference factors involved 
to make such a rating of practical value. On the other hand, we 
feel that most cartridges and tone arms can be broken down into 

some few basic types, and type 
mu, preference may serve as a useful 

guide to help you buy the best -r for you. There was a great deal 
of laboratory work involved in 
arriving at the conclusions 
frankly stated in this article. I 
strongly recommend it to you. 

ELECTRONICS ILLUS- 

uai 

°gYS II' o .--z 

ti 

-- 

Each of these boxes housed a tone arm for our stereo tests 

TRATED magazine has never 
attempted to he an impersonal 
journal. We have intentionally 
tried to give our magazine a 
personality-it's friendly, infor- 
mal and not afraid to dig up the 
facts you need to build our proj- 

4"_ ects and use electronics practi- 
cally. Much of the personality AOof the magazine is a reflection of 

' the personalities of the staff 
members-no ivory tower, arm- 
chair warmers here! All this to 
tell you that Len Buckwalter, 
who was our first technical edi- 
tor, and influential in helping 

us chart our course, has left -us to rejoin the electronics manufac- 
turing industry. Our new technical editor is Larry Klein, who 
may be familiar to you from articles under his byline which have 
appeared in other magazines. Larry is an avid do-it-yourselfer 
and has done important design work in many electronics areas - 
hi-fi, test equipment, home projects. He knows the problems- 
he'll be on your side. 

Next month we have two very exciting features for you. One 
will be our special 16 -page basic introduction to electronics. This 

4 Electronics Illustrated 



These men are getting practical training in... 

EL C ELECTRONICS 

r 1 
v 

A.C. and D.C. Motors 
Generators 

Switchboards 
Controllers 

Modern Appliances 
Automatic Electronic 

Control Units 
(Shown at left-Instructor explaining 
operation end testing of a large Motor 
Generator in our A.C. Department.) 

TE.LEvISIQN . ELECTRONICS 

Television Receivers 
Black 8 White and Color 
AM -FM and Auto Radios 

Transistors-Printed 
Circuits-Test Equipment 

(Right - Instructor helping student. 
check the wiring and trace circuits Q,' 

tetevfaion receivers.) 

- 

Train in the NEW SHOP -LABS of COYNE 
Largest, Oldest, Best Equipped School of its Kind In the U.S. 

Prepare for your future now in today's top opportunity field. Don't 
be satisfied with a "No Future" job. Train the Coyne way for a better 
job in a field that offers a world of opportunities in the yearn ahead. 

You train in Chicago-the Electrical and Electronic 
Center of the World-on real equipment Profes- 
sional and experienced instructors show you how, 
then you do practical joint yourself. No previous (i 

. 

r: 
experience or advanced education is nnwde lirW6 
FINANCE PLAN: Enroll now, pay most of tuition 
after graduation. Part-time employment help for 
students. s r jaco 

Mail coupon or writs to address below for free book-"Guide to 
Careers". Whether you prefer Electricity, Television -Radio or Com- 
bined Electronics Training, which includes both fields, this book de- 
scribes all training and gives facts to Vats and Non -Vete_ 

IL W. Cook, Ir., Pro . - Founded l$55 
ELECTRICAL SCHOOL 

CHARTERED AS AM EDUCATIONAL INSTITJTFON NOT FOR PROFIT 
1501 W. CONGRESS PARAWAY. CNICAZO 7 Dept. to.aC 

ELECTRICITY * RADIO * TELEVISION * REÍR CERATION * ELECTRONICS 

Moil Coupon or Write 
for FREE Book 

Book comas by mall. No obliga- 
tion and no salesman will tall. r 

COYNE ELECTRICAL SCHOOL 
Dept. 40-8C. New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, Illinolt 
Send BIG FREE book and details of all the troining 
you offer. However, I am especially interested in: 

C Electricity Television Both Fields 

Name 

Address 

CRy State 

(I understand no Salesman will call) 

Mail coupon below In 
an Envelope or paste 
on a Postal Card of 

write Address tiven 
and Free book. 
'Guide to C ' 

with information will 
be sent to you by 
return mail. 
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SHORT CUT TO 
TELEVISION REPAIRS 

No. 1 No. 2 Fix TV sets 
twice as fast! 

Eliminate 
unnecessary 

testing! 
Just turn the dial of the 

packet -size Ghirardi & Mid- 
dleton I'IX-O-FIX Televi- 
sion Trouble Finder Guide! 

Pix-O-Fix TV Trouble When the picture in the. 
Finder Guides PI X -0 -FIX "window" 

Only $2 for the two. matches the screen image on 
the TV receiver you're re- 

pairing, presto! . . . you've got your clue! 
PIX-O-FIX then shows the likely Cassel of the trouble. 

Next, it indicates the receiver section in which the trouble 
has probably happened. Then it gives you step.bystep repair 
instructions. 

PIX-O-FIX is not a toy. It is a truly professional guide 
that can save you loads of time, help you do better work. 
Two different PIX-O-FIX units, No. 1 and No. 2 cover 48 
different TV troubles-just about everything you're likely 
to be called upon to fix. 

No. 1 identifies 24 common troubles and gives 192 causes 
and 253 remedies for them. No. 2 covers 24 more difficult 
troubles. Together, they are a comprehensive guide to quick 
picture analysis servicing of any TV set. Only $2. Use 
coupon. 

FIX OLD RADIOS 
IN A JIFFY! 
Don't throw old radios 
away! Let this giant man- 
ual show you how to fix 
them fast-and right! 

Just look up the how -to -do -it data on 
that old radio you want to fix! 

Four times out of 5, this giant, 3'/a 
pound, 744 -page Ghirardi RA1)10 
TROUBLESHOOTER'S HAND- 

BOOK gives exactly the information you need to fix it in a 
jiffy. Tells what is likely to be causing the trouble ... shows 
how to fix it. No useless testing. No wasted time. Handbook 
covers practically every radio receiver model made by 202 
manufacturers between 1925 and 1942. Using it, even 
beginners can easily fix old sets which might otherwise he 
thrown away because service information is lacking. With a 
few simple repairs, most of these old sets can he made to 
operate perfectly for years to come. 

Included are common trouble symptoms and their remedies 
for over 4,800 models of old home, auto radios and record 
changers: Airline, Apex, Arvin. Atwater Kent, Belmont, 
Bosch, Brunswick, Clarion, Crosley, Emerson, Fada, G -E, 
Kolster, Majestic, Motorola, Philco, Pilot, RCA, Silvertone, 
Sparton, Stromberg and dozens more. Includes hundreds of 
pages of invaluable tube and component data, service short 
cuts, etc. 

PRACTICE 10 DAYS FREE! 

1 

¡- Orpt. PR -40, RINEHART & CO.. Inc., 
232 Madison Ave., New To. 16, N.T. 
Send boo.. checked below for FREE. EXAMINATION. In 10 dare, 
I will either send 

Gulden 

' 
ice shown (ph. M ..Wg el or return books 

pontVaidand 
owe nothing. S! Send cash with order we 

Pay Wastage. 10 -day returnprivilege with money refunded.) 

Oe TV Trouble 0 RADIO TROUBLESHOOTER'S 
Finder Non. I and NANOaoOK (56 
2 152 for the two.) 

5) 

I Name 

Addre.. 

City, Zane. Slate 
Ouglde U.S.A.-Caen with order only. Monty -hank guarantee. 
PIz-O-FIr$2.50; Radio Trouhleakooter='.. Handbook, $7.4.5. 

Larry Klein, new El Tech. Editor at workbench 

is, in effect, a condensation of the very 
popular "ABC's of Electronics" course 
which we published in our first issues. 
We've had many requests to reprint this 
series now that many of our early issues 
are no longer available. This review will 
be helpful to novices as well as elec- 
tronic oldtimers. 

The second big item in our May issue 
will he a report on the so-called hi-fi 
consoles made in this country and 
abroad, and which are sold in radio and 
television stores throughout the coun- 
try. Are they really hi-fi? Are they 
worth the money? You'll get our frank 
answer in pictures and prose. 

Next month we will also bring you 
the continuation of the Citizens Band 
Build -It project, Milt Kiver's analysis 
of quick check and auxiliary tube test- 
ers, an inexpensive dynamic microphone 
with a built-in transistor preamp, other 
build it projects, and our regular, popu- 
lar features, the Electronic Brain and 
Hi -Fi Clinic. 

See you then! 

P.S. Talk about excitement, we here 
at El can barely contain ourselves. We 
are now preparing a unique free gift for 
every El reader, to be included in our 
June issue. We won't tell you what it is 
now, but believe me it will be more than 
one dollar's worth! C.T. 
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DeVry Tech's 
I` -program also 

includes training 
in Color Television 

In Spare Time at Home-Prepare for a Better Job-or 
Yoit r Own Business in One of the Many Branches of 

You build and 
keep this valuable 
Vacuum Tube 

VOLTMETER ' 

is 

You build and keep this 5 - 

inch COLOR OSCILLOSCOPE 
-almost a "must" for TV. 
servicing. 

7. 
tfcsr. 

!~ y HOME MOVIES... 
, make important points crystal 

clear. Speeds your learning Ifs 

almost like having an instr.tctor 
at your side! 

MILITARY SERVICII 
If you ore subject to military 

service, the information we 
have should prove very 
helpful. Moil coupon to 

day. 

:.... .- ¡y 

RADIO TELEVISION - RADAR 
If you are seeking a better job or a business of your own, 
the appealing field of Television -Radio -Electronics offers 
REAL PROMISE! 

la this fast-growing field, trained Electronic technicians find 
many good -paying, interesting jobs in manufacturing, in- 
stalling, operating, servicing. Equally important is the fact 
that these ore GOOD JOBS-offering the kind of a future 
that an untrained man often dreams about. 

Belli wed keep this BIG 
Derry Eegi 1 TV set- ;I 
easily curetted to U.N.F. 
(Derry ewers soother hoe I`;. 

trailing. bet writhed 
the TV set.) 

cfGUf DE 

to Profitable Job Opportunities 
TV -Radio Broadcast Technician': , 

Color Televisioh Specialist ' ' 

Radar Operator Laboratory Technician 
Airline Radio Man Computer Specialist 

Quality Control Manager 
Your Own Sales & Service Shop 

. . . PLUS MANY OTHERS 

YOU GET 
EMPLOYMENT SERVICE THE SAME 

that has helped thousands of our graduates 
toward fine careers in Electronics. 

Send for FREE BOOKLET TODAY! 
Accredited Member of National Home Study Council 

"One cl North America's 
Funned Electronics 

Training Centers" t'i -. 
'21/ 

.f u 
f_. . 

w:. 
'^ . , C 

o:/ E4i 1V/1 7. 
." `G.TIST I TÚ T E 

- CHICAGO 41, ILLINOIS 

No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field is your spare time 
at home, or in our modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 

EARN WHILE YOU LEARN 

Aker you get part of DeVry Tech'.c 
training with equipment at home, 
you may then in your spare time, 
begin to earn real money servic- 
ing Radio and Television sets. 

i 

You work aver `. 

rla =-:j ` =a 300 
Learn -By -Doing 

l xw projects 

- 
rr ,u: 

S. y i - Q .. - 
ar'. i " te- 

p,ill _C 
Build ove 300 practicarpro1e is from many s ipments o - 

Radio.Electronic parts. You build and- operate TV -Radio 
circuits ... wireless microphone ... and many other major 

' projects-all designed to provide outstanding practical. 
' esserience at home. 

:ACT NOW! Get information -packed. publica- 
r el tón FREE! Mail coupon today. i 

1 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Are., Chicago el. III., Dept. o,:. -a 
Please give me your FREE booklet, "Electronics in Space Travel," 
and tell me how I may prepare to enter one or more branches 
of Electronics. 

. D. ' ¡to,* .afalli _-.' 

Nome 

5trwr 

Alce 

AN 

City Zone_ Store 
Comedian residents add,... DeVry Ted el Coned*, ltd. 

2041 626 Roselewn Ave., Toronto 17. Onterit. 
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A missile is zooming 
back to earth. Sud- 
denly ... radio black- 
out. Important infor- 
motion lost. To rem- 
edy this situation. 
Avco has developed a 
capsule which would 
be released by the 
missile during Ifs 
downward plunge. An 
actual test (above) 
involves dropping the 
capsule from a plane 
and the capsule par- 
achuting to the ocean. 
A search plane picks 
up its signal and 
guides a pickup boat 
to fhe location. Photo 
right, delicate tape 
recording mechanism. 

8 

37í 

0 

-i 

With transmitter signal- 
ling and dye marker 
spreading, capsule floats 
serenely awaiting boat. 

C 
. 
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NOW WOULD YOU LIKE TO BREAN INTO 

ENGINEERING STARTING NEXT MONTH? 
Your start in Engineering could mean higher 
pay, more interesting work, a real chance for 
advancement. Here's how to do it-fast! 

A career in Engineering may be closer than 
you think, whatever your age or education or 
present job. 

You know about the tremendous demand for 
engineers and technicians. But do you know 
how easy it is to get the training that will 
qualify you for this vital work, and how' 
quickly you can advance? 

First Step Wins Job Consideration 
The moment you enroll for a course in 

Engineering you're in a position to change 
your job. I.C.S. Engineering Courses, for ex- 
ample, start you off with Basic Mathematics 
and Drafting. Most employers are quick to 
accept men who start technical training. 
Your Advancement Is Rapid 

Your interest, your determination, your will- 
ingness to spend free hours improving your - 

For Real Job Security-Get an I. C. S. Diploma! 

INTERNATIONAL 

self all work in your favor. But your mastery 
of engineering subjects is what wins you the 
biggest boosts. 

The I. C. S. method makes it possible for 
you to learn while you earn, to qualify your- 
self for upgrading step by step-from Drafts- 
man to Detail Designer to Engineering 
Technician to full-fledged Engineer. It's a 
plan fitted to your needs, with personalized 
instruction and guidance, and, if you like, 
regular progress reports to your employer. 
Mail Coupon for Free Books 

If you are seriously interested in a fresh 
start in an opportunity -packed field, then mark 
and mail the coupon today. We'll send you 
three free books-(1) the 36 -page career guide 
"How to Succeed," (2) Opportunity outlooks 
in your field of interest, (3) sample lesson 
(Math) demonstrating I. C. S. method. 

Aw ddad Member, 
1. C. S., Scranton 15, Penna. NaWnal Haim Study Caoncil 

CORRESPONDENCE 
1 

SCHOOLS - 

BOX 14574C, SCRANTON 9, PENNA. 
Without cost or obligation, send 

ARCHITECTURE 
and BUILDING 
CONSTRUCTION 

O Air Conditioning 
Architecture 

Q Arch. Drawing and 
Designing 
Building Contractor 

O Building Estimates 
O Carpenter Builder 

Carpentry and Millwork 
O Carpenter Foreman 

Heeling 
Painting Contractor 
Plumbing 

O Reading Arch. Blueprints 

City Tau Stet* 

Occupation 

Salesmanship 
Salesmanship and 

ART Management 
Commercial Art Traffic Management 
Magazine Illus. 

Q Show Card and 
Sign Lettering 
Sketching and Pointing 
AUTOMOTIVE 

Automobile 
O Auto Body Rebuilding 

and Refinishing 
O Auto Engine Tunap 
O Auto Technician 

CHEMICAL 
AnalyticalChemistry ELECTRICAL 
Chemical 

tr.ening 
O Electrical Engineeri ng 

Chem,. 
Elec. Engr. Technician 

Elements of Nuclear Enegy 
OElea. light and Power 
Q Practical Electrician 

Gen 1 Ch ist 

(Partial list of 25S courses) 
me "HOW to SUCCEED' and the opportunity booklet about the Bald BEFORE which I have marked X (phis sample lesson): 

AVIATION CIVIL O Good English Industrial Electronics 
Aern-Engineering Twdhnolegy ENGINEERING High School Mathematks O Practical Radio -TV En(r'g 
Aircraft L Engine Mechanic O Civil Engineering O High School Science Practical Telephony 
BUSINESS Construction Engineering Short Story Writing Radio -TV Servicing 

O Accounting Highway Engineering LEADERSHIP 
Advertising O Professional Engineer (Chip O Industrial Foremanship 

O Business Administration Reading Strut. Blueprints O Industrial Supervision 
Business Management u Sanitary Engineer Q Personnel -Labor Relations 

O Supervision 

MECHANICAL 
and SHOP 

O Diesel Engines 
O Gas-Elec. Welding 
O Industrial Engineormg 

Industrial Instrumentation 
O Industrial Metallurgy 

Industrial Safety 
Machine Shop Practice 
Mechanical Engineering 
Professional Engineer (Mach) 
Quality Centred 

Q Reading Shop Blueprints 

Q era em ry Refrigeration and 

O Natural Gas Prod. and Trans_ Prachcel an Linem Air Conditioning 

Petroleum Prod. and Engr OO Adossionel Engineer (Elac) O Tool Design O Tool Making 

Q Professional Engineer (Chem) HIGH SCHOOL RADIO TELEVISION 
Palp and Paper Making ElHigh School Diploma O General Electronka Tech. 

Cost Accounting Q Structural Engineering 
O Creative Salesmanship Surveying and Mapping 
Q Managing a Small Business DRAFTING Q Professional Secretary Aircraft Drafting 

Public Accounting Architectural Drafting 
Purchasing Agent Welting A Madame Design 

Eectrical Drafting 
Mechanical Drafting 
Sheet Metal Drafting 
Structural Drafting 

RAILROAD 
Car Inspector and Air Brake 

O Diesel Electrician 
O Diesel Engr. and Fireman 
O Diesel locomotive 

STEAM and 
DIESEL POWER 
Combustion Engineering 
Power Plant Engineer 
Stationary Diesel Engr. 

O Stationary Fireman 

TEXTILE 
Carding and Spinning 

O Cotton Manufacture 
Colton Warping and Weaving 
Loorn Ruing Technician 
Textile Designing 

O Textile Finishing L Dyeing 
Throwing 

O Warping and Waring 
Q Worsted Manufacturing 

Name Aga !Lome Address 

Working Hoop A M to P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal, 
Canada.... Special ow monthly tuition rata to members of the U. S. Armed Forces. 
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prepare for your career in 

ELECTRONICS 
ELECTRICAL 
ENGINEERING 
RADIO -TV 
COMPUTERS IAA 

and other fields of 
ELECTRICAL ENGINEERING I 
At MSOE, you can equip 
yourself for a career in many 
exciting, growing fields: 
MISSILES RADAR AVIONICS 
AUTOMATION RESEARCH 
DEVELOPMENT ELECTRICAL 
POWER ROCKETRY 

When you graduate from 
the Milwaukee School of 
Engineering, you are pre- 
pared for a dynamic career 
as an Electrical Engineer 
or Engineering Technician. 
Under a faculty of specialists, 
you gain a sound technical 
education in modern, com- 
pletely equipped laboratories 
and'classrooms. As a result, 
MSOE graduates are in 
great demand and highly 
accepted by industries 
nationally. 

At MSOE, you will 
meet men from all walks 
of life and all parts of the 
country - some fresh out 
of high school or prep school, 
others in their twenties - 
veterans and non -veterans. 

You can start school in any one of four quarters and begin specializing immedi- ately. Engineering technicians graduate in 
2 years with an Associate in Applied Science degree. For a Bachelor of Science degree in Engineering, you attend 4 years. A 
3 -month preparatory course also is available. 

FREE CAREER BOOKLET, 
If you're interested in any phase of elec- 
tronics, radio or television, be sure to 
look into the programs of study offered 
by the Milwaukee School of Engineer- 
ing. Just mail the ooupon. 

t 

MILWAUKEE SCHOOL. 
OF ENGINEERING 
Dept. EI-460, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin 

Please send FREE Career Booklet. I'm interested in 
Electronics Electrical Power Television 

101 Mechanical Engineering Radio Computers 
Electrical Engineering Industrial Electronics 

PLEASE PRINT 

Name.........--_....-.....- - ................r ... _ ...._. Age - 
Address_..._._........._..-_............_._.-....._ .............._._.._-.._........... 

City 
I'm eligible for veterans education benefits 

MS -12S 

...News 
Bendix-Pacific has developed a new, 

anti-skid braking system to help avoid 
runway accidents. High-speed aircraft 
land so rapidly that they sometimes 
swerve, rupture tires, etc., under 
abrupt braking. This new system uti- 
lizes skid detectors on the plane wheels. 
As the plane lands, the pilot presses his 
foot pedal and lets the detectors decide 
how rapidly the airplane should be 
stopped. This allows the system to select 
the correct braking pressure for the 
pilot according to the condition of the 
runway. Of course, a manual control 
which eliminates the system and allows 
the pilot to have full control of the air- 
plane in emergencies is provided in the 
cockpit. 

A new electronic plant protection sys- 
tem linked to an automatic nerve center 
has been introduced by Minneapolis - 
Honeywell; It can perform all the polic- 
ing duties now handled by a staff of 
guards. The system includes noise and 
motion detectors, an electronic fence, 
TV cameras, magnetic switches that un- 
lock gates from the control center, fire 
detectors and alarm switches. When any 
type of security violation occurs, the 
guard at the main control panel re- 
ceives an audible signal (by horn, bell, 
buzzer) and a visual alarm (by lighted 
switches) . To identify the particular 
trouble area, the guard looks to a panel 
which contains lights that indicate the 
particular area in which the emergency 
exists. 
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NO,Wee 

eaR afford! 

BETTER...MORE COMPLETE... LOWER COST. 
WITH NATIONAL SCHOOLS SHOP -METHO 

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 
Tel 

D 

- - 

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

.,r`' 

NET 
LEVISIOR 

RADIO -ELECTRONICS 
cAAtr. 

Áraitinxra 
1 

s\_ 

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,Mattufacturing, 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 CY 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. Well 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! 

RESIDENT TRAINING AT LOS ANGELES 

II you with 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 
Radia,TV Studios. Here you work with latest 
Electronic equipment - professionally installed 
° . finest. most comolete facilities offered by 
any'sch,ol. E :pert. frienale instructors. Personal 

LESSCNS 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 failure for you! Send for your 
FREE BOOK "Your Future in 
Television -Radio -Electronics" and 
FREE Sample Lesson. Do it TODAS 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

GET THE BENEFITS OF OUR OVER 

SO YEARS EXPERIENCE 

Approved for 
GI Training 

°; - These- 
wiii 

FREE- books 
- 

sho You .1°w! 
You get all informatión 

by mail'. You make 
your own decision. , . 

° ° home! NO SALESMAN 
'WILL CALL 

YOU GET... 
19 Big Kits-YOURS TO KEEP! 
Friendly.Instruction and Guidance 
Job Placement Sehice 
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. Autcmatlon and Computers 
7. Radar & Micro -Waves 
8. Broadcasting and 

Con' munications 

NATIONAL SCHOOLS.1,0 
!. r WONID-WIDE IAAINING SINCE 1906; 

MAY. NOW TO 
I NATIONAL TECHNICAL SCHOOLS, Dept. RAY -70 

C - 4000 S FIGUEROA ST LOS ANGELES 37. CALIF. , 
11 

Rush free TV -Radio "Opportunity' Book and sample I 
lesson. No salesman will call. 

NAME %GE 
I 

ADDRESS 

altentibn. Graduate Employment Serwce. Help CITY ZONE STATE 
In fin" home near "h"- . and part time NATIONAL SCHOOLS ID c..r. II iaere,toe onto i, reue,r t<°rrl na,.:ue ., tog anime job while IOU learn. Check bd: in coupon for 
full inlormatit - ° 

Los Angeles 37, Calif. 
IYnta. 5. c,., ear of p an. rr 
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YOU 

111Q SAVE MORE! 

rte! YOU 

- SERVICE BEVER 

U with ... 

EMC 
TEST 

EQUIPMENT 
PRECISION MADE to assure highest quality... 
LOWEST POSSIBLE PRICES with the most 
advanced engineering techniques guaranteed. 

Model 206-Mutual 
Conductance Tube Tester t SjT., 
Checks mutual conductance on a o 
calibrated mlcrohmo and "reject- . / - 

good" scale. Checks tube for gas tt , 

content. Complete switching flevi- 1 1 ' "' 
bility. Tests tubes for noise. Model 
206P, with hand rubbed oak carry- 
ing 

_ l 
case, $83.50. Model 206C, slop- If - 

ing counter case, $79.50. Model 
CIA, cathode ray tube adaptor, 
$6.50. 

Model 104-Volometer 
Features a 41/2", 50 microampere meter, 
with 3 AC current ranges and 3 resistance 
ranges to 20 megohms. Specifications .. . 

DC Voltage: 5 ranges (20,000 ohms per 
volt): 0 to 6.60.300.600-3000 volts. AC 
Voltage: 5 ranges (1.000 ohms per volt): 

: 0 to 6-60.300.600.3000 volts. DC Current - 
3 Ranges: 0 to 6-60-600 ma. AC Current- 

] 3 ranges: 0 to 30-300 ma: 0 to 3 amps. 
3 Resistance Ranges: 0 to 20K, 0 to 200K, 
0 to 20 megs. 5DB Ranges: -4 to +67 DB. 

Model 104, with carrying strap: Wt. 2 lbs. 5 oz. Size: 51/4" 
x 6Wa" x 27/e", $26.95; Kit, $19.95. Model HVT, 30,000 volt 
probe for $7.95. 

Model 204-Tube-Battery- % y 
Ohm Capacity Tester 
Emission tube tester. Corn- .- 
pietely flexible switching ar- 
rangement. Checks batteries 
under rated load on "reject - 
good" scale. Checks condenser 
leakage to 1 meg. Checks re- 
sistance up to 4 mees. Checks 
capacity from .01 to 1 mfd. 
Model 204P, illustrated, $55.90. 
Model CRA, Cathode ray tube 
adaptor, $4.50. 

1 

- r%e 
Yes, tell me more, send me FREE-a detailed 
catalog of the complete EMC line. EL -4 

NAME 

ADDRESS 

CITY STATE 

EMCElectronic Measurements Corp. 
625 B'way, New York 12, N. Y. 

Ex. Dept. 370 B'way St., New York 13, N. Y. 

...News 

The Glaser -Steers Corporation has 
marketed a new stereo 4 -speed record 
changer that incorporates many of 
the features they introduced with the 
GS -77. The GS -400 is priced at $47.50 
including the Glaser -Steers all alumi- 
num arm without cartridge. Complete 
specifications available from manufac- 
turer at 155 Oraton Street, Newark, 
New Jersey. 

-o- 
Television's exploring eye has found 

a new world to investigate ... that of 
submarine life. As reported by Com- 
mercial Fisheries Abstracts, TV is a 
versatile tool for fishermen. UTV (Un- 
derwater Television) may be used to 
observe underwater habits of lobsters, 
etc., and the size of the fisherman's catch 
may be determined at any time. Cost of 
the rig is about $3,500. 

-o -- 
A unique customer guarantee has 

been made by the manufacturers of 
the new Triton magnetic recording tape. 
They will replace any reel of their 
tape found "deficient in performance or 
characteristics for any reason whatso- 
ever, or in any way not as represented" 
with a reel of any American -made brand 
of the same type. The Triton tape, al- 
though slightly higher in price than 
competing brands, is enclosed in a her- 
metically sealed polyethylene bag. The 
tape is available in acetate and Du Pont 
Mylar in a wide range of sizes and types. 
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with the New Deluxe 
PROGRESSIVE RADIO "EDU-KIT" ® 

A Practical Home Radio Course 
Now Includes * 12 RECEIVERS * TRANSMITTER * SIGNAL TRACER * SIGNAL INJECTOR * CODE OSCILLATOR 

BUILD 16 RADIO 
CIRCUITS AT HOME only 

$12, 
* No Knowledge el Radio Necessary 
* Ns Additional Part: or Tools Needed 

* EXCELLENT BACKGROUND FOR TY 
* School Inquiries Invited 
* Said in 79 Countries 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

Th "EduKlt" offers you an outstanding PRACTICAL HOME RADIO COURSE at rock bottom price. Our Kit is designed to train Radio B. Electronics Technician., making Use of the most modern methods of home training You will learn radio theory, construction practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY dETAIL. You will learn how to build radios, u ing regular schematics: how to wire and lder in prolNional manner, how to service radio.. You will work with the standard type of punched metal ch.N, as well a. the latest development of Printed Circuit chassis. You will learn the bait principles 01 radio. You will construct, study and work with RF and AF amplifiersand oscillators, detectors, rectifiers, test equipment. You will learn and practice cod., usingy the Progressive Code Oscillator. You will learn and practice troubleshooting using the lrogresuve Signal Tracer, Progressive Signal Injector, Progre. sic. Dynamic Radio L Electronics Tester and the accompanying instructional material. You will receive training for the Novice Technician and General Clauses of F.C.C. Radio Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You will receive an excellent background for Television, HiFI and Electronics. 
/absolutely no previous knowledge of radio or science I. required. The ,Edu-Kit" is the product of many years of teaching and engineering experience. The "Edu-KIt" will pro- vide and Radio, worth many times the complete vide you with a basic education in Electroni price ol 522.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background in radio or scince. Whether you inter. sted in Radio 6 Electronics because you want n I inp hobby, a well ~mg' business rob with you will find I the EduKit' orthwhil investment. Many thousands of individuals of all 

ages and background. flavo 00 tly ud the "EduKmore it" in than 70 coun- tries of the world. The Edu-Nit has been 
Ile designed, Nee by step, to that 

you cannot make mistake. The "Edu- nit" allows you to teach yourself at your own rate No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The P ice Radio 'Edu-Kit" is the foremost educational radio kit in the world, and is uni fly accepted as the standard in the field of electronics training. The "Edu- K it" an aebemall modemedlonal principle of "Learn by Doing." Therefore you construct. study theory, practice trouble-shooting-all n Closely integrated pro- gram designed to provide an .N,ly-learned, thorough and interesting background in radio. You begin by examining the varleus radio parts of tie "Edu-Kit." You then learn the function, theory and wiring of lb..Q arts. Then you build a simple radio. With this first set 

and trembleu -shooting i Then° youo build 
P 

more dcast adeancedl radio,earn learnh one advanced 
ractice 

ttheory and techniques. Gradually, in a progressive ma and at your own rate, youwill find yourself constructing more advanced multi -tube 
manner, 

circuits., end doing work like a professional Radio Technician. Included in the "EduKit" course are lateen Receiver. Transmitter, Code Oscillator Signal Tracer, and Signal Injector circuits. These are , not unprofessional breadboard'I experiments, but genuine radio circuits, constructed onstructed by means of professional wiring 
nit "Printed soldering 

s. 

on metal chassis, plus the new method of f radio construction known as Circuitry." These ciriuita operate on your regular AC or DC house current. 

THE "EDU-ItIT" IS COMPLETE. 
You will receive all part. and inetructions necessary to build IS different raeio end electronics circuits each guaranteed to operate. Our ails contain tube., tube ...eta. variable. electrolytic, mica, r ml se and paper dielectric cendenrs, esistors, tie strips, coils, hardwere, tubing. Punchedmetal chats., Instruction Manual., hook-up wire, solder,etc. In addition, you receive Printed Circuit materials, including Printed Circuit chassis, special tube socket., hardware and instructions. You also receive useful set of tools, a professional electric soldering Iron, and sell -powered Dynamic Radio E. Electronics T . The "Edu-Kit" also includes Code instructions and the Progressive Code Ou illator, in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You ill also receive lessons for servicing ith the Prop e i ve Signal Tracer and the crogre sive Signal Injector, High Fidelity Guide and a Quid Rook. You receive Membership In Radio -TV Club, Free Consultation Service, Certificate of Merit and DIeount Privileges. You receive all parts, tools, instructions, etc. Everything is Yours to keep. 

PRINTED CIRCUITRY 
At no increase in price, the Edu-Kit" 

now includes Printed Circuitry. You 
build a Printed Circuit Signal Injector. 
a unique servicing instrument that can 
detect many Radio and TV troubles. 
This 

r 
evolutionary new technique of 

radio construction is now becoming 
popular in commercial radio and TV sets. 

A Printed Circuit is a special insu- 
lated chassis on which has been de- 
posited a conducting material which 
takes the place of wiring. The various 
parts are merely plugged in and soldered 
to terminals. 

Printed Circuitry is the basis of mod- 
ern Automation Electronics. A knowl- 
edge of this subject is a necessity today 
for anyone interested in Electronics. 

Req. U.S. 
Pat. Off. 

Al , 

FREE EXTRAS 
SET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS -CUTTERS ALIGNMENT TOOL WRENCH SET 
VALUABLE 315COUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
H IGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will I -are trouble -shooting and ka servicing in progressive manner. You will practice repairs on the sets that 

you construct. You will learn symptoms 
and c of troubles in home, portable 
and car' 

causes 
radio,You will learn how to 

use the professional Sinal Tracer, the 
unique Signal Injector and the Dynamic amic 
Radio 6 Electronics Tester. While you are learning in this practical way, ye. 
swill be able to do many repair lob for IC friends and neighbors, a harp 

nich will ear exceed the price of 
the "Edu-Kit." Our Consultation Service will help with any technical problem z you 

O J. Stonn.is, of 2S Poplar Pi., Water- 
bury, Conn., Tritest 'I have repair.' 
several is for my friends, and de money.The 'Edu-Kit" paid for itself,I 
was reedy to spend 3240 for a Course, 
but I found your ad and sent for your Kit." 

FROM OUR MAIL BAG 
Ben Valerio, P. 0. Boo 

1, M. am' Here nap uK.t Utah: "The Ed 
ending you the questions and also the answersa ter them. I halve been in 

Radio Inc the last seven yeas, but like to work with Radio Kits and like to 
build Radio Testing Equipment. I en joyed every m nut. I worked with the different kits: the Signal Tracer orks fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Bert L. Snuff. 1534 Monroe Ave., Huntington, W. Va.: "Thought I would 
drop you a few line. to say that I ee 
ceiced my Edu-Sit, and was really amazed 
that such a bargain can be had at such 
plow price. I have already started 
airing radiosand phonographs. My friends were really Surprised to saeme get into the swing of it so quickly. The Troubleshootidg' ster that come. with 

the Kit isrally swell, and find the trouble, i1 there is any to Pe found." r UNCONDITIONAL MONEY -BACK GUARANTEE- 

ORDER DIRECT FROM AD-RECEIVE.FREE BONUS 
RESISTOR_AND CONDENSER KITS WORTH $7 

Reed "Edu-KIC' Postpaid. I enclose toil payment of 522.95. 
I Send "Edu-KIC' C.O.D. I r111 pay $22.95 plus postegg. 

O Rush me FREE descriptive literature concerning "Edu-Kit." 

Name 

Address 

I 

I PROGRESSIVE "EDU-KITS" INC. I 

I 

1186 Broadway, Dept. 522AE, Hewlett, N. Y. 
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MORE 
PICTURE 
POWER 

new 

BLONDER -TONGUE 

B-24 
POW -R 

BOOSTER 

$24,95 
list 

it's a powerful booster 
. . or an amplified coupler! 
provides sharp, clear TV pictures on 

1, 2 or more TV sets with only 1 antenna 

'straight-thru' circuit provides up to 10 db 
gain as a powerful one -set booster 

'couple -two' circuit provides up to 5 db gain 
(per set) as an amplified two -set coupler 

'straight-thru' circuit and B -T 4 -set coupler 
provide no -loss 4 -set distribution. system 

Employs new frame -grid tube 6DJ8, new 
circuitry to achieve highest signal gain and 
"lower-than-cascode" noise factor. Pro- 
vides full broadband amplification covering 
low and high VHF channels. Features 
"NO -STRIP" 300 ohm terminals for posi- 
tive, electrical connections in seconds. Has 
"on/off" switch. 
Improve TV reception today on 1, 2 or 
more TV sets with a single antenna. 

Available at parts distributors. For details write: 
BLONDER -TONGUE LABORATORIES, INC. 
9 Ailing Street Newark 2, N. J. Dept. El -4 

In Canada: Telequlpment Mfg. Co., Ltd., London, Ont. Export: 
Morhan Export Corp., N. Y. 13, N. Y. hi-fi components UHF con- 
verters master TV systems industrial TV cameras FM -AM radios 

RBI 

... News 

, 

- _ 

.1.11i COL 

A test oscillator, designed for fast, 
easy alignment and troubleshooting of 
RF, IF and detector sections of FM 
tuners and receivers is sold as a kit 
by the Heath Company of Benton Har- 
bor, Michigan. The FMO-1 features 
switch -selection of fixed frequencies of 
90, 100 and 107 mc and a 400 -cycle tone 
signal. The 10.7 mc sweep oscillator has 
a variable sweep width from 200 kc to 
over 1 mc for IF alignment. All test fre- 
quencies (except the sweep circuit) are 
fixed. A 10 mc crystal -controlled oscil- 
lator incorporated in the FMO-1 is used 
to calibrate the instrument. Further 
specification available from the manu- 
facturer. 

-o- 
A radar school for sea captains has 

been started in London to teach them all 
the tricks and quirks of a radar screen. 
The purpose is to learn to avoid "radar - 
aided crashes," as the captains call them. 
The basis of their training is a series of 
simulated voyages across two radar 
screens. The screens show five other 
vessels on different courses in the same 
neighborhood. In a thick fog the cap- 
tains must pick their way through in 
safety. To complicate matters, a tricky 
coastline such as the Gibraltar Straits is 
also fed onto the screen. In all the weeks 
of training at Sir John Cass College, 
only one "collision" has occurred. 
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Do you WISH you 
were EMPLOYED : F.C.C. LICENSE 
in ELECTRONICS? X QUICKLY ! 

F.C.C. LICENSE-THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket 
w higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics. Employers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 

The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of authority covered by a thi.d class 
license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 
sessions. This is the highest class of radiotelephone license 
available. 

GRANTHAM TRAINING PREPARES YOU 

The Grantham course covers the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics. Ohm's and Kirchhof's 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance. Capacitance, Impedance, Reso- 
nance. Vacuum Tubes. Transistors. Basic Principles 
of Amplification, Classes of Amplifiers. Oscillators. 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans- 
mission Lines, Measuring Instruments, FCC Rules 
and Regulations. and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 

OUR GUARANTEE 
If you should fail the F. C. C. exam after finishing our 

course, we guarantee to give additional training at NO 
ADDITIONAL COST. Read details in our free booklet. 

Get 
Your First Class Commercial 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham School of Electronics specializes in F. C. C. license 
preparation. Correspondence training is conducted from Holly- 
wood, Seattle, Kansas City and 1Vashington: also, resident DAY 
and EVENING classes are held in all lour cities. Either stay, by 
correspondence or in resident classes, we train you quickly :tool well. 

This booklet 
FREE! 

This free booklet gives 
details of our training 
and explx.ins what an 
F.C.C. l_cense can do 
for your future. 

HERE'S PROOF... 
that Grantham students prepare for F.C.C. examinations in a 

minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

Robert 1. Conley, 129 w. 46th St.. New Yerk :1, N. Y. 

W. R. Smith, 1335 E. 8th St., Lent Beach, Calif. 
Howard E. Martz, 301 S. Penn. St., Fairmount, Ind. 
John W. Dempsey. Box 55, Rising Sun, Md. 

Donald N. Fo:d, Hyannis RO, Barnstable, Mass 

Richard 1. Falk. 230.3 Holman St, Bremerton, lash. 
Denson D. McNulty, 1117 N. Neusten St.. Amarillo, Toms 
lames D. Neagh, 400 S. Church St., East Trey. Wisc. 

Odie B. Perry, In.. Rt 23, lebulen, N. C. 

Mitten C. Gee, Rt. 21, Washington, N. 1. 

License Weeks 

1st 14 

tot 12 

1st 24 

1st 12 

1st 12 

1st 22 

1st 9 

1st 12 

1st 12 

1st 11 

Grantham School of Electronics 
- - -- - 

Hollywood Division 

Seattle Division 

Kansas City Division 

Washington Division 

1505 N. Western Ave. 

Nellywaed 27, Calil. 

tenon.: MO 7.77271 

408 Marion Sire 

Seattle 4, Wash 

(Phone, MA 2.72 

3123 William Read 

t Kansas City 9, Me. 

(Phone: lE 14320[ 

121 -19th Street, N. W. "- 

Washiegten 1, D. C. 

(Phone. 9T )}30ta) 

.y.y ...1A^ 
+<.. "'. _ .; =r+_,... - 

MAIL COUPON TO SCHOOL NEAREST YOU 

r 
(Mail in envelope or poste on postal cord) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1109 N. *esteem ace Mrn.n 3123 Gilthem Rd. 821.190, NW 

Nellywod a Seattle Kansas City Washington 

Gentlemen: 
Please send me your free booklet telling how I can get my com- 

merciol F.C.C. license quickly. I understand there is no obligation 
and no salesman will coll. 

Name Age 

Address 

City 
m ,.' I ainteresled in: Home Study, 

State 
Resident Classes 08-D 
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RESIDENT SCHOOL COURSES 
IN NEW YORK AND LOS ANGELES 

Industry needs Electronic Technicians! 

Let RCA 
train you in 
Advanced Electronics 
This is the college -level training you need 
to work with professional engineers on re- 
search, development, or production projects 
in such fields as: automation, guided missiles, 
radar, television, computers, and other ad- 
vanced electronic applications. 
RCA Institutes Resident Schools in New 
York City and Los Angeles offer this com- 
prehensive course that prepares you for any 
field of electronics you may choose. Other 
courses in TV and General Electronics, 
Radio and Television Servicing. 
Classes start four times each year. Applica- 
tions now being accepted. 

RCA INSTITUTES 
SCHOOLS OF TELEVISION & ELECTRONIC TECHNOLOGY 

A Service of Radio Corporation of America 

e Another Way RCA Serves Education Through Electronics 

t ------Send to the school nearest you! ------s 
RCA Institutes, Inc., Dept i1 R-40 

350 West 4th Street Pacific Electric Building, 
New York -14, N.Y. Los Angeles 14, Calif. 

Please send me your FREE catalog of Resident School 
coo 

Nome 
frL ASc Pwl5 rt 

Address 

City 7one State_ 

For Home Study Courses See Ad On Opposite Page 
..I 

... News 

A device said to improve the recep- 
tion of a TV set, especially if you live in 
fringe areas, has been put on the market 
by the TV Booster Co. Priced at $4.98 or 
$5.98 for the deluxe model, the booster 
plugs into any wall socket and connects 
to your TV antenna to improve your re- 
ception. Dept. 6, 403 Market St., New- 
ark, New Jersey. 

-o- 

Lafayette has introduced a new low- 
priced stereo amplifier, the TruTest 
Stereo/5. Rated at 5 watts, this fully - 
wired amplifier is priced at $10.45 and 
is a compact 41/2"x51/2"x41/2". Lafayette, 
165-08 Liberty Avenue, Jamaica 33, 
New York. 
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LET RCA TRAIN YOU 
IN ELECTRONICS 

RCA Institutes, one of the world's leading electronic 
technical schools, offers a Home Study Course in .. . 

ELECTRONICS FOR AUTOMATION 
... Now you have four comprehensive courses for your 
electronic training ... from basic electronic theory to the more 
advanced principles of color TV and Automation. 

Electronic Fundamentals 

Television 
Servicing 

Send for our , 

64 page Home 

Study Catalog 

FREE! 

. Color 
fit Television; 

iti = 

T-s , - , v 

Your 
carelr 

- VectTOrscs 

S 
rr 

e, 
FOR RESIDENT b RCtr 

SS. INC. 
SCHOOL COURSES o 

SEE AD ON 

OPPOSITE PAGE ñ'{ 
ANOTHER WAY RCA SERVES IOU - 
CATION THROUGH ELECTRONICS 

r 

-'I 

Electronics - 

for 
Automation 

Practical work with the Very first lesson. Pay -as -you -learn. 
You need pay for only one study group at a time. 

e' 

RCA INSTITUTES, Inc. Home Study Scheel, Dept. 1140 
A S.rvice of Rodio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 
Please rush nw your FRZE illustrated 64 -page book "Your Career in Electronics," 
describing your home training programs. No obligation. No salesman will call. 

Name Ag.. l.o» print 
Address 

City Zone State 

Veterans: Enter discharge date. 

CANADIANS- Take odvantug of th.se same RCA courses at no 
additional cost. No postage, no customs, net delay. Send coupon to: 
RCA Victor Company, Lti., 5001 Cote de liesse Rd., Montreal 9, Quebec 

Te so.e 11.e. poste cou.* an postcard. 
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Here's HOW TO GET YOUR 
START in Radio -TV -Electronics! 

BASIC 

I ELE CTh 

Now you'll really understand 

circuits-eo mponents- 
equipment! 

No matter what you want to do in 
radioT\'-electronics, this big 396 -page 
BASIC ELECTRICITY Manual 
brings you the down-to-earth training 
you absolutely must have. Racked by 
what it teaches, you'll find every detail 
of electric -electronic procedure and 
operation far clearer to you than ever 
before. Covers the entire field -front 
circuits and currents to 'phone prin- 
ciples-front tubes to transistors to 

batteries, instruments & measurements; motors; 
transformers and all the rest. Also includes 61 

10 -DAY page INTRODUCTION TO ELECTRONICS. More 

FREE than 300 pictures make subjects doubly clear. 

TRIAL! Price $6.50. 

F17/ept. !HUM:), RINEHART 6 CO., One., - - - 232 Madison Ave., New York 16, N.Y. 
Send BASIC ELECTRICITY hone training manual for 

hook kill10-day FREE Eaamtnatlon. If I like tk I kill then vend 56.50 Iplue pool ge) In full payment. Otherwtae I will return honk And owe nothing¿ (SAVE! Sena 56.50 with order and we par 
. Same 10 -day tnoneybac guarantee.) 

Nome 

Addreo. 

City. $one, stale 
Outside U.S.A. $7.00 a,.h. 10 -dos money book p,u,fer 

f Ol son 

FREE 

Fill in coupon for a FREE One Year Subscription to 
OLSON RADIO'S Fantastic Bargain Packed Catalog - Unheard of LOW, LOW, WHOLESALE PRICES 
on Brand Name Speakers, Changers, Tubes, Tools, Hi- 
Fi's, Stereo Amps, Tuners, and other Bargains. 

NAME 

ADDRESS 

CITY ZONE STATE 

If you have a friend interested in electronics send his 
name and address for a FREE subscription also. 

O.L S ON R'AlD 1'0 
CORPORATION 

406 Forge Street Akron 8, Ohio ' 

.,,News 
In the midst of all the ayes and nahs 

about the subject, the Electronic Indus- 
tries Association has asked the FCC to 
establish a National Stereophonic Radio 
Committee to determine the best stereo- 
phonic system and recommend stand- 
ards for the industry. Most firms are 
waiting for Justice Department ap- 
proval before they will participate for 
fear of being cited under anti-trust laws. 

One proposal the EIA is trying to put 
into effect is requiring packaged elec- 
tronic parts to be marked with the 
country of origin even if the importer 
repackages the parts. Requiring im- 
ported parts to be so marked even 
though they are used in a final assembly 
is another of their endeavors. 

This FM tuner, now being marketed 
by Olson, has been designed with a 
built in power supply and tape record- 
ing output jack. It incorporates an AFC 
circuit and 3.5 microvolt input for 20 
db of quieting sensitivity. The RA -338 
is available from Olson at 260 South 
Forge, Akron, Ohio at $35.95. 

-o -- 
Educational closed-circuit television 

is making its appearance in Connecticut 
with the help of CBS. Initiating the sys- 
tem in the Springdale School in Stam- 
ford, that city's Board of Education says 
"the Stamford Educational TV Work- 
shop has been established for the pur- 
pose of providing a springboard for the 
improvement and enrichment of the 
education of our children in this city." 
The complete installation is being super- 
vised by CBS Laboratories. 
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Accredited by the National 
Howe Study Coaaell 

good training 
doesn't test - . . 

It pays! 

Now To 
Get an 

to get 

Comercial 

LiCenSe 

1 

(Commercial) 

Get Your FCC License 
Quickly 

Your FCC License or Your Money Back 

Get all 3 FREE 
We Guarantee 

To Train You While You Receive 

Your FCC License 
-or Your Money Back 

The Master Course in Electronics will provide you with the mental 
tools of the electronics technician and prepare you for a First Class 
FCC License (Commercial) with a radar endorsement. When you 
successfully complete the Master Course, if you fail to pass the FCC 

examination, you will receive a full refund of all tuition payments. 

Cleveland Institute training results in job offers 
like these: 
Radio Operators 
TWA has opportunities for 
radio operators with a 2nd 
class license or better. Must 
be able to type at least 35 
wpm. Free transportation for 
self and family. Vacation and 
many other benefits. 

Electronic Technicians 
Goodyear Aircraft Corp. has 
openings for electronic tech- 
nicians, to work as assistants 
to engineers on develop- 
mental electronics projects 
such as missile systems. 
radar, antennas and analog 
computers. 

And our trainees get good jobs 
"Investment in training really pays off" I am now employed by the Western Electric Company as 
an electronic tester. My status as a student of Cleveland 
Institute was an important factor in my being employed. 
Knowledge gained through the course has proved amazingly 
helpful and affords me a feeling of complete confidence.' 

T. E. Spence, Greensboro. N. C. 

Cleveland Institute of Electronics 
4900 Euclid Ave. Desk El -19 Cleveland 3, Ohio 

Opportunities ; 

In Eleetronlce 

for You In 
re 

' 
'ELECTRONICS 

icense - 

Cleveland Institute of Electronics` 

Now To He tJccEssa11y 

Desk E1-19, 4900 Euclid Ave., Cleveland 3, Ohio 

/Please send Free Booklets prepared to help me 
get ahead in Electronics. I have had training or 
experience in Electronics as indicated below: 

Military Broadcasting 
Radio -TV Servicing ] Home Experimenting 
Manufacturing ,] Telephone Company 
Amateur Radio Other 

In what kind of work 
are you now engaged? 

In what branch of 
Electronics are you 
interested o 

Name Age 

Addreaa 

City Zorn-State 
E1-19 
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BIG MONEY 
IN THE4CORNERS OF 

I THE WORLD! 
in TELEVISION, RADIO, 

ELECTRONICS, RADAR, SONAR 
CHRISTY OFFERS 

COMPLETE TRAINING? 
Investigate the Christy Complete Course. 
Why be satisfied with less? CTS Shop 
Method Home Training makes teaming 
easy. You learn by working with actual 
equipment. You receive Comprehensive 
training from the start. Can EARN AS 
YOU LEARN. You become qualified to 
open your own Electronics Repair business 
or to gain high pay as a TV, Radio, 
Electronics. etc. Technician. 

19 TRAINING KITS INCLUDED! 
You receive a Multi -Tester, Oac,llator, Signal Tracer. Ouniiloacope, Signal Gen- erator, Electronic Timer. Regenerative Radio. 24" TV act (optional) and other valuable testing equipment. FREE ROOK 
and TWO FREE LESSONS yours for the /taking! No obligation. 
CHRISTY TRADES SCHOOL 
Dept. T-813, 3214 W. Lawrence Av 

Chicago 25. III. 

CHRISTYaw TRADES SCHOOL. Dept. 3214 W. Lawrence Ave., Chicago 25, 111. 
Please send me the 3 FREE ROOKS and Special Form for PAYING LATER from EARNINGS MADE WHILE INCL. 

NAME 

ADDRESS 

CITY ZONE._ - STATE 

AGE___ 

FREE! 
H. H. Scott Helps You 

PLAN FOR STEREO 
With New Hi Fi Guide 

and Catalog 
! 

s 

:-*- -- - . 

./ Mai r 

3 l .T '"----á..' -._, ç4a 
s 

e,i o 

H.H. Scott Inc., Ill Powdermill Road, Dept.EI-e, Maynard, Mass. 

Rush me your FREE Hi Fi Guide and catalog 
to help me plan my stereo system. 
Name 
Address 
City State 

. News 
aer 

- 

Sonotone Corporation is selling a new 
ceramic stereo cartridge, the "10 T" for 
$6.45, including the mounting bracket 
and with the standard 0.7 -mil, 3 -mil 
turnover sapphire tips. It is also avail- 
able with a sapphire -diamond combina- 
tion at $16.50. The high output of half 
a vólt eliminates the need for preampli- 
fiers. The cartridge uses a fuse -clip type 
mounting bracket and a jack -in type 
terminal plug which remains fastened to 
the tone arm wires. Sonotone Corp., 
Elmsford, New York. 

m 

Young children and unguarded pools 
can often be a tragic combination. With 
this fact in mind, Minneapolis -Honey- 
well developed an alarm so sensitive it 
can detect a hand splashing in the water. 
Priced at about $200 the system includes 
a sensing element submerged approxi- 
mately a foot below the water surface 
and the alarm which can be located up 
to 100 feet from the pool. Full informa- 
tion is available from Minneapolis - 
Honeywell, 2747 Fourth Avenue South, 
Minneapolis 8, Minnesota. 
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RADIO -TV and I ELECTRONICS TRAINING 

Lars 

'sNrIP 
e7 wu pmsn sri ; 

Gel your free book on the 

FAMOUS RTS BUSINESS PLAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

*21 INCH 
Receiver Kit included 

a 

r I 

We supply and finance your equipment 

When you are ready and qualified to operate 
one of our RTS.Approved TV Repair Shoes 
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 Br 
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. calling 

Ards. repairtietets. 
etc. 

A. basic inventory of 
parts. 

supplies. 
S. Complete advertising 

and promotional 
material. 

6. Plans for e 
arrangement. 

7. Instructions on how 
to go into business. 

N. Continuous consul 
lotion and help. 

9. The right ro use 
CTS Seal ce 
Approval, and the 
CTS Credo. 

10. The right to use 
the Famous 
Trade Mart. 

, - teNTV"11.-r, 

RTS' Membership In The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 

....AT A PRICE 
YOU CAN AFFORD! 

Yes, this great course costs far less than any training of its kind 
given by other major schools! Radio -Television Training School 

will train yoi for good job in Television or Industrial Elec- 
tronics - AT HOME IN YOUR SFARE TIME. 

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

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

this? Write to us today ... and find outl 

And what's more - you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 

FINANCED RADIO -TV SERVICE SHOP 

We Wont Many More Shops This Year 
This 38 year old training organization - 
called RTS, 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. 

COMPLETE 

COLOR 
INSTRUCTION 

INCLUDED 

you build these 
:º4 and other units 

*n',s 

IR *tubes 
excluded 

RADIO -TELEVISION 
TRAINING SCHOOL 
SIOO S. VERMONT AVENUE 
LOS ANGELES 37. CA'..IFORNIA 

Est. 1922 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAY! 

We must insist that the men 
nee sign up be trained in 
Fadio-TV Repair, Merchan- 
dising and Sales by our 
training methods-because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
YOU . . . 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! 

CUT OUT AND (MAIL - T00AYf 
RADIO -TELEVISION TRAINING SCHOOL 
SIOC S. Vermont Avenue, Dept. II -460 
Los Angeles 37, Oalifo-ni. 

SEND ME ONCE - all of these big opportunity books - 
"Doed lobs ie TV-Rleetronies." "A Repair Shgr of Tour Own' 
and 'Sample ." I ant interested int 

adim Te4vision o Industrial ENcbonK: 
(Automation) 

N Ag I 

please print 
Aadress 

City & state 
300 

J 
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RADIO SHACK FLASH! 
soi latest 

ICS CATALOG 
EL. ECTRON 1960 
plus every, ne` , 

issue for 

For the newest and best 
in electronics equip- 
ment-stereo, hi-fi, ham 
radio, tapes-mail cou- 
pon today for Radio 
Shack's latest FREE 
312 page catalog. Also 
get every new edition 
for next 12 months, 
Free. Satisfaction guar- 
anteed or your money 
back. Mail coupon now. 

I Radio Shack Corp., 130 Commonwealth Ave., 
Boston 11, Mass. Dept. 60D8 
Send FREE Electronics Catalog-Also every new 
issue for 12 months, a full year's subscription Free. 
Name 

Address 
Postoffice 

I or City Zone State 

DON'T buy, remodel 
or build until you've 
read Today's Home 

1ooA 
,HOME r 

Latest information on 
Financing-Exteriors 
Interiors-Airconditioning 
Electricity-Humidity 
Kitchens-Bathrooms 

A Fawcett Pnbrico Ion 504 

' ¡r 

Special Section- 
SWIMMING POOLS-How YOU can own one 

planning-construction-equipment 

i 

..News 

I NE t E tt 

, Gr, 

ep 
1 

Fisher Radio is now marketing their 
X-202 Stereo Master Audio Control, 
successor to the X-101. Featuring three 
channel stereo, the X-202 is priced at 
$229.50. Complete specifications áre 
available from Fisher Radio, 21-21 44th 
Drive, Long Island City 1, N. Y. 

-o- 
A UCLA research team reports that 

electromagnetism may be used to 
stimulate the conscious human brain, 
produce mental, emotional and hor- 
monal responses, and stimulate nerves, 
muscles and other irritable tissues. The 
team has been able to stimulate frog 
nerves and exercise frog muscles by 
placing them in an alternating magnetic 
field. Visual and other sensory effects 
were induced in human subjects by 
electromagnetic fields adjacent to the 
skull. The use of electromagnetically - 
induced eddy currents to stimulate or 
inhibit limited brain areas, if practical, 
could be done without surgery in a con- 
scious subject, and would greatly facili- 
tate exploration of how the brain con- 
trols human behavior. 

-O- 
A complete guide to U. S. FM and 

FM -AM radio stations is available to 
the readers of ELECTRONICS ILLUS- 
TRATED from Blonder -Tongue Labo- 
ratories, Inc. The listings, which are 
arranged alphabetically by states and 
cities for easy reference, have both the 
call letters and frequency of each sta- 
tion. To obtain this folder, write to 
Blonder -Tongue Labs., 9 Ailing Street, 
Newark, N. J., and ask for form FMS - 
10 -129. For fastest service, mention that 
you learned about this new radio guide 
in El. 
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IMPORTANT: For the man who wants to make big money in Radio -Television! 

ONLY SARAYSFRRY TRAINING IN 

al r 

all.. IE 
offers you all of these vital new advantages to 

help you earn more money from the start! 

NE Business 
Builders 

. through these pract 
proven plans and idea. w 

help you make plenty of ex- 
tra money in spare time 
while training I 

MIR 

1 'Eyy I Training 
J Equipment 

.. the famous Sprayberry 
, Training kits have been 

newly engineered by 
o staff to offer you the 

latemit in Radio -TV 
Service Techniques! 

TRAIN AT HOME-SPARE TIME 

Tall BIG COMPLETE KITSof 

Z PARTS & EQUIPMENT 

Now 

You learn Radio -TM Serv- 
icing the best way...the a ,! practical way ... tesl- 

lf log and assembling 
II these mod stn kits 

Il of equiamenl. 

r' in 14 I. $The new Sprayberry 
Training Television 

a 1 PIMAE 1uBti beeriest., built and 

tested it 5 tertian. 

offered . . . this boo 
modern oscilloscope. 

You build the new 
Sprayberry tester 

-a complete 1t- 
ranie volt -ohm. 

Milliammettr test 
meter. 

FREE 

fie ' 
You build this poser- 
ftl two -sand super- 

hetetodyne. radio re- 
ceiver. 

These two big new hooks arc your. frse! Rind 
out what Radlo-t.leelelon offer. you and 

let es show you how easily an learn, vra without 
previous experience of any kind. Ruch COUP0.d lodayl 

SPRAYBERRY 
ACADEMY OF 
RADIO -TELEVISION 

Daps. 120.1 1312 West larvi. Ave, Chicago 25, Ill 

¡NE pW Transistor 
Course 

.. literally milions of new tran- 
sistor radio. are being used. We 

show you how tc make money 
fixing them! 

!NEW j High Fidelity 
.. there'. big money to 

be made instal ling and servicing Hi -Fi 
units. Your Sprayberry training 
now offers yot. this valuable and 

profitable preparation! 

The field of Radio -Television Servicing is such a fast moving 
industry that the best jobs and biggest incomes always go first 
to the man with the most modern, complete and up-to-date 
training. Thanks to constant revision and improvement ... 
Sprayberry Training helps you earn more from the start ... 
and keeps you earning more in the months and years ahead! 

Make no mistake! All radio -television 
training is not alike. The basic purpose 
behind Sprayberry Training is to prepare 
you as rapidly and as surely as possible 
.. to make top money servicing Radio 

and Television sets and equipment. 
This is where the big money has been 
for years ... and will continue to be in 
the years ahead. 

It's important for you to know that 
for over 30 years ... Sprayberry Train- 
ing has been preparing ambitious men 
for success in this interesting and prof- 
itable kind of work. Our school has 
helped hundreds to qualify for the beet 
jobs... or to get started in profitable 
businesses of their own. Today our stu- 
dent rolls are the larreat in our school's 
history... because the need and demand 
for Radio -Television Service Techni- 
cians has never been more urgent. 

Just $6.00 Starts You 
To encourage more men to enter Radio - 
Television at once... to help fill the great 
need for trained wren... we're making it 
easier than ever before to start training. 
Just 36.00 enrolls you. Thin liberal offer 
is naturally limited. Get the facts now 

and consider enrollment while thew fa- 
vorable terms are available to you. 

KEEP YOUR JOB 
... while learning 

Under the Sprayberry Plan you train 
entirely at home in spare time. You com- 
bine the most modern lesson training 
with fascinating and inveluable.practi- 
cal w-xk with 25 big kits of parts and 
equipment that we supply. You get the 
equivalent of years of shop practice... 
and you can train ss fast or as slowly as 
you wish. We help you make excellent 
apare time money while learning... and 
everything you receive lemons, book', 
manuals, equipment-all your. to keep! 

This is the Radio -Television indus- 
try's most modern and up-to-the-minute 
training. Sprsyberry is the one school 
that gives you personalized attention 
and takes a real interest in your pro- 
grees. Remember... just 36 starts you! 
Matt the coupon today. Let the facts 
speak for themselves. Let us send you 
our new catalog and sample lesson .. . 

end prose the kind of opportunity that 
Spray berry training can open up for you. 

MAT TOatdaolaTln 
MAIL COUPON -No Salesman Will Call 

iojéfeuisiorl 

Tit ~TA - 

.see 

SPRAYRERRY ACADEMY OF RADIO -TELEVISION 
YVT.120J.1l12 W. minute AYE.. Cn,Can0 at. Ill. 
Please rush all information on your ALL -NEW Radio -Tele- 
vision Training Plan I anierstand this does not obiig.te for 
and that no s.ln.man will call upon ma. Include New Cata- 
log and Sample Lemon FREE. 

NAME. 

ADDRESS 

CITY m,i...1~11a/s1a111W 
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ONE CENT SALE 
I BUY ONE AT OUR REGULAR LOW PRICE AND 

GET THE SECOND FOR ONLY 10 MORE 
CITIZENS BAND TRANSMITTER (27 MC) chassis com- 
plete with crystal. $ 12.49 each, two for $12.50. 
TRANSMITTER similar to above but with 5 watt RF stage 
instead of 1 watt. $14.99 each, two for $15.00. 
CITIZENS BAND RECEIVER chassis tunable through all 
22 channels. Complete with audio amplifier. $9.99 each, two for $10.00. 
AMATEUR BAND TRANSCEIVER (194-148 MC) chassis with dual VHF triodes for walkie-talkie radiophone. $9.99 each, two for $10.00. 
TRANSCEIVER TRANSFORMER: Mike to grid input and plate to low impedance headphone output. Good for tele- phone handsets, $1.99 pair, two (or $2.00. 
TELEPHONE HANDSET with push -to -talk switch. $5.99 each, two for $6.00. 
MICROPHONE High output 200 ohm carbon with terminal lugs. $1.49 each, two for $ 1.50. 
COILED CORD 4 conductor 11" telephone cord. Extends to over 4 ft. .99 each, two for $1.00. 
KIT OF PARTS for AM -PM VHF radio receiver. Tunable from 80-200 mc. which includes U. S. satellite frequen- cies. $6.99 each, two for $7.00. 
TRANSISTOR AUDIO AMPLIFIER gives SOX voltage gain on low level signals. Operates on 11/2 volts. $3.99 each. two for $4.00. 
CONVERTER (crystal controlled) for 27 MC Citizens Band. Adapts any standard broadcast radio to 27 MC band. Tunes all 22 channels. Complete with tubes and crystal. $14.99 each, 2 for $15.00. 
TRANSMITTER CRYSTALS In holders. Assorted frequen- cies for experimenters. Beg of 10 only $ 1.49, two bags for $1.50. 

ALL MERCHANDISE GUARANTEED 
Limited Quantity-No Literature or Catalog 

Remit in full, Include sufficient postage. No C.O.D.'s. 

VANGUARD ELECTRONIC LABS. NoZ. 23EN. 

TV ON THE BLINK? 
Learn how you can fix almost 
all TV breakdowns quickly 
and easily using professional 

trouble -shooting techniques. 
Hundreds of money saving, 

step-by-step repair hints, pic- 
tures and diagrams. 

PROFESSIONAL TV REPAIR SECRETS 

75 cents. 
On sale at 

your favorite 

newsstand 

FB. #435 

. 

v,tike0001 EpuR 
T V R 

EOREt F 

1111,r;Y4 

/Mail orders to: FAWCETT BOOKS, 
1 

Dept. EM, Greenwich, Conn. Add 
10 cents per copy to cover mail- 
ing. Sorry, no Canadian orders. 

. , . News 

vow. 7-, 

7I 

A 40 -watt stereo amplifier including 
a stereo separation control to provide 
continuous variable transition from 
stereo to monophonic reproduction has 
been put on the high fidelity market by 
Allied Radio. This Knight KN-740 is 
priced at $99.50 and is available from 
100 N. Western Avenue, Chicago, Ill. 

In those distant BS (Before Stereo) 
days when all hi-fi attention was riv- 
eted on getting the most from mono- 
phonic records, one of the best, most 
expensive and trickiest record pickups 
was the cat's -whisker light FM cartridge 
made by Weathers Industries. This was 
not for the masses but for the truly 
erudite hi-fier. Then stereo came and 
with it the hectic introduction of stereo 
cartridges, some assuredly not hi-fi. The 
conversion of the FM pickup proved to 
be a difficult task, so Weathers marketed 
a high quality ceramic pickup. Now 
comes word that the stereo FM pickup 
may make its appearance soon-in fact, 
laboratory models of the FM cartridge 
have already been whispering sweet 
promises in the ears of Weathers' en- 
gineers. All devoted hi-fiers will look 
forward to production models with in- 
terest. 

-o- 
A newly discovered source of radio 

interference is unshielded heaters that 
use radio waves to fuse plastic together. 
The FCC is having a difficult time 
tracking culprits because as the plastic 
melts, the radio frequency changes. 
Most troubled by this interference are 
radio navigation aids used by airplane 
pilots and police communications. 
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Miracle of the year! At last! A TV Booster for everyone! 

TV Booster Makes All 

TV Sets Work Better 
Improve TV reception! Our wonder- 
ful new device can improve reception 
from any TV antenna now available 
to consumers anywhere. For the first 
time you can enjoy really high class 
viewing at really low cost. This 
wonderful new device called TV 
BOOSTER will cost you nothing to 
run. No operating expenses whatso- 
ever. Uses no electricity. Completely 
safe and it never wears out. Once 
applied you never have to see or 
touch it again. For the best reception 
you've ever seen at next to no cost. 
we guarantee greatly improved re- 
sults. All stations in your viewing 
area can be better seen and you'll get 
the clearest pictures you have ever 
dreamed possible, sold on money 
back guarantee! 

Give Your TV Set A Boost 
You spent a fortune on your set and 
are spending even more repairing it. 
Every single year your TV repair bill 
gets larger. Every single year your 
reception gets worse, and worse, and 
worse. Is this a vicious cycle? No! 
Too often it's the fault of your TV 
antenna! If you live indoors, you 
probably have a cheap three-foot 
long rabbit ears antenna. With the 
two three-foot long pieces of wiring 
sticking out unsightly like a rabbit's 
ears. If you own your own home or 
live in an apartment you probably 
have a so-called large antenna on top 
of your roof, the cost to install it was 
probably about one third over and 
above the cost of your set or about 
$100.00. And so what happens? Along 
comes a storm and down comes the 
poor antenna, after the storm you 
turn on your set and the whole mess 
with hazy pictures is back again 
maybe worse! 

Now: New Living 
TV Viewing 

There Is something that will help. 
Think of it! For years you've had to 
see washed out hazy pictures on your 
TV screen but now you can use an 
antenna that's not 3, not 30, but hun- 
dreds of feet long. Now don't get 
alarmed. Your antenna is already in 
your house. The wires in the walls 
will give your TV a boost you want 
and need so badly. All you need to 
put your house wiring to work for 
you is a little time, about two min- 
utes. One magnificent simple device 

called TV BOOSTER can do this for 
you at an amazing low price of $4.95. 
Use the wires in the walls of your 
home or apartment to boost your TV 
reception. 

Start Using Electronic 
Components That Put 

Pleasure Into TV Viewing! 
The wiring in your home spreads out 
in every direction and can be put to 
work for you. These wires in your 
home pick up radio and TV signals 
from all directions in the same man- 
ner that radar picks up signals from 
thousands of miles away, it makes a 
wonderful TV booster. 

Start Getting Maximum 
Pulling Power From Your 

Housewiring with 
TV Booster! 

Or Your Money Back. 
It works on any year. make or model 
TV set ever made. We guarantee you 
must be 100% satisfied or you get 
every cent back! It must boost your 
TV reception or your money back. 

Amaze Your Family 
With Super TV Reception 

To connect the TV BOOSTER to your 
set takes only about 2 minutes and a 
screwdriver. You don't even get your 
hands dirty. You simply plug it into 
the nearest electric socket and con- 
nect its wires to your set and It's 
connected forever-anyone can do it. 
Just unscrew your present antenna 
wires. Slip on the wires of TV 
BOOSTER and plug in its cord. Use 
your TV antenna and your TV 
BOOSTER. Now turn on the weakest 
channel, try reversing the plug and 
leave it in the socket in the way you 
get the clearest brightest picture. 
That's all there is to it! Every other 
channel will show you an amazing 
difference from pictures you have 
seen before-you will enjoy better 
sound, and more living pictures than 
you have ever seen before. You'll 
begin to enjoy living TV better than 
you've ever dreamed possible or you 
get every cent back. Try it-you are 
the sole judge. Your money back if 
not thrilled with results. 

\' 

From The Latest 
Advancement In Radar 

Electronic Research 

To You The 

Tops In TV Boosters! 

Now with the latest developments 
of Electronic Radar Research comes 
breathtaking TV reception-Living 
TV so wonderful you'll say you can't 
believe your eyes. Send today for 
the miracle TV BOOSTER that will 
improve all television sets and turn 
them into Living TV. TV BOOSTER 
is sold only by mail and is not sold 
in stores. Don't delay-try it on our 
money back guarantee-send for it 
Today. Mail Coupon Now. 

TV BOOSTER CO. Dept. 149 
403 Market St., Newark, 
New Jersey 
Rush my TV BOOSTER to try at your 
risk. I must be 100* satisfied or I 
can return it after a full week's trial 
and get my money back-I am to be 
the sole judge. I enclose $4.95 cash, 
check or M.C., send postage prepaid. 
I I save up to 75c postage by sending 
full payment with my order.) I must 
be delighted with the reception of 
every single channel In my area or 
I get my money back. 

I enclose $5.95 send Deluxe Model 

NAME 

ADDRESS 

CITY STATE 
L 

1 
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RCA is featuring a new portable oscil- 

loscope in kit and wired units. WO -33A 
has a 3 -inch screen and manufacturer 
maintains assembly is fairly easy. Kit is 
$79.95 and $129.95 for the wired model. 
Complete specs available from RCA at 
30 Rockefeller Plaza, New York City. 

Some tenants in a luxury apartment 
building in New York said recently 
closed circuit TV was no substitute for 
a husky elevator operator when it 
comes to tangling with muggers in ele- 
vators. The Elba Management Co., 
which manages the apartment building 
arranged for the installation of the 
closed circuit TV camera in the elevator 
to be monitored by the doorman, but 
tenants complained to the local rent ad- 
ministrator that they were not assured 
that the proposed closed-circuit TV sys- 
tem would work properly. At press time 
no decision had been reached. 

-o -- 
British scientific instrument makers 

expect to boost sales to the USSR by 
holding an exhibition in Moscow. About 
36 manufacturers have already agreed 
to participate. 

-o- 
With the addition of stations in Balti- 

more and Washington, D. C., WQXR 
will become the largest FM network in 
the United States. 

-Build the Best CITIZENS BAND:TRANSCE(VER .::.:5E/C0L 
- - - " o 

- r r -------"`- 
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Build the Best 6 -TRANSISTOR RADIO RA -6 

Kit $29.95 Wired $49.95 
includes FET, less 9V battery 

High sensitivity & selectivity. New plug-in 
type transistors. Big.set volume & tone: 4" 
x 6" speaker; push-pull audio. Built-in Per. 
rite rod antenna. Pre -aligned RF 8 IF trans. 
formers. Planetary vernier tuning. Earphone 
jack for private listening. Attractive tan 
leatherette case, retractable handle. Com- 
pact: 844" w, 444" h, 244" d. Only 3 lbs. 

.7- Build the Best Nam Car 

New Code Practice Oscillator#106 
Kit $8.95 Wired $12.95 

Rugged battery -operated transistor oscillator 
circuit, built-in speaker. Front panel has 
flashing light, phone jack, pitch control (500, 
2000 cps), external key terminals, "tempo- 
rary" key. Panel switch selects Tone, Light, 
or both Tone 8 Light. 61" h, 33" w, 23" d. 

Compare - judge for yourself - at your neighborhood 
EICO dealer. For FREE catalog on over 70 models of 
easyto-0uild professional test Instruments, hiti and 
ham gear, fill out coupon on Page 28. 

l 

=760 (117 VAC) less bracket: Kit $59.95. Wired $89.95' . 
=761 (117 VAC & I VDC): Kit 969.95. Wired $99.95 
=762 (117 VAC 8 12 VDC): Kit $69.95. Wired $99.95 
Highly reliable; exemplary electronic. mechanical, indus- 
trial design. Powerful 5 -watt (as defined by FCC) crystal. 
controlled transmitter 8 extremely sensitive, selective 
superhet receiver with RF stage 8 noise limiter. Bufltin . 

speaker, detachable ceramic mike. Pre-set 8 sealed crys - 
tal oscillator circuit elements. To change channels, just 
change crystals - no adjustments needed, Built-in sari- . 

able "pi' network matches most popular antennas. Port-, 
able whip, rear bumper- 8 roof antennas available. No _ 

exams or special skill needed - any citizen 18 years or'e 
Older may obtain station license by submitting FCC foam, 
supplied free by EICO. 

90-WATT CW TRANSMITTER' #720 
Kit $79.95 Wired $119.95 

'U.S. Pat No. 0.184,776 
"Top quality" - ELECTRONIC KITS GUIDE. 
Ideal for veteran or novice. 90W CW, 65W 
external plate modulation. 80 through 10 
meters. 

FI 

NIGH -LEVEL UNIVERSAL 
MODULATOR -DRIVER #730 

Kit $49.95 Wired $79.95 
Cover E5 $4.50 
Delivers 50W undistorted audio. Modulates 
transmitters having RF inputs up to 100W. 
Unique over -modulation Indicator. 

GRID DIP METER #710 
Kit $29.95 Wired $49.95 

Includes complete set of coils for lull band 
coverage. Continuous coverage 400 kc to 250 
mc. 500 ua meter. 

n the t. E/C04 f3300NaBlvd.,lL.l CWISN. VI' 
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, . News 
New Bulletins and Catalogs .. . 

Airex Radio Corp. has published a 
catalog containing hi-fi and stereo 
equipment in all price ranges. Free from 
64 Cortland St., New York, New York. 

"Servicing Transistor Equipment" 
recommends tools and equipment for 
use in servicing transistors. Helpful 
hints also given. Available from CBS 
Electronics, Information Services, 100 
Endicott St., Danvers, Mass. 

Edmund Scientific Co. is offering a 
128 -page catalog filled with information 
on new math, scientific and optical 
items. Technical data and war surplus 
items are included. For prompt receipt 
of "Industrial Equipment Catalog and 
Guide to Math, Science and Optics," 
write to Edmund Scientific, Barrington, 
New Jersey, and mention that you saw 
the offer in El. 

The new line of stepper motors and 
pulsed stepping devices has been in 
corporated into a catalog made available 
by the A. W. Haydon Company, 232 
North Elm Street, Waterbury, Conn. 

Hoffman Electronics has introduced 
a new semiconductor applications re- 
port, "Applying Thermal Characteris- 
tics of Silicon Diodes." It may be 
obtained from Semiconductor Div., 
Hoffman Electronics Corp., 1001 Arden 
Drive, El Monte, Calif. 

A catalog describing dials, drives and 
mechanisms has been introduced by 
National. Bulletin 59-6 is free from 
National, Malden, Mass. 

H. H. Scott has published two new 
catalogs, one featuring their "Stereo - 
master High Fidelity Components for 
1960" and the other describing "How 
to Use Stereo Components in Your 
Decorating Plans." Both illustrated 
booklets available from H. H. Scott, Inc., 
111 Powdermill Road, Maynard, Mass. 
Mentioning El will result in quick 
service. 

"A New Era of Sylvania Electronic 
Tubes" is the title of a new catalog de- 
scribing prototypes of the electron tube 
of tomorrow. Copies may be obtained 
from Sylvania, 1100 Main Street, Buf- 
falo, New York. - 

FR E it's value -packed... 
SEND FOR ITS 

ALLIED'S SAVING 1960 
ELECTRONIC SUPPLY CATALOG 

,z SAVE'. 
L 

ON EVERYTHING ' -. ALLIED . 

RADIO 
IN 'ELECTRONICS 

ELECTRONICS ONLY 12 OowN 
on orden up to $50; 
nIy $5 down on 
orders up to $200; 
510 down over $200. 

001'' 

Jaime1 - 

- 

Largest Selection-Lowest Prices 
Send for the moat widely used 
buying guide to everything in 
Electronics for Builders, 
Experimenters, Hi -Fi fans, 1553/ 
Amateurs, Servicemen and 
Engineers. Save on: 

KNIGHT-KITS®-Best in Build -Tour -Own 
Everything i Stereo Hi -Fi 

Hi -Fi Music Systems and Components 
Tape Recorders i Phono Equipment 
TV Tubes, Antennas, Accessories 
Parts, Tubes, Transistors 
Everything it Tools i Technical Books 
Amateur Station Equipment 
Public Address IL Paging Systems 
Latest Test i Lab Instruments 

SAVE on everything in Electronics 
at ALLIED-get fastest service, 
expert personal help, guaranteed 
satisfaction. Send today for your 
FREE 1960 ALLIED Catalog. 

SEND FOR 

FREE 
CATALOG 

ALLIED 4 
RADIO 

ELECTR 

our 39th year lr 
I!1 

ONICg. 

ALLIED RADIO 
ALLIED RADIO CORP., Dpt. 86-D 
100 N. Western Ave., Chicago e0, III. 

Rush FREE 1960 ALLIED Catalog. 

Name 

Address 

City Zone_ State 

April, 1960 2? 



Listen to the EICO Hour. WABC-FM. N.Y. 95.5 MC. Mon. -Fri.. 7:15-8 PM. & Sat. 11-12 PM. 

the experts say 

our BEST BUY 
L7E/CO A 

. ...in MONO 
STEREO and 

Dual STEAmplO Fier - 0 Preamplifier 
HF81 

0.0 p. Kit $69.95. 
Wired $109.95. 
"Excellent" - 

SATURDAY REVIEW; 

HI-FI MUSIC AT HOME. 

STEREO Dual 
wYt--- Preamplifier 

- 
HERS . Kit 539.95. e r Wire"E$M.95- 

'.,-__. flexibility - 

a bargain"-HI-Fl 
REVIEW 

STEREO Dual 4,ái,-..,.-,pt Power 

1 1 Amplifiers: New 
100W HF89: 

Kit $99.50 
`3w Wired $139.50. 

70w 
HF86Kit 543.95- wired $74.95. 

TUBE A CRT 7n..Tester 

#612 
Kit 

Wied $3'95. eoFast-c ecks 
5.95. 

00 radio/TV tubes, 
Pilot lamps, etc. 

EICO, 3300 N. Blvd., L.I.C. 1, N.Y. El -4 

Show me 110W TO SAVE 50 % on 70 mode's o1 top- 

quality: sil -FI TEST INSTRUMENTS 
"HAM GEAR. Send FREE Stereo 111-F1 

Guide. [] Send FREE Short Course for Norfee 
',Menlo.. Send FREE Catalog A name of neigh- 
borhood MVO dealer. 

Name 

Address 

City Zone ...... State 

HI -FI 
NEW! STEREO 

Automatic 
1 ChaYey 10 

/07.7 a(mi1 

diamond, 3 mil 

sapph dual styli) 
$59.75 incl. FET. 

Mono Power 
Amplifiers (60. 50, 35, 

14 -Watt; use 

2 for Stereo) 
from Kit .$23.50. 

Wired $4130. 

Mono 
Integrated 

- I-."-Jfr Amplifiers: (50, 
30, 

- p 0 
12 -Watt' O. -O 

use 

r- ; - 2 for Stereo) 

1 y from Kit 5:995. 
Wired S 

'Less Cover, 
F.E.T. incl. 

FM Taer HET S 

Kit $3S.95. 
Wirt. W. . 

t Ose er $3Mri 
eels" AUDIOCRAFT. 

AM Toler NFT94 

Kit $915. Wired F.E.T. incl. Cover I 5 

FM/AM Timer HFTtl 

Kit $51.15. wired 54.65. 
Includes Cover I F.E.T. 

2 -Way 
Bookshelf 

Speaker 
System HFS1 

complete with 

'-'1141 
to t 

cabinet: 
$39.95. 

NEW! 
COMPLETE 

--1 
STEREO 

fir. - 
DUAL 

0 t AMPLIFIER 
ÁF-4 

' Kit $38.95 
Wired $64.95 

TRUE Hi -El 

speakers touality 
to 

concertdrive 
hi 

volumeefhéiency 

TEST and in INSTRUMENTS 

Miniaturized 
Multi -Signal 

Tracer a145Á 
Kit 119.95. 

Wired $28.95. 

1000 Ohms/Volt 1 V -0-M_:536 
kit $12.90. 

Wired $14.90. 
.ó^'o y 

Vacuum Tube 
Voltmeter *221 

Kit $25.95. 
Wired $39.95. 

5" Push -Pull 
Scope : 

Kit $44.95425 
Wired $79.95. 

:1 * , DC 5 AFC 
Scope x460 

*> KIt $79,95. 
Wired $129.50. 

' 

6V d 12V _ Elim nl tetó eye 

o Kit;2693 RC 0 - - :_a Charger «. -1 
S3 

x1050 
5_ . wired $38.95. 

1350 
19 95 filtered for trsistor equipt. º1060 i Kit 8.95. Wired $47.95 

O960 astte0rc i sreureer)N 

STOCK! ComOare, 
co., nc., 

them home - right "off the shelf" - from 2000 neighborhºod. 
dealers. -Over 1 MILLION EICO instruments in use throughout tte world. - - 

4 See Page 26 for the BEST BUYS in CITIZENS TRANSCEIVERS, "HAM" GEAR and TRANSISTOR RADIOS. 

Peat -to -Peak 
VTVM :23$ 
8 Uni-Probe 
(pat.. Pend.) 
Kit $29 95. 

Wired ií$4449.95. 

Tube Tester 
*625 

Kit $34.95. 
Wired $49.95. 

L. *RFSignal 
q Generatorgf 

3324 

Wired 9.9 
Combination 

$ 
combinations! 

Series 
Parallel 

Kit $13.95. Wi,Bed 
º1140 

nations! 

u=_R..1 te 

la 

3 

R -C Bridge ' 

Comparator 
* 9508 

WirKeiyt .95. 
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EI Ezciusive 

Stereo Tone Arms 
and Pickups 

Test Results 
Buyers'Guide 

THIS test deals with tone arms and pickups designed 
for stereo high fidelity. It covers "integrated" arms 

(in which the cartridge and arm were designed as a 
unit), and "universal" arms (those which will take 
almost any of today's cartridges) . We tested four inte- 

grated and five universal arms, representative of the 
various types available in each category. We un- 

dertook these tests with no axes to grind, no chips 
on our shoulder and no pressure from manufac- 
turers. The tests and straightforward results 

are designed to give you enough data for 
making an intelligent selection of compo- 
nents, rather than to suggest which specific 
components to buy. As a by-product of 
these tests, we were interested in finding 
out whether or not there was one clearly 
superior type of pickup -tone arm com- 

bination. 
There are two basic ways of 
evaluating high fidelity compo- 

nents. There are those who 
believe, for instance, that 

the only important factor 
is the listener. If the lis- 
tener is satisfied, the 
equipment is right for 

him regardless of 
other factors. The 
other school of 
thought insists 
upon rigorous 
electronic labora- 
tory testing with 
careful plotting 
of curves and 

test data. There 
would be no 
problem if the 
findings of both 
methods of eval- 



Four pickup -tone 
arm combinations 
are being tested in 
an A, B, C, D com- 
parison for chan- 
nel separation and 
frequency re- 
sponse. Each arm 
is mounted on a 
separate weight- 
ed base that is is- 
olated as far as 
possible from the 
turntable. They 
are playing the 
same groove of 
the same record. 
Output is fed to 
preamp. oscillo- 
scope and VTVM. 

( ^ 

ti 1 

A ' a / . ,.r- 
71111 . . ° _. 

, 

. 

- 

di 

Technical test data is recorded 
in laboratory by El consulting 
engineer who checks perform- 
ance of each combination with 
aid of a special selector box. 
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uation concurred, but unfortunately for 
the consumer, this is not always the 
case. 

We feel that the performance of high 
fidelity components can be described ac- 
curately by using listener's opinions -as 
well as graphs. The test data speaks for 
itself and the intelligent reader will be 
able to correlate this lab information 
with his individual type -of -sound pref- 
erences to come up with a safe choice. 

It is important to note that the pickup 
is really a transducer and the tone arm 
is its housing. The pickup -arm combina- 
tion is not unlike the speaker -enclosure 
combination since the pickup acousti- 
cally couples with the arm in the same 
manner a speaker acoustically couples 
with the cabinet. The end results are not 
solely determined by one member, but 
by the combination of the two. 

In our tests, variables were reduced 
to the barest minimum and each combi- 
nation was evaluated under identical 
test conditions. For example, in our 
final listening tests, four pickups were 
mounted so that all played the same 
groove on the same record simul tane- 
ously through the same amplifier - 
speaker equipment. Each could be 

""_._11 

Selector box allows choice of any one o' four 
combinations being tested and selects either 
Channel A, Channel B or A -plus -B. Box contains 
proper loading networks for equalizing levels. 

instantaneously switched. All arm -car- 
tridge combinations were mounted in 
accordance with the manufacturer's 
instructions and loaded electrically as 
suggested by the manufacturer. (In the 
case of the Weathers, a network was in- 
cluded to make this constant amplitude 
device constant velocity system.) The 
varying output levels of each cartridge 
were properly equalized through the 
use of individual attenuators. Great care 
was taken to keep the equipment level 
at all times to assure optimum groove 
"hugging." 

Hum Susceptibility Test 
One of the most often encountered 

high fidelity problems is removing and 
preventing electrostatic or magnetic 
hum pickup. Both types occur in low- 
level devices, especially in cartridges 
and the cables which go from the car- 
tridge to the preamplifier. The hum is 
usually 60 cycles, but may contain 120 
cycles and additional harmonics. Hum 
can be dealt with to some extent by at- 
tenuating the response below 60 cycles 
through the use of tone controls and fil- 
ters, but this also results in the removal 
of desirable bass program material. 

For the hum susceptibility test, cartridges 
remained in their arms. The cartridge was 
placed in the center of a uniform magnetic 
field induced by large coil shown in photo. 

r 
5i 
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El Buyers' Guidelines 

In buying a tone arm -cartridge combina- 
tion, it is often difficult to make extensive 
in -the -store tests. But one test you can make 
is to listen for what we'll call "chatter." Turn 
the amplifier off. Place the tone arm and 
cartridge on a revolving record. Do you hear 
(the recorded material without electronic am- 
plification? In other words, is the arm work- 
ing like an old-fashioned record player? This 
is "chatter." If its level is high, consider 
the combination improperly designed or 
matched. In normal use it will most likely 
result in excessive needle and record wear. 
Ideally, the needle should constantly be in 
touch with the groove walls, which would cut 
chatter (mechanical vibration) down to a 
minimum. In poorly designed combinations 
the needle may actually bounce out of the 
groove and then fall back again, causing 
unwanted distortion, record and needle wear. 

q 

CARTRIDGE-TONE ARM COMBINATIONS TESTED 

Cartridge-Tone Arm Cartridge Type Price (approx.) 

Grado "Custom" cartridge with Grado Moving Coil $32 
"Microbalance" arm S30 

Shure "M3 -D" cartridge Moving Magnet $45 
ESL "S-1000" arm $35 

Pickering "Unipoise- Variable Reluctance $50 
Fluxvalve" integrated arm 

Dynaco BAO "TA -12" integrated arm and cart. Moving Magnet $50 

GE "VR-225" cartridge Variable Reluctance $27 
Garrard "TPA -12" arm $20 

Weathers "MC -1-0" integrated arm and car- 
fridge 

Piezoelectric $56 

Heath Stereo Cartridge (see note 1) Moving Magnet - 
Audax (Rek-O-Kut) "KTS-12" arm (kit) $15 

Fairchild "SM-I" cartridge with Moving Magnet $35 
Fairchild "SA -12" arm $35 

London -Scott "Model 1000" integrated arm 
and cartridge 

Variable Reluctance $90 

Note I: The Heath Stereo Cartridge and the Fairchild SM-I, look very much alike 
physically and appear to be the same cartridge after comparison of test results. 
Heath has since ceased marketing this particular cartridge. 

Manufacturer's specifications with regard 
to tracking pressure may be misleading. 
Tracking pressure alone is not necessarily an 
indication of needle and record wear. A 
pickup -arm combination which may track at 
1 gram, but is improperly designed for com- 
pliance, may cause considerably more wear 
and eventual distortion than a properly de- 
signed cartridge tracking at four grams. The 
"chatter" listening test will pinpoint this 
undesirable condition. 

More than in other areas of high fidelity, 
price differences are not so much an indica- 
tion of quality. The basic materials used are 
all within striking distance of each other in 
terms of price. What counts is ingenuity of 
design. 

The battle still rages over light mass tone 
arms (tubular design) versus heavy mass 
tone arms (shell types). Our tests have shown 

that one is not to be 
preferred over another. 
Each, when properly de- 
signed and used with a 
compatible cartridge, 
can give acceptable to 
excellent service. 

In theory one would 
think that integrated 
tone arm and cartridge 
combinations would be 
unbeatable in perform- 
ance. Our tests have in- 
dicated that integrated 
combinations are not 
necessarily better than 
carefully selected uni- 
versal components. 

Reproduced on this 
page are charts showing 
our laboratory test re- 
sults with regard to 
hunt susceptibility, 
channel separation and 
listener preference. For 
test procedure, see text. 
For additional helpful 
information, see the 
General Comments sec- 
tion toward end of text. 

.,HUM,,SUSCEPTIBILITY TEST 
;RESULTS 

(see note below) 

Ciirti ge-ToieArm'1,4C V9Us RMS 

' CHANNEL SEPARATION TEST 
- RESULTS, ' 'o 

(1000 cycle' sine wave. signal 
in Channel -A only-see note) 

Cartridge -Tone Arm Separation 

- LISTENING PREFERENCE SURVEY 
RESULTS 

(based upon 20 individuals 
wi4ih'varied backgrounds) 

Liked Liked 
CarirldgeTone Arm Most Least 

Weathers int. negligible Grado comb. -32 db Grado comb. 6 0 
Dynaco BAO int. .24 Pickering int. -26 db Dynaco BAO int. 5 0 
Grado comb. .31 Shure-ESL comb. -24 db Shure-ESL comb........... 4 2 Heath-Audax comb..... .78 Dynaco BAO int. -18 db Weathers int. 2 3 
Fairchild comb. .81 GE-Garrard comb. .... -15 db London-Scott int. 2 I 

Shure-ESL comb. .94 Heath-Audax comb..... -15 db GE-Garrard comb. .... I 0 GE-Garrard comb. .96 Fairchild comb. -14 db Fairchild comb. 0 3 
London-Scott int. .......... 2.9C London -Scott int. -13 db Heath-Audax comb... 0 3 
Pickering int. 3.20 Weathers int. -10 db Pickering int. 0 8 

Note: A special stereo test disc was 
used to feed a 1000 cycle tone to 

Note: In some instances the arm Channel A with Channel B unmodu- 
and manner of mounting have a lated and the gain on the pream- 
beneficial shielding effect. All car- plifier was adjusted so that the 
fridges wete tested in arms spe- VTVM at its output read zero db Note: Two listeners failed to hear 
cified, and the results hold true with the selector switch set to any differences between any of the 
only for the specific combinations. Channel A. The switch was then systems. 
The same cartridge in another arm thrown to the silent Channel B and 
may give very different results. the new lower VTVM reading indi- 

cated the amount of crosstalk. 
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While it is up to the manufacturer to 
make his pickups hum -proof, the user 
must do his part by following good 
grounding and tone arm positioning 
practice. 

To check susceptibility to magnetic 
hum of the nine cartridges under test, 
we used a multi -turn 12" loop connected 
to a voltage regulated source of 60 cycle 
AC. The loop was set to produce that 
a comparatively low level hum field 
(comparable to those encountered in 
actual installations) to allow the hum 
bucking characteristics of the cartridges 
to come into play. The pic,cup was posi- 
tioned in the exact center of the loop 
and a resulting magnetic hum reading 
was taken in RMS volts on an audio 
VTVM. The gain on the preamplifier 
was adjusted in such a manner that 
when the hum field was collapsed, the 
VTVM needle returned to zero, thereby 
compensating for any noise or electrical 

Degree of channel sep- 
aration varied widely. A 
1000 cycle tone Is fed to 
Channel A and what hap- 
pens in Channel B is 
noted on scope. If there 
is no input to Channel B. 

output should be zero or 
a straight line. Photo 1 

shows Grado with 1000 
cycle tone In Channel A. 
Grado Channel B (photo 
2) is fiat, shows extreme 
channel separation. 

.. at" r- tt'- 

3 

1 

hum present in other components. Each 
cartridge was wired for a monophonic 
signal, in accordance with the manufac- 
turer's instructions. All cartridges were 
tested in their arms since in some in- 
stances the arm and manner of mount- 
ing have a beneficial shielding effect. 

Channel Separation 
Channel separation is the ability of 

the cartridge to separate the signals of 
stereo Channel A from stereo Channel 
B. Complete channel separation is im- 
possible, nor is it desirable. Most engi- 
neers agree that stereophonic effects 
are not discernible at very low frequen- 
cies and consequently, channel separa- 
tion down there is pointless. Also, there 
is obviously some mixing of sound in 
any live performance due to the acous- 
tical properties of the studio. And re- 
gardless of some recording company 

[Continued on page 108] 

4 

2 

I 

r 
I ° 

By comparison, photo 3 
represents the Weathers 
with 1000 cycle tone in 
Channel A, and photo 4 

shows extent of cross- 
talk in Its companion 
Channel B. With regard 
to scope photos, broad- 
ness of trace is due to 
broadening of focus to 
obtain more light, plus 
surface noise on record. 
Amplitudes remained 
constant during tests. 
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Servicing a previously installed door 
opener, Bob Miller checks receiver's 
alignment with a shop -built absorp- 
tion meter indicating peak frequency. 

Most cars have transmitters installed 
under hood, although new transis- 
torized units clip onto sun visor. An- 
tenna is usually run to front bumper. 

Fair weather or foul, homeowner 
need not leave his car to open door. 
He just pushes button. Parking on 
hill while opening door is hazardous. 
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Just a push of this dash -mounted transmitter button sends short-range sig- 
nal to receiver which actuates door -lifting motor inside garage. At right, 
the enterprising Miller brothers check out a transistorized transmitter in 
their repair shop. By installing and servicing garage door openers in homes 
and industrial locations, they have carved a very comfortable career. 

E l's money -making careers in electronics 

Push Button Garage Doors 
By James Joseph 

You can forge your own career in electronics if you 

have an eye for opportunity-like the Millers. 

ELECTRONICS can open profitable doors for you-garage 
doors-as they have for Robert and Richard Miller. Their 

Electronic Door Service in Los Angeles will show a $100,000 
gross this year after only four years in business! 

Yes, garage doors can be your open -sesame to a career in 
electronics. They can, that is, if you're a fellow with a knack 
for radio circuitry and an eye for opportunity-the U. S. boasts 
some 20 -million garage doors. 

Young Bob and Dick Miller set up a service business of their 
own in 1956 with a meager $2000 (all the zash they had) and 
began opening doors. 

"Whoever designed the garage door must have had a soft place 
in his heart for the electronic specialist," says 24 -year -old Bob. 
Heavy and often cumbersome, garage doors strain many a home- 
owner's back-and humor. No one likes to race from the com- 
fort of his car, through rain, sleet and snow to open the garage 
door. 

Radio -controlled, however, garage [Continued on page 119] 
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Photo courtesy 
Charles Donald collection 

CJ' 

build a radio controlled 

W.W. I Fokker 

7 

By Walter A. Musciano 

A joy to build, this true scale model of the famous 
"Flying Razor" handles superbly on radio control 

ONE of the most fascinating aspects of electronics and of model 
building is that both can be combined hobbywise. This is the 

radio controlled operation of model boats, airplanes and cars 
which has become one of the fastest growing hobby -sports in re- 
cent years. The ability to maneuver your craft at will literally 
puts you in the "driver's seat" and, therefore, the hobbies of elec- 
tronics and model building become a challenging sport as well. 
Radio control projects range from the elementary single channel 
affairs which control the direction and, at times, the speed of the 

Author is shown with a typical single -channel radio control transmitter. 
Unit operates at 26.9-27.2 me (depending on crystal) to achieve full control. 

_ _ 
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Attention to detail is obvious from 
photo. Camouflage coloring of D-8 is 
duplicated. Compare model with real 
thing (upper left). Note machine guns. 

t 
Commercial miniature receiver uses 
printed circuit board. Compact con- 
struction is used to achieve light weight. 

A small multi -meter will be required to 0 

check out battery voltages and RC units. ° 

A thorough pre-flight check is necessary. ly ° 

FULL SIZE PLANS of the FOKKER 
are available from the Plans Dept., 
Electronics Illustrated, Greenwich, 
Connecticut, for $1.50. ,Request E1-3. 

April, 1960 
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Photo above, bottom view, cover removed. 
From left to right are the escapement, 
receiver, and battery compartments. 

Upper right. Author is shown installing 
the antenna behind cockpit on fuselage. 
Cement silk patches over antenna anchors. 

At right, engine is - started. Transmitter 
shown here and on cover is a two -channel 
unit being used for experimental purposes. 

model up to the vastly complex multi- 
channel systems which not only control 
the speed and direction but can operate 
auxiliary equipment. Here we shall deal 
only with the basic single channel con- 
trol equipment as it can be applied to a 
model airplane of fairly simple con- 
struction. 

This Fokker D-8 is a sound design 
which should present no flight problems 
(we were looking for carefree fun and 
are not interested, in this case, with ex- 
periments) . Also, the fact that this 
model is a scale replica adds a touch of 
realism. This model combines simplicity 
of construction with ample space for re- 
ceiver, tank, batteries and escapement. 

It is important to use simple, light- 
weight, but reliable equipment in RC 
models. The rudder actuator is a "Bab- 
cock Mark 2" self neutralizing com- 
pound escapement, however any similar 
light -weight equipment can be used if 
the reader desires. 

The control of the Fokker D-8 is ac- 
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complished by moving only the rudder. 
This not only controls the direction of 
the flight but, when properly used, can 
control the general altitude of the craft. 
When the transmitter spring switch is 
depressed the rudder swings to the left, 
and the model turns in that direction 
circling as long as the switch is held in 
the depressed position. When the trans- 
mitter switch is released the rudder re- 
turns to neutral and the model flies 
straight. The next time the switch is de- 
pressed, however, the rudder will swing 
in the opposite direction and turn the 
model tó the right. This sequence con- 
trol is no disadvantage because if two 
consecutive right turns are desired it is 
very simple to press the switch two 
times in rapid succession; the rudder 
will slip to the left for so short a time 
that it will not affect the flight path of 
the model. The escapement is powered 
by a long rubber band loop which is 
wound prior to each flight. When the 
escapement receives an impulse from 

40 Electronics Illustrated 



the radio receiver it allows the twisted 
rubber to rotate it one half revolution. 
This actuates the rudder via the torque 
rod. When the button is released the es- 
capement completes the revolution and 
returns the rudder to neutral. 

The direction of rotation of the vast 
majority of model engines in the world 
today causes the airplane to tend to veer 
and roll to the left. Continuous applica- 
tion of left rudder will, therefore, cause 
the model to execute a slow sharply 
banked spiral which will make it lose al- 
titude. The model can be made to climb 
by leaving the rudder in the neutral po- 
sition. The forces are arranged so that 
under normal power the craft climbs 
slowly, especially when flying into wind. 

A few words regarding the full sized 
plane upon which our model is based 
may be of interest to the reader before 
we begin the building instructions of 
our 11 " to the foot scale replica. The 
Fokker D-8 was one of the last produc- 
tion fighting planes used by the German 
Air Service during the first World War. 
This harmless looking airplane com- 
bined speed with maneuverability and 
provided excellent visibility for the 
pilot. Powered by a 110 horsepower en- 
gine it attained a speed of 140 miles per 
hour. The design was so sleek when 

compared to the biplanes and triplanes 
of that era that when it dived from the 
direction of the sun it was practically in- 
visible. This characteristic caused it to 
earn the nickname of "Flying Razor." 
Armament consisted of two Spandau 
machine guns mounted atop the fuse- 
lage directly in front of the pilot within 
his reach. Slight structural difficulties 
delayed production and at the time of 
the Armistice only a few Staffels were 
equipped with the D-8. The color 
scheme and markings on our model du- 
plicate the personal D-8 of Lt. Udet, 
Germany's second leading ace of WWI. 

Before construction is started the 
plans must be enlarged to full model size 
by using the graphic scale provided on 
the plans. This task can be eliminated 
by purchasing the full size plans from 
Electronics Illustrated's plan service. 

Trace the sides of the body onto 1'8" 
sheet balsa and cut these to shape with 
a sharp single edge razor blade. Make 
two sides and be sure to cut the notches 
for the bulkheads as shown. Now trace 
and cut the bulkheads to shape from the 
specified material. The plywood is easily 
cut with a simple coping saw. Drill the 
holes in the plywood as shown. 

Place bulkheads "D," "E," "F," and 
[Continued on page 112] 

No. Regd. Sire Material 
I/16"x3"x36" 
3/32"x3"x36" 
3/3r'x6"x 12" 
3/16"x2"x36" 
3/ 16"xY'x36" 
1/4"x3/4"x36" 
'/e"x 3/B"x 36 
1/e"x1/2"x 18" 
3/16"x3/16"x36" 
1/4"x1/4"x36" 
3/32" dia. x 18" 
I/16"x4"x6" 
1/4"x3"x36" 
1/16" dia. x 36" 
1/16" i.d. e 12" 
.049" dia. x 36" 
36"x36" 
.025" dia. x 36" 
8 oz. 
4 oz. 
I oz. 
I oz. 
I oz. 

FOKKER 0-8 LIST OF MATERIAL 

Use 

med. balsa fuselage sides, top & bottom; wing leading edge covering 
med. balsa wing ribs; stab. ribs; bulkheads; cowl 
plywood fuselage bulkhds., mounting pads 
hard balsa wing spar, fuselage reinforcing 
soft balsa axle wing; stab. tips, fin; rudder 
med. balsa wing trailing edge 
hard balsa wing leading edge, aux. spars 
med. balsa stabilizer trailing edge 
hard balsa stab. leading edge & spar, hatch reinforcing 
hard balsa torque rod 
music wire wing mount 
plywood wing joiners 
soft balsa wing tips; cowl 
music wire landing gear; 
alum. tubing rudder hinge; torque rod bearing 
music wire wing mount; torque rod; rudder hinge 
Aristo-Craft silk covering material 
music wire antenna; wing strut tension piece 
clear dope (Aero Gloss) model finishes 
white dope " model finishes 
red dope " " model finishes 
silver dope " " model finishes 
blue dope " " model finishes 

Miscellaneous-Acme or equal fuel tank; clear plastic fuel line; tube Ambroid cement; plastic wood, fine and 
very fine sandpaper; soft thin copper wire; washers; 1/4' round head wood screws; nuts and bolts; straight 
pins; thread; single edge razor blades; .049" aluminum sheet if beam mounted encine is used; single channel 
tone transmitter and receiver; self -neutralizing escapement; slide switches; low +oltage color coded wire; 
jacks; engine; propellers; batteries; Acme battery boxes for two pen cells, one Den cell, and one 221/2" V. 
battery; camel hair brushes /2" wide. 
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Neat, well -planned installation in plane permits maximum accessibility of 
radio gear. Receiver is up front, with escapements mounted at rear of cabin. 

How to Wire RAC Models 
By William Winter 

Increase the reliability of your radio -controlled 
boat or airplane by using this layout technique. 

THE biggest problem in radio -control today-and, oh, what a 
king-sized headache it is, is the simple business of connecting 

wires to batteries, receivers and actuators. More articles have 
been written for the beginner than you can find in the national 
"slicks on balancing the budget (yours) or raising junior from 
blocks to Sputniks. The reader always comes back, "Yes, but 
how do I put in the escapement?" When it comes to solving this 
problem, the experts come up with nothing but "resin" joints- 
and you know what that means! 

Electronic equipment may be amazing but abbreviated sche- 
matics with arrows pointing "to relay contacts," etc. (they went 
thataway) leave some of us with smoking iron poised in hand. 
Where do you put the switches, jacks, pots the batteries? How 
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After measuring model fo be 
wired, a diagram is drawn on 
board over which wiring is placed. 
Staples hold wires in position. 

Small pieces of rubberized black 
electrical tape slide under the 
cable and wrap around it. The 
harness is now lifted from board. 

'!-.'' 

/ )r J 

á'=, ' 

, 

} 

Wire Wire ends are stripped for soldering. Place harness in position and note 
where branches must pass through holes in bulkheads before soldering. 
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do you get the wires from here to there? 
This leads to the application of a great 
axiom: a straight line is the shortest 
distance between two points. Take one 
wire, solder an end in place, then make 
a bee -line and solder the other end. A 
dozen soldered joints later and the re- 
sults are incredible. Radios misbehave, 
wires break off, planes fly off into the 
wild blue yonder and boats climb on 
shore. 

The proper starting point, of course, 
is tools and materials. (If this is old hat 
to you, meet us a few paragraphs be- 
low.) The pictures show typical use of 
a quick -heat soldering gun. The gun 
is ideal when a great many joints are 
to be soldered. Its tip is cold until 
the trigger is held, then the tip heats 
up in a matter of seconds. The gun even 
has a couple of small "headlights" which 
illuminate dark corners. Also useful is 
a pencil iron by Ungar (there are 
others) which has interchangeable tips 
that screw into the tool just as a flash- 
light bulb screws into its socket. The 
very thin point shown gets plenty hot 
for ordinary wire joints or splices. The 
larger tip gets hot enough to solder 1/8- 

. 
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inch steel rod! A capacity of 25 to 37 
watts is ample. The gun must be used 
carefully, especially with fine wire. 

Wire should not be thicker than No. 
22, usually is thinner, but not less than 
No. 26. No. 24 is ideal. Like thread, the 
larger numbers denote thinner or 
smaller diameters. Multistrand wire 
should be used; sixteen to 19 strands is 
about right. 

Color coding is important. It makes 
the wiring job easier, speeds up the in- 
evitable tracing and retracing when you 
wonder if an error was made. When 
trouble shooting, you can read voltages 
because of the colors or check conti- 
nuity and resistances with a test set. Six 
black wires vanishing through a bulk- 
head or partition aren't exactly a help 
when you can see only the ends-and 
which end goes with which? 

Assign the colors for the same volt- 
ages on every job you do: red for B 
plus, yellow for A plus, green or black 
for minus, orange and brown for actua- 
tor circuits. Assign the colors to the 
same numbered pins on all jobs you do. 
Standardize. If more wires are required 

[Continued on page 115] 
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Switches, jacks, etc. can be 
soldered to harness before 
being placed in model. Base 
will glue to framework. 

. o y 

e 

When impossible to solder 
port to harness before in- 
stallation, slack on cable 
permits easy access. 

The harness is installed and 
secured by staples or spot 
gluing. Allow some slack to 
prevent vibration failure. 
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Completed wiring includes; A-motor control escapemert (on gas tank), B- 
battery pack, C-battery supply plug, D-receiver, E-plug for receiver cable. 

Receiver, at left, is mounted on plywood board Necessity of potentiometer in model can be 
which can be easily slid in and out of cabin. eliminated by mounting it on rear of meter. 
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Improve the Sound 
of a Small Phono 

6 

By Art Trauffer 

Large speaker, feedback resistor, capacitor 
changes-fry these expedients for better sound. 

11HE increasing popularity of high-fidelity may make you 1 dissatisfied with sound from your small record player. The 
space and cost limitations of these units have naturally reduced 
their audio quality. However, it is a simple matter to add a 
larger speaker and make some changes and additions, which 
will greatly improve their sound. 

In Fig. 2 the closed-circuit jack is mounted in a 3/8" hole by 
small angle bracket. When this is done, choose a good low-cost 
12" extended range speaker from [Continued on page 122] 

A typical small home record player. Fidelity of this unit was greatly 
improved by using the large auxiliary speaker and baffle at ifs left. 

O 
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ADDED FEEDBACK 
RESISTOR 

(SEE TEXT) 

CI 

(SEE 
TEXT) 

Photo shows an extended range 12 
inch speaker mounted in baffle. It is 
plugged into jack in the rear of the 
portable phonograph. Any size 
speaker or baffle may be utilized. 

Fig. 2. At upper -left is the closed- 
circuit jack mounted on motor board 
with a brass angle bracket. Its leads 
are connected as shown in the sche- 
matic. Diagram at top of this page. 

April, 1960 

OUTPUT 
TRANSFORMER 

B 

SMALL 
SPEAKER IN 

RECORD 
PLAYER 

CLOSED-CIRCUIT 
JACK ADDED 

LI 
LARGE '+ 

SPEAKER '% 
IN BAFFLE 

Fig. 1. A two -stage 
audio amp. Increasing 
value of C1 and re- 
moving C2 will im- 
prove frequency re- 
sponse and lower the 
distortion. Auxiliary 
speaker is removable. 
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A Novice Ham 
Troubleshoots His Rig 

By Carole F. Hoover, K9AMD 

You don't always need a raft of test gear. Often 

simple tools and common sense will do the trick. 

ri'HERE comes a day in the life of every ham when his trusty 
11 transmitter coughs, gasps, and just sits there unable to wheeze 

out a single "CQ." While a veteran radioman usually can track 
down the trouble in a few effortless minutes, it can be a frustrating 
experience for a Novice. 

Often without much in the line of tools, test equipment or 
experience, the Novice ham finds himself knocking on the door of 

Here Vince, KN9RDV, slips his ailing rig out of 
case to get a good look at the tubes and lesser 
components. Be certain AC plug is out of wall. 

Checking for the presence of RF is easy with a 

small bulb on a loop of wire held near the plate 
tank of the oscillator, buffer or final stages. 
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A cracked crystal is 
frequently the culprit 
of a Novice rig. Since 
crystals generally 
protrude from the rig, 
they often come in for 
much more than their 
rightful share of un- 
intentional bumps. 
Never toss them onto 
hard surfaces such as 
the fop of a table or 
transmitter cage. 

Gently tapping the side of a tube while watch- When checking plate voltage with meter 
ing the plate meter will sometimes show up (transmitter power on), it is important for 
loose elements or intermittent breakdowns. safety's sake to ground the negative probe. 
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"Stop, Look and Listen." Here a high voltage 
bushing (right) broke down and shorted out to 
chassis. Traces of carbon are seen on chassis. 

a more experienced amateur and asking 
for help. 

Well, believe it or not, a raft of 
wrenches and a mess of test gear is nice, 
but not always necessary in trouble- 
shooting. Beyond a certain point, a volt - 
ohmmeter is necessary, but there are 
several diagnostic short-cuts you can 
take to service your own transmitter if 
you will just "Stop, Look, and Listen" 
instead of diving into the rig pulling 
tubes and cutting connections. 

For instance, ask your ears for a clue. 
Did you hear anything unusual when 
the transmitter quit? The sizzling, fry- 
ing sound of an arc might point to a 
short-circuit, and although it may not 
be so (after all, these are tips, not cer- 
tainties), you would do well to look for 
a short right away. A loud hum or the 
groan of an overloaded transformer 
may toll the death of a capacitor in the 
power supply. 

If you didn't hear anything, perhaps 
your nose picked up the acrid smell of 
hot rubber. Check for an overheated 
power cord. A whiff of blistered resistor 
will remind you of an upset polecat, 
although discolored resistors may still 
function properly. 

Touching an insulated screwdriver first to the 
chassis, then to filter capacitor will discharge 
the component, keep you from getting a jolt. 

i &a 

1 .1 
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The next step is to face the ailing rig 
bravely and start looking. First, turn the 
power switch on and check pilot lights 
and meters. If there's no sign of life, you 
have no AC line voltage, probably due 
to a blown ,fuse, a loose or broken con- 
nection in the line cord, a defective AC 
switch, or an unpaid electric bill. 

If the rig appears normal from the 
front, take a good look at the tubes. A 
cold tube with unlighted filaments is 
easily spotted. Loose elements or inter- 
mittent break -downs will sometimes 
show up by tube -tapping. With a tiny 
rubber -tipped tool (such as a screw- 
driver with a grommet on the business 
end), gently tap the side of the tube 
while watching the plate meter of the 
rig. If the meter jumps around, you've 
probably found the culprit. Incidentally, 
there's no law against substituting tubes 
just to make sure they aren't defective. 

A blown fuse can mean a bum rectifier 
tube. Try this shortcut: Remove the 
rectifier from its socket and replace the 
blown fuse before turning the plate on 
a second time. If the new fuse doesn't 
blow, replace the old tube. If the fuse 
blows even without the rectifier tube in 

[Continued on page 118] 
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RilI)IiV. '!!)N IIjIZRR1) 
By E.M.Delm n 

Are you aware Of radiation danger -from fallout, 
X-rays, wastes? Do you know where dangers lurk? 

THE insidious thing about radiation is tly exposure less 
than the huge dosage that produces quick death cannot 

be felt by the human senses. You can be blasted by-dpn- 
gerous radiation for hours, days, even, yéars and 
never know it. What's more, the genétic effect is 
cumulative-the possible harm to unborn genera= 
tions of each exposure adds on of: that of º_ 

earlier exposures. 
The only way to know if you are heiñg. sub- 

mitted to harmful radiation is if you carry a 
radiation detector, film badge or a small 
ionization chamber. Generally only 
workers handling radioactive materials 
wear film badges, which turn cloudy 
when exposed to radiation. The same ` - 

holds true for the ionization chamber. 
Film badges were the fortunate 

a, 

mergency team from AEC's Hanford Works is 
prepared to measure contamination should it 
get out cf control of the hundreds of radio- 
active isotope users in the Northwest. Below, 
team at Rochester checks laundry for "spill." 
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Radioactive contamination 
can be spread in many ways 
and preventive measures 
are rigidly enforced by 
AEC. At Oak Ridge. workers 
wear special shoe covers 
to check contamination. 

(toy. 
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At Picker Research Center in 
Cleveland, glass wall five 
feet thick shields technician 
using robot manipulators to 
load highly radioactive iso- 
tope into heavy lead con- 
tainer for transportation. 

Transportation a n d 
disposal of radio- 
active wastes is be- 
coming more and 
more of a problem 
with number of users 
on increase. Below 
ground burial, such as 
that shown - here at 
reactor test station in 
Idaho, is one method 
of getting rid of the 
unwanted radiation. 

Strange unit below is a 
mobile shield developed at 
Argonne National Labs in 
Illinois to permit safe han- 
dling of irradiated targets 
taken from their powerful 
experimental cyclotron. 

L_ 
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means by which the world recently 
learned about one shocking example of 
negligence in handling radioactive ma- 
terial. 

The situation came to light when two 
Atomic Energy Commission inspectors 
checked a laboratory that develops the 
exposed film in the badges. Badges 
coming from one client showed exces- 
sive radiation, indicating that every per- 
son in the client's employ might be 
receiving dangerous radiation. 

Investigation with a radiation detec- 
tor quickly showed that the radiation 
was limited to one man who handled all 
the badges. It came from his Rolex 
watch, which gave off about the maxi- 
mum permissible dose. 

The source of the radiation was stron- 
tium -90 on the bezel around the dial. As 

[V 
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Every precaution is taken by AEC to pro- 
tect workers and public against danger- 
ous radiation. Here young lady submits 
to hand and foot radiation counter. 

Recent scare involving leading Swiss 
watch maker has had international re- 
percussians. Amsterdam investigators 
above, check for dangerous timepiece. 

Electronic apparatus, left. is used at Los 
Alamos to detect and measure small 
amounts of radioactive material within 
body. Woman is moved inside counter. 

a result of this discovery, the A.E.C. and 
the Rolex company are making strenu- 
ous efforts to get back every one of hun- 
dreds of the "Rolex GMT Master 
Watches" now inside the United States. 

Incidents like this can be expected to 
multiply in the coming decade because 
every day more and more radioactive 
materials are being used on farms, in 
factories, hospitals and space vehicles. 

There are three categories of dam- 
age caused by radiation: 1. immediate 
bodily injury; 2. somatic damage to the 
cells, which may not show itself for 
years and; 3. genetic damage, or damage 
to the reproductive cells, which may 
show up in your unborn children, 
grandchildren and so on. 

The possible sources of radiation that 
[Continued on page 124] 
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RADIATIOPI 4MONITOR 

Neat appearance 
and small size key- 
note this little 
gem. The small 
holes in the center 
are openings for 
the tiny "speaker." 

Completed unit is 
shown below with 
cover removed. 
The disk capacitor 
seen at center, 
hides the earphone 
speaker from view. 

build a 

Radiation Monitor 
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TR3 
-, RED DOT 

RECTIFIER 
OUADRUPLER 

STACK 

EARPHONE 

By R. L. Winklepleck 

This unusual device is vest-pocket size; compares 

favorably with commercial gamma -ray counters. 

THE office of Civil and Defense Mobilization and the Atomic 
Energy Commission have both gone on record favoring a small 

battery -powered radio and an equally small sensitive radiation 
detector for every family. There isn't, however, a radiation level 
indicator yet on the market which is entirely suitable. Thus, if 
you'd like to have your own indicator you'll have to build it; and 
this need not be complicated nor fabulously expensive. 

The radiation level monitor described here has about the same 
size and cost of a small transistor radio. A standard transistor bat- 
tery is used at about the same current drain. 

Actually, there's nothing new nor unusual about the circuit. 
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The power supply is a 300 -cycle Hartley - 
type oscillator using a high -alpha tran- 
sistor (TR1) and a subminiature trans- 
former (T) . The stepped -up AC at the 
secondary of the transformer is further 
boosted with a compact voltage quad- 
rupler-rectifier and filtered by R2 -C6. 
The output of the power supply exceeds 
one thousand volts (open -circuit) with 
a fresh battery and drops to about 800 
volts when the battery voltage falls to 
six volts. The oscillator draws approxi- 
mately ten ma. from the battery-about 
the same as a 6 -transistor radio with the 
volume up-so battery life is excellent. 
Since the high -voltage output current is 
only a few microamperes, both a VOM 
and a VTVM will load down the circuit 
too much for a correct voltage reading. 
You can assume the output voltage is 
correct, however, if the oscillator is op- 
erating. Remember that even at a low 
current a 1000 volts has a nasty sting, 
so be careful. 

The radiation detector is an inexpen- 
sive Geiger -Muller tube sensitive to 
gamma and high-energy beta radiation. 
It is rugged, is not damaged by over - 
voltage and produces a useable output 
over an operating range of 800 to 1100 
volts. The tube normally is non -conduct- 
ing but, each time it is penetrated by a 
particle of gamma radiation, the internal 
halogen gas ionizes briefly to produce a 
current pulse through the associated 
circuit. The frequency of the pulse is an 
indication of radiation intensity. 

A two -stage, direct -coupled, transis- 
tor amplifier is used to raise the audio 
level of the pulses so they may be heard 
even in noisy locations. A very sensitive 

7500 -ohm impedance earphone is used 
which produces a signal loud enough to 
be heard with the phone mounted in the 
cabinet. 

All components have been selected to 
give dependably good performance in a 
small package. The model shown here is 
built into a plastic box measuring 
11/4" x 31/4" x 41/4" outside dimensions. 

A 3" x 4" piece of phenolic perforated 
board is used as the component mount- 
ing base. An L-shaped scrap of alumi- 
num is mounted on one end to receive 
the switch and the transformer. A rec- 
tangle of board is cut from the opposite 
end to accept the battery which is held 
in place by the other components and 
attached to the circuit with snap fas- 
teners. The G -M tube is held by a metal 
strap designed for holding a power re- 
sistor. This strap is in contact with the 
tube's external graphite coating which 
serves as the tube's cathode. The anode 

[Continued on page 120] 

PARTS LIST 

R1-10,000 ohm resistor I/2 watt 
R2-100,000 ohm resistor V2 watt 
R3-10 megohm resistor V7 watt 
CI-.5 mid 200 -volt capacitor 
C2 thru C5-.01 mfd miniature capacitors 400 volts 

(Aerovox P832 or equiv.) 
C6-.015 mfd disc capacitor 1600 volt 
C7-100 mfd 12-15 volt electrolytic capacitor 
TRI-Transistor CK721 
TR2-Transistor 2N35 
TR3-Transistor CK754 
V-G-M tube CK1026 (Raytheon) 
SRI-Selenium rectifier UIOHP (International 

Rectifier) 
TI-Miniature transformer (UTC 0-2) 
SW-SPST pushbutton switch 
B-Battery 9 volt (Eveready #226 or equiv.) 
Misc.-Earphone 7500 ohm (Lafayette MS260), 

plastic case, phenolic board 

Carefully note wiring 
and polarity of recti- 
fiers (SR1-4). The sig- 
nal is from V-TR2. 
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New image orthicon 
TV camera tube is 
pointed out -to Gen- 
eral Electric execu- 
tive by Dr. Peter 
Wargo, right. It oper- 

.11 ates on far less light 
than ordinary tubes. 

Super -Sensitive TV Camera Tube 

The GL -7629 is not 
only brighter, but 
much better in the 
depth of focus de- 
partment. These 
off -the -screen pic- 
tures show differ- 
ence. At right rep- 
resents GL -7629. 
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Night scene at air- 
port serves to illus- 
trate how new tube 
can be used to cover 
after -dark events. 
Note how GL -7629 
picture, right, also 

I takes in hangar and 
-e terminal area in the 

distant background. 

COLOR TV of night baseball? Impossible, you say. Too dark 
for color TV. But you're wrong! General Electric's new 

image orthicon tube, GL -7629, interchangeable with standard 
camera tubes, needs only 1/10 to 1/20 the light required by 
standard cameras. That means color TV under normal lighting 
and black -and -white TV under sub -normal lighting. The ex- 
treme sensitivity comes from a new high -gain, thin-film mag- 
nesium oxide target some 2 -millionths of an inch thick -100 times 
thinner than conventional tube targets. What's more, there's no 
"stickiness" or "burn -in" of the p-evious image after the scene 
changes. WLW-T tested the tube in basketball colorcasts and 
plans to colorcast ten Cincinnati Redlegs night baseball games. y 
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TV picture on monitor set is being fed into TPR recorder at right where it is 
transformed into tiny wrinkle patterns on special transparent film in vacuum. 

tape and film move over for 

New All -Purpose Recorder 
By Donald C. Hoefler 

MAGNETIC recording, which for a decade has reigned su- 
preme as th.e method of storing sound and (more recently) 

video, may soon be knocked down a peg or two. And motion pic- 
ture film, which is essentially the same as it was 70 years ago, 
may be faced with a similar situation. A new method of recording 
has appeared on the scene, and while it bears some resemblance 
to each of its predecessors, it may yet prove to be superior to both 
of them. 

The new system, a product of General Electric Research Lab- 
oratory, is called thermoplastic recording, or TPR for short. Like 
magnetic tape, it provides instantaneous playback of either sound 
or picture. It is erasable and can be reused. And like photographic 
film, it can store 100 times more information than the same 
amount of tape. 

TPR records pictures in either black -and -white or color, and 
these can he reproduced directly through a video system, or 
through a standard projector with only slight modification. When 
light strikes the TPR surface at an angle, pictorial information 
can be read with the naked eye. And since the ultimate cost is 
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 ELECTRON GUN 
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Diagram, above left, shows layout of recorder. At right is diagram of process 
charging thermoplastic with electron beam to record images in form of ripples. 
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When ordinary light 
strikes TPR wrinkles 
at an angle, the image 
mcy be read with the 
naked eye. Each 
frame is less than 1/4 - 

inch wide. The wrin- 
kles, caused by the 
electrons trying to 
seek neutral layer 
below viscous plastic, 
may be smoothed out 
for re -use of the tape. 
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All two -dozen volumes of Encyclopedia Britan- 
nica can be recorded on one reel of TPR tape. 

Thermoplastic fape 
moves from feed reel, 
bottom, past electron 
gun, heating unit and 
an optical monitor to 
the fake -up reel, fop. 

11. 

Projection of TPR image can be achieved with 
simple optical system and series of gratings. 
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LINE 
LIGHT 
SOURCES 

1 

PICTURE ELEMENT 
GRATING 

CONDENSING 

LENS 

SCREEN 

PROJECTION 

LENS 

For TPR color, film.wrinkles act as prisms to 
break up white light. Rays of color then pass 
through a partial filter grating and are re- 
combined on the screen in proper proportion. 

expected to be quite low, TPR may be- 
come tomorrow's hi-fi, home movies and 
off -the -air recorder all rolled into one! 

Recording is in the form of small 
waves or ripples on the surface of a plas- 
tic tape which looks somewhat like film. 
These ripples are formed by an electron 
beam, which scans across the surface of 
the film, very much like the beam which 
"draws" the picture on the face of a TV 
tube. The input to the recorder may be 
an audio or video signal or both, much 
like that used in magnetic tape record- 
ing, while the output image on the film 
is somewhat like that on a photographic 
film. Pictures on the film can be pro- 
jected immediately, or the images can 
be played back as audio or video and 
there is no darkroom work or other 
processing involved. 

The recorder physically resembles a 
professional tape recorder. But in place 
of the recording head there is an elec- 
tron gun, and in place of the playback 
head there is an optical monitor. The 
entire unit is enclosed in a high vacuum 
because the electron gun must operate 
in a vacuum. The electron beam strikes 
the film directly. 

The film actually is a three -layer 
sandwich with a plastic base similar to 
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With With digital computer binary system, light and 
dark squares in above pattern could represent 
"0" and "1", making it possible to record 40 - 
million "bits" of information per square inch. 

that of standard movie film. Next comes 
a thin, transparent coating of an elec- 
trically conductive material, and finally 
a layer of thermoplastic. The thermo- 
plastic surface is bombarded with a 
beam of electrons from the gun. The 
thermoplastic takes on a charge under 
bombardment with a pattern of excess 
electrons on its surface corresponding 
to the modulation of the beam from the 
gun. 

Now we have a capacitive effect, or a 
static attraction between the thermo- 
plastic surface, which has an excess of 
negative electrons, and the middle con- 
ducting layer of the sandwich, which is 
at ground potential. Then if the charged 
thermoplastic were a viscous liquid, it 
would deform into ripples as the elec- 
trons try to reach the electrically neu- 
tral ground layer. 

In TPR, the charged material is made 
viscous temporarily by a radio -fre- 
quency (RF) heater which induces a 
voltage into the conducting layer, 
getting it hot enough to melt the thermo- 
plastic layer right next to it. The 
negative electronic charges in the 
thermoplastic, attracted to the transpar- 
ent conducting coating, depress the 

[Continued on page 120] 
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All -Transistor Intercom Kit 
Easy to build battery -operated unit handles up to 

five slave stations with special remote -call circuits. 

TODAY, when intercoms are becoming almost as common as 
radios, a new unit really has to have an extra "gimmick" or 

two to deserve special notice. The new Heathkit intercom 
qualifies easily for the "something special" category. 

First of all, it's transistorized and has a whopping (for transis- 
tors) 1 -watt output. The master unit's three -stage amplifier is 
powered by eight size "C" cells. On the front panel are five slide 
switches which handle from one to five remotes and another slide 
switch which shifts from "net" communication between master 

Modern styling of the blue and white plastic 
cabinets of the completed slave and master 
units are shown in the photos at left and below. 
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Batteries are in- 
stalled in place in 
special clamp holder 
along the rear edge 
of the master unit. 

Up to five different slave units may be con- Open chassis and miniature components insure 
nected to master's screwtype terminal board. ease of wiring. A small hot iron should be used. 
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Finger points to 9 volt 
battery in remote unit. 
Two sections of plastic 
cabinet . snap together. 

. LINE 

REMOTE LINE 
SPEAKER -MIKE 

e. 

4ibef 4 1-; 
1S. 

1. 

C2, , INPUT TRANS. 

IIIt REST.OF INTERCOM Special circuit used in ccr.rr CIRCUIT remote switching. See 
text for circuit details. 

B2 

and remotes to inter -communication 
between remotes. There's separate vol- 
ume controls for talking and listening 
and on -off switching which is part of the 
spring -return. "listen -talk" switch. 

Each remote unit contains a 10 mfd 
capacitor (Cl), a nine volt battery 
(B1), and a momentary -contact slide 
switch (S) . In the simplified schematic 
above (all control switches omitted) 
the master is shown at the right in its 
listen mode. Across the line is the wind- 
ing of relay R, and in series with the 
primary of the input transformer is an- 
other 10 mfd capacitor, C2. The contacts 
of the relay, RS, are normally open and 
go to B2, the master's eight batteries. 

With the master turned off, B2 is open 
and the system is entirely dead. How- 
ever, when the person at the remote 
presses down on S, DC from B1 goes 
over the line and energizes R, causing 
contacts RS to close. The amplifier 
springs to life instantly, and anything 
said over the remote is now reproduced 
in the master's speaker. 

Capacitors Cl and C2 prevent the DC 
of B1 from going through the remote 
speaker and input transformer. How- 
ever, the capacitors offer little imped- 
ance to voice frequencies. 

At the master end, the winding of 
R offers a high impedance to voice 
frequencies, and they therefore flow 
through C2 into the transformer. 

The arrangement is beautifully sim- 
ple, foolproof, and absolutely free of all 
shock hazard. This is much more than 
can be said about the hot -chassis AC -DC 
intercoms sold as "baby sitters." 

Heath says that the system is good for 
about a mile of separation between mas- 
ter and remote. This is far in excess of 
normal intercom requirements. Your El 
reviewer tried it with 50 and 500 -foot 
lengths of No. 20 solid wire, with only a 
slight volume drop on the longer loop. 
The speaker -mikes are 45 -ohm units 
made especially for intercom service. 

Overall sensitivity is almost embar- 
rassingly high. With a remote unit at the 

[Continued on page 109] 
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All About Tubes ........°. 

A Filament Checker 

How To Fix 
Your TV 
Television troubleshooting can be easy! 

A systematic approach, a little knowhow, 

some sensible precautions, and you cap 

tackle most TV troubles like an 'expert. 
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YOUR TV SET 

As the local authority on electronic matters, do you have to 
mumble excuses when a friend asks you to have a look at his 
ailing TV? Or even worse, do you have to haul your own set to 
the repair shop when something minor goes wrong? Well, fret 
no more; in the following pages ELECTRONICS ILLUSTRATED 
presents a concise, up-to-the-minute and to -the -point guide to TV 
troubleshooting which will take care of the majority of your TV 
trials and tribulations. 

Remember you have a reassuring statistic on your side; eight 
out of ten TV troubles are the result of defective tubes or some 
other easy -to -remedy cause. 

Each Section and What it Does 
In common with most electronic equipment, a television re- 

ceiver is made up of sections, each of which makes a unique 
contribution. 

The Antenna 
All the broadcast TV signals are picked up by the antenna 

and sent down the transmission line to the tuner. An outdoor 
antenna is always more effective than the indoor type although 
in strong signal areas indoor antennas are adequate. 

A defective antenna system can result in a complete loss of 
picture with snow in evidence on the screen, or weak, snowy 
picture, or a picture with ghosts. 

The Tuner 
Known also as the "front end" the tuner selects the channel. 

Both the picture and sound RF signals pass through the tuner 
and are amplified. The RF frequency is reduced to a lower fre- 
quency called the intermediate frequency, or simply IF. The two 
tubes usually found in the tuner are the RF amplifier and oscil- 
lator -mixer. 

If either of the front end tubes fails or if a defect develops in 
their associated circuits, both picture and sound are lost, but the 
light (raster) on the screen remains. 

The IF and Video Amplifiers 
Your set has two to four tubes whose job is to amplify the pic- 

ture and sound IF signal. 
Past the IF amplifier we find the video detector employing a 

,\ tube or diode. At this detector circuit the picture and sound 
9 signals are sent on their separate ways. Failure of the detector 

j\ti 
1[" `¡I or IF tubes or components will result in loss of picture and 
lilt loss of sound: 

The video section consists of the video amplifiers, the 
automatic gain control (AGC) circuits, and the picture 
tube or CRT. There are one or two video amplifier tubes ( which amplify the video signal on its way to the CRT. 

1 The AGC tubes and circuits provide automatic control of 

11 

the amount of video signal developed at the video detector. 
r/ When these circuits are working well, it's unnecessary for the n. Q viewer to readjust the contrast controls as he switches from a 

¿7 Í strong to a weak channel or vice versa. 
A failure of the video amplifiers will cause you to lose the pic- 
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ANTENNA 

TUNER 

ture, but not the screen raster, and not necessarily the sound. 
Troubles in the AGC circuits may give effects varying from an 

extremely black picture to a complete loss of picture. AGC defects 
may also cause a reversal of light values, leading to an unstable 
picture which looks like a photographic "negative." A harsh 
buzzing in the sound will sometimes accompany AGC troubles. 
Contrast brightness and AGC controls are in this section. 

PICTURE I F.. 
AMPLIFIERS 

AND 
DETECTOR 

SOUND 
SECTION 

VIDEO 
AMPLIFIERS 

SPEAKER 

SYNC 
SECTION 

SWEEP 
SEC -ION 

HIGH 
-+-a VOLTAGE 

RECTIFIER 

Block diagram of typical TV receiver. Each section has one or more tubes. 

The Sweep Section 

As its name indicates, this circuit's job is to move the electron 
beam across the face of the CRT. The picture on your television 
screen is "traced" out by a moving spot of light which "starts" 
at the upper left hand side of the screen and rapidly moves in a 
straight line across the screen to the right. It then snaps back to 
the left hand side of the screen and traces out another straight 
line just below the first. The entire picture is "scanned" in 525 
lines, 30 times per second in a process so fast that the eye can- 
not perceive the motion. 

This scanning process takes place whether a picture (video) 
signal is coming in or not. In the absence of a video signal the 
uniformly lighted screen.is called the "raster." The video signal 
intensity modulates the scanning spot and a picture results. 

This section's tubes are the vertical (vert.) oscillator, vert. 
amplifier or vert. output, horizontal (horiz.) oscillator, horiz. 
discharge, horiz. output, and damper. 

The controls and adjustments associated with this section are: 
Vert. Hold, Height, Vert. Linearity, Horiz. Hold, Width, Drive, 
Horiz. Linearity. 

Troubles in the sweep tubes or circuits may result in: 
(1) Horizontal line of light through the center of the screen 
(2) Completely dark screen 
(3) Picture or raster which does not fill the screen completely 
(4) Improper picture or raster dimensions 

The Synchronizing Section 
Your TV receiver's sweep circuits must be properly synchro- 

nized with those of the camera at the broadcast studio to insure 
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Rear chassis view 
of a late model 
receiver using a 
printed circuit - 
board. Note the 
separate power 
supply (top) and 
the tuner chassis. 

a stable picture. -Synchronization (Sync) circuit troubles show 
up as: 

(1) Picture rolls vertically 
(2) Picture "tears" horizontally 
(3) White and dark areas on the screen with or without slant- 

ing lines, but no stable picture. 

High and Low Voltage 
The High Voltage (H. V.) rectifier circuit which generates 

voltages ranging from 12,000 to 16,000 volts derives its energy 
from the horiz. output amplifier. That is why failure of the 
horiz. oscillator, horiz. output tube, damper or high voltage 
rectifier will result in a completely dark screen. The sound 
will not usually be affected. 

The low voltage power supply furnishes B+ plate and 
screen voltages required by the tubes in the set. There are 

two basic types of supplies; one uses a power transformer and 
vacuum tube rectifier. The other does not employ a power trans- 
former and utilizes metallic (selenium or silicon) rectifiers. Some 
sets however, use both the metallic rectifier and a transformer. 

Complete failure of the low -voltage supply will result in a dead 
set, with no picture, no raster and no sound. Partial failure of the 
power supply may cause hum, low volume, or a shrunken picture. 

The Audio Section 
This section is fed by the frequency modulated audio signal 

coming from the video detector (or sometimes from the video 
amplifier) . The signal is amplified, demodulated, amplified again 
and is fed to the loudspeaker. 

The tubes in this section are called: audio IF amplifier, audio 
detector, audio amplifier, audio output. 

Audio circuit defects may cause complete loss of sound, dis- 
torted sound or weak sound. 

1' 
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FIRST ADJUST 

Before "pulling" tubes, or more radical measures, it would 
be a good idea to first try resetting the "service" controls. Normal 
tube and component aging will frequently cause picture distor- 
tion that can be eliminated by simple readjustments. 

Size and linearity adjustments may be labelled: (1) vert. size 
or height; (2) vert. linearity; (3) horiz. size or width; (4) horiz. 
drive or drive. 

If the picture does not fill the screen vertically, or if the people 
on the screen have compressed heads and long legs, or very long 
heads and short legs, the height and vert. linearity adjustments 
should be reset. If the picture does not fill the screen horizontally, 
the width and drive adjustments require resetting. 

Caution 
Don't turn any control or adjustment unless it is labelled 

and you know what its effect will be. Before you try any 
horizontal frequency adjustment (in the back of your set), 
mark the position of the control. Vary it on either side of this 
initial position. If this does hot restore picture stability, 
return the control to its original setting. This precaution 
applies also to other service 'adjustments. 

The procedure for getting correct dimensions requires first that 
you select a non -operating channel on which you see only the 
illuminated screen (raster) without a picture. A close look at 
the screen will reveal bright horizontal scanning lines. Reduce 
the setting of the brightness control if necessary. If the lines are 
not uniformly spaced or if the raster does not fill the screen com- 
pletely, set the height and vert. linearity adjustments until the 
proper vertical dimensions and Iinearity are obtained. Now switch 
to an operating channel. The picture should fill the screen with 
the proper proportions. A slight touch-up may be necessary. 
For horizontal width reset the drive and width controls. 

If you cannot fill the screen completely or dimension it 
properly with the size and linearity adjustments, one or more 
tubes in the sweep section of your set may be defective, or 
your picture may be off center. We will discuss these possibilities 

and their cure later. 
A simple check to determine if the size and linearity 

adjustments are properly balanced, is to observe the 
shape of a circle when it is flashed on the screen. If it 
is not a good circle, but is excessively elongated or 
elliptical, the size and linearity adjustments require 
resetting. In all of these settings remember that per- 
`ection is not going to be achieved and you will have 
to make some compromise with perfect linearity. 

Centering Adjustments 
Your set may have separate controls marked vert. 

cent, horiz. cent, or a single shaft extending from 
the back labelled "centering." This controls the posi- 
tioning of the raster both vertically and horizontally. 

Another type of centering control is the "ring 
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Picture Rolls 
Adjust the vertical hold control until picture 
"locks in." Check sync amplifier, sync separator, 
sync clipper, vertical oscillator and all other 
tubes so named to be in the vertical circuit. 

r 

No Horizontal Sync 
Adjust horizontal hold and/or horizontal fre- 
quency control until picture stops "fearing." 
Check sync separator, sync clipper, horizontal 
AFC and all other tubes in horizontal circuit. 

Jams 

iduff 

Hum In Picture 
One or more of the following tubes may be defec- 
tive: mixer -oscillator, RF amplifier, video detec- 
tor, and video amp. producing 60 cycle hum bars. 

No Raster-No Sound 
Low voltage rectifier, open tube fila- 
ment on series string filaments, defec- 
tive power transformer in parallel 
filaments, house fuse, line fuse and line 
cord and built-in circuit breaker. 

Insufñcient Height 
Adjust height, vertical size or vertical linearity 
controls. These tubes mcy be weak: vertical oscil- 
lator, vertical output and low voltage rectifier. 

No Picture-No Sound-Raster OK 

Oscillator -mixer, RF amplifier, video 
detector, sound detector, video ampli- 
fier, and AGC amplifier. In addition, 
check all video and sound IF (interme- 
diate frequency) tubes. 

70 Electronics Illustrated 



16. 

J 
! 

Snow In Picture 
Adjust AGC or local -distant switch. Check RF 
amplifier, IF amplifier and mixer -oscillator tubes. 
If these tubes are ok, make a thorough check of 
your antenna including the 300 -ohm line to set. 

Picture Not Centered 
If the picture is partially off the screen then 
you can adjust this with a centering control. 
This control usually consists of two levers on 
the neck of the picture tube which are rotated. 
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Insufficient Width 
If picture shrinks on both sides you may adjust 
the horizontal drive and width controls. Assuming 
this doesn't succeed, then check the horizontal 
oscillator, horizontal output, and damper tubes. 

No Vertical Deflection 
A thin white line across the face of the picture 
tube indicates a failure in the vertical circuit. 
Check the vertical oscillator, vertical multiplier, 
and vertical output tubes to correct this defect. 

No Raster-Sound OK 
Horizontal oscillator, horizontal output, 
damper, high voltage rectifier and fuse, 
picture tube. 

Double Picture 
Check out antenna and horizontal -drive 
control. 

No Picture-Sound OK-Raster OK 

Video amplifier, IF amplifier, and AGC 
amplifier. 

No Sound or Distorted Sound- 
Picture OK 

Sound IF amplifier, audio detector and 
audio amplifier. 
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type" with centering tabs. This is mounted on the neck of 
the picture tube, right next to the yoke. For proper centering 
either rotate the ring as a whole or adjust the tabs. 

Picture or AGC Adjustment 
This may be a continuously variable control or a switch 

labelled, Local -Distance, Fringe or Range. Its purpose is 
to adjust the sensitivity of the TV set to the strength of signal 

that is being received. It operates in conjunction with the contrast 
control. If it is a switch, receiver gain is increased in the Distance 
or Fringe position. If it is a continuously variable control, rotation 
in a clockwise direction increases the contrast of the picture. 

The proper procedure for adjusting a variable AGC control is 
to select the strongest channel in your area and turn the AGC 
control in a clockwise direction, to the point where objects in the 
picture start to bend. Then back off the AGC control just enough 
to remove the bend and leave normal reception. 

An alternate procedure is to select the weakest channel in 
your area. Set the contrast control 34 of the way up in the direc- 
tion of greater contrast. Turn the AGC control to the point where 
you just get "snow" in the picture. Then back off the AGC control 
until the snow just disappears. 

You may find that the procedure for setting the AGC control 
on the strongest or weakest channel may not be the best setting 
for one or more of the other channels. In that case a compromise 
setting may be required for best results in your set. 

ANODE 
SOCKEi- 

ANODE CAP 

LL (WALL OF TUBE) 

DEFLECTION YOKE 
I MUST BE FLUSH 

AGAINST BELL) 

FOCUS MAGNET 
(ADJUSTS OVERALL 

POSITION OF PICTURE) 

WINO NUT 

YOKE PLUG 

ION TRAP 
(POSITION IT FOR 

MAXIMUM 
BRIGNTNE SS) 

- TUBE 
SOCKET 

NIGN VOLTAGE 
CAGE 

CN ASSIS 

AC PLUG 

. . CAUTION! 
All areas shown in white on 
this drawing may have ,re-. 
sidual high voltage 'or' be 
fragile. Anode »socket and 
cap, and Plate caps in high r. 

voltage cage, must be 
shorted to ground accord-, , 

ing to the text and',other 
illustrations. Picture tube 
bell and. neck- must not be, 
struck, ,scratched or ' 

strained in any manner. 
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Some of the various tube types enccuntered in a standard receiver. 

ALL ABOUT TUBES 
If adjustment of the service controls doesn't eliminate the diffi- 

culties, then you're going to have to dig a little deeper into the set. 
As we stated earlier, tubes are the most frequent trouble sources 

so let's check them as our next step. 
:..., Tubes go bad ín several ways. Their filaments may blow 

t out. They may grow weak or they develop leakage or /'( shorts. In any case, replacement is the cure. 

8 
Before removing the back cover of the TV receiver, 

make sure the set is unplugged. If the antenna terminal 
strip is screwed to the cover, it should be unmounted be- 

'fore the cover is removed. The line cord is connected to the 
TV chassis by means of an interlock plug which pulls out of a 

two -pin socket on the chassis when the rear cover is removed. 
You'll need a "cheater" cord (available at your parts supply 
house) to let you operate the set with the back cover off. 

With the rear cover off all the tubes will be visible except for 
those in the high voltage cage. Some of the miniature tubes have 
a cylindrical metal shield around them which must be removed 
before the tube can be unplugged. You do this (depending upon 
the type of shield) by pulling straight up, or by pushing down 
on the shield, twisting it counterclockwise about 30° and then 
pulling it straight up. 

If you have difficulty removing the 5U4 tube because of the 
metal spring clip around the tube base, try pressing down on both 
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Preferred method 
of discharging the 
high voltage com- 
ponents involves 
use of a jumper 
lead and on insu- T 
lated screwdriver. Mi 

>?, 7 r 

_ 

parts of the retaining spring and pull the tube straight up. 
You'll find tubes with metal or glass shells of various sizes. Each 

of the tube types have a special base -pin arrangement that will 
fit only the socket designed for it. With rare exceptions you'll find 
only three types of tube bases (and sockets) used. They are the 
7 -pin miniature, 9 -pin miniature and octal. 

The area of wide spacings between the tube pins on the minia- 
ture types is your guide to the way they fit into their socket. The 
center key on the 8 -pin octal tubes fits into the slot inside the 
center hole ín its tube socket. In removing a tube from its socket, 
lift straight up and rock very gently or you may break the center 
key of the octal or bend the pins of the miniatures. Never force a 
tube; if it does not fit into the socket easily, the tube pins are bent 
out of line or you're trying to put it in the wrong type socket. 

The perforated metal enclosure (usually in the rear on the right 
side of the chassis) is the high voltage cage. Lurking within it 
is the high voltage transformer and the one or more tubes asso- 
ciated with it. The cage cover is secured by 1/4" hex -head sheet 
metal screws and a 1/4" Spintite wrench will be required to re- 
move them. 

The tubes with top caps inside this cage develop the very high 
voltage required by the picture tube. They all have spring or 
ceramic cap clips which must be slipped off before the tubes can 
be removed. 

Since these high voltage tube caps may retain a charge even after the power is off, it's a good idea to discharge them before 
getting to work. You can do this by clipping one end of a jumper lead (a length of insulated wire with an alligator clip at each end) 
to the metal shaft of the screwdriver and the other end to the 
chassis. Now hold the screwdriver by its insulated handle and 
touch the blade to the high voltage cap. A slight spark will indi- 
cate discharge of the tube. Follow the same procedure with the 
other high voltage tubes including any capped tube outside the 
cage. It's also a good idea to touch the screwdriver to the coating 
of the picture tube. 
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Tube Filaments 
Filaments are connected in series, in parallel or in a series - 

parallel combination. A series tube filament connection is 

like a string of Christmas tree lights, if one of the tube fila- 
ments burns out, and all the tubes go dead. 

In a straight parallel -connected set (which always has a 

power transformer) one or more filaments may burn out 
without affecting the others. 
If a series set goes dead, the trouble may be due to a bad 

tube. In a parallel filament set, however, if none of the tubes 
light, the trouble cannot be due to a single tube. 

Tube Testing 

One technique is to remove the whole batch from their 
sockets (carefully marking the tube number alongside the 
socket if your set does not already have some sort of guide) and 
cart them off to your local repair shop or do-it-yourself tube 
tester. It can get pretty tedious though to rur. a complete check 
on 15-20 tubes when all you are interested in is the one blown 
tube in your series -string receiver. An easy way out is to buy 
a complete set of replacem-nt tubes for times of trouble. A 

complete set of tube replacements excluding the picture tube 
will cost you about $20-$25 from the mail-order parts suppliers. 
And since your TV set probably has several duplicate tubes 
you need buy only one of each tube type found in your receiver. 
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Tube layout (such as is found on a label pasted somewhere in the rear of the 
set) of a horizontal -vertical type chassis. Tube pin arrangements are below. 
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TERMINAL 
STRIP 

A DO-IT-YOURSELF FILAMENT CHECKER 
A very simple, and highly recommended solution to the prob- 

lem of testing your tubes is the purchase or construction of a tube 
filament checker. Several companies have inexpensive kits or 
wired units. For those who want to "roll their own," here's how. 

A pair of 11/2 -volt penlite cells connected in series, a #49 bulb 
and pilot light assembly, four sockets, and some type of cabinet 
are all you need to assemble a simple quick -check filament tester. 
You just plug the tubes in the tester one at a time and if the tube's 
filament is good, the tester's pilot lamp will light. 

Yot.i can check the filament of the picture tube (CRT) by con- 
necting two test leads from the tester (one to each of the screw - 
type antenna terminals) . Touch the test leads to pins 1 and 12 
of the CRT. A good filament will cause the pilot light to glow. 

Fuses can be tested by placing them across the 2 -terminal strip 
so that the metallic ends of the fuse touch the two contacts. 

Tube sockets and other components shown may be arranged to suit cabinet 
and panel used. Bulb may be mounted in grommet instead of pilot assembly. 

7 PIN 

9 PIN 
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PILOT LIGHT 

Schematic of fila- 
ment checker shown 
at left. Only pins 
numbered are used. 

TERMINAL 
STRIP 
CONTACTS 

Black crackle finished cabinet was used in the author's model. The home 
constructor may use a wood, plastic or metal cabinet as is convenient. 

A _ 
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Before installing a picture tube brightener, make sure you have the correct 
type, depending upon whether your receiver has series or parallel filaments. 

PICTURE TUBE BRIGHTENER 

A picture tube brightener or rejuvenator, installed when re- 
quired, may extend the life of your picture tube for an appreciable 
time. You may need a brightener if your picture tube is old and 
if the picture is dim at the maximum brightness and contrast 
control settings, but otherwise normal. To make sure you buy 
the proper type of brightener for your set tell the parts store clerk 
the following information: the make, model number, and the 
number of wires (5 or 6) in the socket assembly which plugs onto 
the base of your picture tube. Installing the rejuvenator is a rela- 
tively simple job-just follow the instructions supplied with it. 
Be careful not to pull on or change the position of the small metal 
band (the ion trap) which is clipped around the neck of the pic- 
ture tube, close to the base. For if you change its position you will 
lose brightness, contrast and part of the picture. Readjustment 
of the ion trap is a simple procedúre. While observing the screen 
rotate the trap and simultaneously slide it by fractions of an inch 
along the neck of the tube until the best picture is achieved. 

Before adding a picture tubé brightener, try to determine 
whether or not other tubes are functioning properly. Check the 
horizontal -oscillator, age, sync, and video amplifier tubes. 
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FUSES AND THEIR LOCATION 
Like the electrical circuits in your home, most TV receivers 

are protected by fuses. TV fuses are small glass cylinders with a 
metal cap at each end. A thin metal filament, spring, etc., inside 
burns out if the current flow through the fuse exceeds its rating. 
You'll find fuses in two different circuits: low voltage power line 
and in high voltage circuit. The low voltage power line fuse which 
when it blows, cuts off power from the entire set. No picture, no 
sound, and the tubes don't light. However, if your set goes com- 
pletely dead, as just described, don't immediately rush to the 
conclusion that the line fuse is to blame. There are other possible 
causes for this condition which we will discuss later. 

The line fuse may be housed in a black plastic post type holder 
on the rear apron of the chassis. The rating will be found stamped 
on one of the end metal bands reading something like 3AG-2A- 
250V. This number identifies the fuse completely, and a replace- 
ment may be ordered. Many late model sets have push-button 
circuit breakers instead of line fuses. Check the manual. 

Another place where the line fuse may be found is on the 
chassis in a clip holder located near the low voltage rectifier. 

The second fuse protects the high voltage transformer. When 
it blows the picture tube goes dead, but the sound will continue 
and the tubes remain lit. Again, if your symptom is a dark screen, 
a blown high voltage fuse is just one of the possible causes. 

The high voltage fuse is sometimes found in a clip holder inside 
the high voltage cage and is accessible only after the cage cover 
has been removed. Or it may have "pig tail" leads like a capacitor 
or resistor and be soldered directly into the circuit beneath the 
chassis. In that case, the chassis must be removed from the cabi- 
net before the fuse can be checked. 

Once you have located your set's fuses and determined their 
rating, it would be well for you to buy a spare of each type for use 
if the occasion should require it. 

Several types of fuses used in both AC line and other portions of circuit. 
Device at bottom center is used to adopt pigtail fuse ro standard type. 
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TUNING FRONT END 

The tuning section of the set is encased in a separate housing, 
known appropriately as the tuner. It includes the RF amplifier, 
oscillator and mixer circuits. A change in the oscillator tuning 
range can result in a loss of picture, sound, or both. These symp- 
toms usually occur in older sets because of tube aging and the 
effects of temperature and humidity. A simple screwdriver ad- 
justment is usually all that is necessary to vastly improve your 
sound and/or picture reception. 

In some receivers oscillator "touchup or alignment" may be 
accomplished without removing the set from the cabinet. First 
remove the channel selector and fine tuning knobs. Then take off 
the escutcheon on which the channel numbers are inscribed. Two 
or more small circular openings will then be visible. The RF oscil- 
lator adjustment screw will appear in the bottom hole. The top 
opening is an overall adjustment which affects all channels. The 
fine tuning control must be set in its midpoint position and left 
there until alignment has been completed. 

Begin with the highest channel. Insert a long shafted non- 
metallic screwdriver (available at parts stores) into the proper 
opening and carefully adjust the oscillator screw for a compro- 
mise of optimum sound and picture. Only a few turns in one di- 
rection should be necessary to achieve this. Once the highest 
operating channel in your area is properly adjusted, switch to 
the next lower operating channel and repeat the procedure until 
all channels have been satisfactorily adjusted. If you have re- 
moved the cabinet from the set, it is a good idea to clean the 
contacts on the tuner with carbon tetrachloride. 

In the event that the above procedure does not apply to your 
particular tuner consult your instruction manual for further in- 
formation. V 

Typical cascade tuner. About 
the shaft are holes permitting 
fine balancing of each channel. 
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Electronic Numbers Game 
By Jack Cadden 

Here is an educational game that will keep the 
kids occupied for hours. It uses crystal diodes. 

r7IHIS game is really a miniature computer. It is easy to build 
1 using eight 1N34A diodes, and can also help the youngsters 

brush -up on simple addition involving three -digit totals. 
The game is played like this: Pointers on the three dials can be 

set to any combination of digits. The player must now select a 
combination which adds to the total indicated by one of the neon 
lamps at the bottom of the front panel. As an example, let's as- 
sume that when the game is switched on, the neon lamp corre- 
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Completed unit at left is covered with 
a Lucite face. Three sets of numbered 
brass bolts provide the switch contacts. 
At bottom center, neon lamps are seen. 
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Follow wiring guide during construction. When in doubt refer to schematic. 
Diode matrix can be seen above neon lamps. Wire top panel switches last. 

sponding to the sum 5 lights. The object 
then is to set the proper combination of 
numbers on the three dials which adds 
to that sum. Of the many possible com- 
binations which will add to 5, only one 
is "correct," and that one will cause the 

"5" neon lamp to extinguish, and an- 
other one to light. If the lamp corre- 
sponding to the sum 3, say, then lights, 
the game is continued by setting various 
combinations which add to 3, until the 
proper one again extinguishes the lamp 

82 Electronics Illustrated 



and ignites another. When the fourth 
and final combination is found, the game 
begins again. 

Electronically the game consists of 
switching circuits with a diode matrix 
and neon lamp indicators. A diode ma- 
trix is a well-known method of selecting 
ones of several circuits and indicating 
which one was selected by means of a 
neon lamp. The circuits comprise the 
two relays in series with the circuits 
formed by the selector switches. 

The "switches" representing each of 
the four possible selector switch combi- 
nations are shown as SW1, SW2, SW3, 
and SW4 in the schematic. The actual 
sequence of relay operation is as fol- 
lows: Activate relay No. 1, activate 
relay No. 2, open relay No. 1, and open 
relay No. 2. When the main switch 
(SW5) is turned off, both relays are in 
unenergized states. When SW5 is turned 
on and the first desired combination of 
numbers is found, relay RY1 is ener- 
gized by the 22.5 -volt battery connected 
through the 6800 -ohm resistor (R5) . 

The contacts of RY1 are connected so 
that its coil is now in series with the 135 - 

volt (B1) battery through a 27,000 -ohm 
resistor. This locks in the relay and it 
will hold until the coil circuit is broken. 
This occurs when the next combination 
is found, in effect closing SW2 and 
shorting out relay coil No. 1. 

Each coil has a 100 mfd, 25 -volt elec- 
trolytic can or tubular capacitor con- 
nected across it. This causes the game to 
"think" for about four seconds after 
each positioning of switches before it in- 
dicates whether the proper combination 
has been made. If such a time delay is 

[Continued on page 117] 

PARTS LIST 

RI,R2,R3,R4-27,000 ohm-all resistors 4/2 watt 
RS,R7-4800 ohm 
R4,R8-1000 ohm 
CI,C2-100 mfd 25 volt Electrolytic capacitor 
01-08-Diodes (IN34A or IN38) 
NEI-NE4-Neon Lamps (NE45) 
RYI,RY2-Relay (Kurman 310002/42Y) 
SWI-SW4-(See Text) 
SW5-SPST toggle switch 
B1 -135 -volt battery; (3 45 -volt batteries connected 

in series, XX30 Burgess or equiv.) 
82,83 -221/2 -volt battery (Burgess U15 or equiv.) 
Ivrisc -Lucite (8" e 14"), fiber rods (3), Box 131/="w 

e 31/2"h x 84/2"d (aoprox.) 

Heavy lines below indicate one of several Cabinet with cover removed. Three 45v 
circuit paths possible with panel switches. batteries wired in series are seen at left. 
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Séee,r~ed Ewe« 
Have you any question on electronics? Send it in 

and the Electronic Brain will provide the answer. 

Isolation Transformer 
Can two 6 -volt filament transformers 

be used for AC isolation as well as to 
provide 6 volts for the filaments of 
one or more tubes hooked up in a paral- 
lel arrangement. 

Steven Rose, Eureka, Cal. 

o117 
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Yes, this is a rather popular way to 
avoid the purchase of a single isolation 
transformer for low -power purposes. 
One can buy inexpensive transformers 
that handle up to 20 ma (such as the 
Stancor type PS -8415) for around $2.00. 
Such transformers generally have 6.3 
volt filament windings as well. 

To get around the use of such a trans- 
former, many hobbyists make use of a 
pair of spare 6.3 volt filament trans- 
formers as shown in the diagram in the 
so-called "back-to-back" circuit. Here, 
the current drain limitation is imposed 
on the system by the original current 
drain in the primary of each of the trans- 
formers when they are used in the nor- 
mal fashion. For example, a pair of 6.3 
volt @ 2 ampere transformers can de- 
liver 117 volts (rms) at about 75 ma 
without apparent overheating. In this 
way, one can often save money and get 
higher current output without addi- 
tional expense. 

TV to FM 
Can you tell me how to convert an old 

television receiver into an FM receiver? 
John Morris, Stanhope, N. J. 

The standard FM broadcast band 
ranges from 88 to 108 mc. This band lies 

between the frequencies of Channel 6 
and Channel 7 m the TV portion of the 
radio -frequency spectrum. 

The television set you mention in 
your letter has a wafer -switch tuner 
that cannot tune between channels, 
otherwise you could receive FM broad- 
casts without making any changes in 
the receiver at all. 

To enable you to listen to FM, it 
would be necessary to add a very tiny, 
two -gang FM variable capacitor across 
both the oscillator tuning coil and the 
RF tuning coil of the Channel 7 group 
right at the tuner mechanism. It would 
not do to have wire leads more than 
about one inch in length connecting 
these components. To make the controls 
more available, you might run bakelite 
extension shafts outward to your panel 
from the tuning capacitors. Once the 
capacitors are connected in place, you 
will have to do a little bit of minor re- 
aligning of the tuning slugs in the Chan- 
nel 7 coils to cover the entire FM band. 

Transformer Sound 
1 can hear a local broadcast station by 

placing my ear near the top of an old 
radio with neither earphones nor loud- 
speaker connected! How can this be? 

A. Ortin, Meriden, Conn. 
If you examine the radio chassis, you 

should find an output transformer 
screwed to the top metal surface. As the 
audio signal passes through this trans- 
former, the rapidly reversing magnetic 
field it produces tends to move the iron 
laminations, composing the transformer 
core, with respect to each other. If the 
transformer laminations are properly 
potted and screwed together tightly, this 
effect is unnoticeable. Old transformers 
tend to loosen; their potting compound 
also tends to deteriorate. This gives the 
laminations freedom to move. 

As they vibrate at the same frequen- 
cies as the audio currents in the wind- 
ings, they produce the sound you hear. 
The chassis top may act as a resonator. 
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24A Tube 
Many old radios used a tube called a 

"24A." Can you tell me what they are 
and how they are used, what heater 
voltage is required, and what the pin 
connections are? 

John Balliett, Muncy, Pa. 

SCREEN 
GRID 

PLATE 

The 24A is one of the original tetrodes 
or screen -grid tubes. It contains a 2.5 
volt filament requiring 1.75 amperes, an 
indirectly heated cathode, a screen grid, 
and a control grid, in addition to the 
plate. 

It was used particularly as an RF am- 
plifier and as a biased detector; prior to 
the development of this tube, all RF am- 
plifiers contained triodes that had to be 
neutralized to prevent them from oscil- 
lating. The 24A made this ticklish proc- 
ess unnecessary. 

The pin connections are given in the 
accompanying diagram. The tube re- 
quires a five -pin socket; in addition, the 
control grid connection is brought out to 
a metal cap on top of the glass envelope. 

CB Antenna 
At present, I am using a half -wave 

dipole, center -fed with 52 ohm coaxial 
cable (50 ft. long) as a transmitting an- 
tenna on the Citizens' band. How can 
I improve the range of the antenna? 

Robert Trogden, Hammond, Indiana 
There are two important factors that 

must be considered in erecting and util- 
izing transmitting antennas. First, is 
the energy from the transmitter getting 
to the antenna; and second, is the an- 
tenna radiating efficiently. 

The center impedance of a half -wave 
dipole is about 72 ohms. This impe- 

dance should be closely matched- 
especially when you are using low 
power-by the transmission line. A 52 - 
ohm cable represents almost a 30% 
mismatch to an accurately cut dipole. 
This does not mean that you have to 
replace your cable; it merely suggests 
that you ought to try to improve the 
impedance match by fanning out the 
ends of the coaxial cable to form a so- 
called "delta -match" termination. The 
amount of fanning required can either 
be calculated or determined by trial - 
and -measurement with a field strength 
meter. 

How are you coupling your trans- 
ceiver tank coil to the transmission line? 
Your question does not give this in- 
formation. Coupling at this point, how- 
ever, is extremely important and must 
be set up very carefully for optimum 
energy transfer. 

May we recommend the most recent 
edition of the ARRL handbook for full 
details on delta -matching and the con- 
struction of three and four element 
beam antennas? 
Built-in Antenna 

Can you provide me with information 
whereby I might replace my present 
outdoor radio antenna with a built-in 
indoor type? The radio I use is a 5 -tube 
superheterodyne type. 

Charles E. Ryan, 
South Norwalk, Conn. 

A very satisfactory substitute for an 
outdoor antenna on the broadcast band 
is a high -efficiency "loopstick" that is 
broadly tuned to the desired band. We 
can recommend the Meissner ferrite an- 
tenna coil, type 14-9015. This coil has an 
adjusting slug that will enable you to 
tune for optimum pickup over the en- 
tire broadcast band. 

Mount the coil in any convenient 
place, preferably on the fiber back of the 
receiver, keeping it as far from the 
chassis as you can. Connect a 150 mmfd 
mica capacitor across its terminals. 
Then join one terminal to the antenna 
input connection of the receiver and the 
other terminal to the chassis through a 
0.01 mfd paper capacitor. 

Tune the slug of the coil for maximum 
response at or near the high frequency 
end of the broadcast band. 
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spotlight on: 

15 '-Meters 
By C. M. Stanbury II 

Novices: Here's a DX band open to all! Often at 
the mercy of sunspots, the frequencies. between 

21 and 21.45 me represent a victory for ham radió. 

TAST month we described the champion of DX bands -20 
4 meters. Now let's look at the challenger. The 15 meter band 

represents one of the few major victories for amateur radio since 
World War II. The 1950's have seen 160 meters dwindle to almost 
inactivity and 11 meters go down the drain in the United States, 
despite a last minute and somewhat abortive attempt to turn the 
latter into a Citizen's Band. In return for these lost frequencies, 
the 450 kc between 21000 and 21450 kc have been allocated to the 
ham. 

A fair swap? We'll let you judge for yourself. Not too long ago, 
the ham had only two long range bands, 20 and 10 meters. Of the 
two, 20 was usually superior. Dead spots caused by complete skip- 
ping are frequently encountered on 10. On the other hand, 15 
meters is at present nearly always open during daylight hours 
(except during ionospheric disturbances) and, as a matter of fact, 
the average daytime working range averages out even better 
than 20 meters. 

Skip and SIUF 
The Maximum Usable Frequency over any path is determined 

first by the amount of ionization in the reflecting layer, and sec- 
ondly by the angle of incidence between the radio wave and the 
layer. As the distance from the transmitter to receiver increases 
to the maximum hop distance, the angle of incidence decreases. 
As this angle decreases, the MUF goes up. 

Considering propagation via the F2 layer (the upper layer of 
the F -region and the ionosphere) , we can, for example, choose 
distances of 2500 and 4000 miles. The maximum hop distance for 
this layer is approximately 2500 miles, thus our second example 
will require two hops, each 2000 miles. But the fact that it takes 
just one hop to cover 2500 miles in the first instance results in a 
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smaller angle of incidence, and a higher MUF. Stating the rela- 
tionship then, the longer the hop, the higher the maximum usable 
frequency. 

Ionization of the F -region has a pronounced effect on the 15 
meter band. First, when the sunspot count goes up, so does ioni- 
zation and MUF. Time of day is a factor. MUF's are highest 
around 1400 local standard time. For our purposes we must con- 
sider time at point of contact between the radio wave and the F2 
layer. If there is more than one point (multi -hops), ionization 
must be sufficient at each point to permit reflection. 

Next, season of the year: The F2 layer, as you've probably gath- 
ered, is the key layer fo'r 15 meters. It behaves in a manner oppo- 
site to all other layers. It is actually more ionized in winter. Sum- 
mer is a peak period for the others. 

Finally, we have proximity to the magnetic poles. MUF in polar 
regions is considerably less than in those areas near the Equator. 
With skipping such a vital factor in the 21 me region, tropical and 
semitropical stations have a slight edge. The same advantage is 
not noticeable on the 20 meter band. 

Operating on the Band 
For the first time in this series we find a large portion of the 

band open for phone operations, almost half. As A3 (phone) 

Restricted to CW (radiotelegraph) on 115 meters, the Novice who builds his 
code speed to a respectable level has a fair chance lo work foreign hams. 
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APPROX. 22. FOR 15 METERS 

12 OR 14 
COPPER 

WIRE 

SOLDER 
FOR ADDEO 
STRENGTH 

SHIELDING I I INSULATOR 

.72 OHM 
COAXIAL CABLE 
FEEDER LINE 

APPROX 22' FOR IS 

ANGLE 
SHOULD BE 

90 

300 OHM -r 
TWIN LEAD 

FEEDER LINE 11 

88 

300 OHM 
TWIN LEAD 

TWIN LEAD 
INSULATORS 

Easy to construct half -wave dipole is 
shown at left. It has little or no direc- - 
tionality. Note 2T length of half -wave. 

The simple folded dipole is also a pop- 
ular antenna. It does the lob when a 
ham can't afford to buy or build a beam. 

The cubical quad antenna is commercial- 
ly available. Unit below, the Cubex Mk 
Ill, is designed for 10, 15 and 20 meters. 



Solar flares (left) and sunspots (right) increase ionization of the F -region. 
Increased lionization tends to mean better reflection for 21 me radio signals. 

requires approximately ten times the 
bandwidth necessary for CW, we can- 
not help but wonder why a larger por- 
tion of the lower frequency bands has 
not been allocated for voice transmis- 
sions. However, the purpose of this se- 
ries is not to second guess the FCC. 

With a wide phone band and QRM 
(man-made interference) reduced by 
skipping, 15 meters is definitely tops for 
single sideband DX transmission in the 
U.S. SSB does not attract DX stations 
when the band is crowded. Foreign SSB 
operators usually prefer 20 meters 
where they have 14300-14550 kc virtu- 
ally to themselves. On 15 meters, Ameri- 
can single sideband stations usually 
cluster in the upper 50 kc while foreign 
SSB operators are pretty well scattered 
throughout the phone portion of the 
band and must fight it out with standard 
phone transmitters. 

The pattern of foreign phone stations 
working on U.S. CW frequencies is, for 
the most part, also followed up on 15 
meters, especially when overseas opera- 
tors do not wish to work American sta- 
tions. In this connection a "rare stations" 
net has been founded by HH2Z on 21200 
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kc. Purpose of this net is to allow these 
stations to work other rare ones without 
"K" or "W" interference. 

As you've probably gathered, the pros 
and cons of 15 versus 20 meters can be 
argued from here to eternity, but one 
distinctive feature 15 has over 20 is a set 
of Novice frequencies. It is a big one, 
150 kc, and it represents the newcomer's 
chance to work the rare or semi -rare sta- 
tions. A good directional antenna can 
boost his effective power to a competi- 
tive level. Of course, a great deal de- 
pends upon the operating skill of the 
individual Novice. 

Beam antennas are often too complex 
for the Novice to construct and tune and 
are frequently too expensive for him to 
purchase ready-made. However, there 
are other directional arrays, such as a 
cubical quad, which can provide satis- 
factory results. But whether it is a beam, 
quad or simple dipole, the Novice has a 
chance, provided he can attract the DX 
operator's attention. There have been 
instances where Novices, using CW, of 
course, have worked foreign hams using 
phone. But these opportunities won't do 

[Continued on page 117] 
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E 1 assembles a 

Sun -Powered Radio 
This unusual kit using a 2 -transistor reflex circuit 
will operate on either solar or penlite batteries. 
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Layout of parts supplied with kif prior to as- Top of perforated board. Note Ioopstick an- 
sembly. Small parts are in bags in foreground. tenna at top edge, battery clip at lower left. 
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Above, wired model, case open.. Note sun 
battery mounted at upper left, with tuning 
capacitor beside it. At right is underside of 
perforated board, where wiring is done. 
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"CUNFLEX"-a word synthesized from "sun" and "reflex"- 
7) describes two basic features of this little receiver: its 1"x114" 

silicon solar battery generates voltage when placed under strong 
light, and powers a 2 -transistor reflex circuit. 

Actually, the solar battery is augmented by two penlite cells: 
the set will play in total darkness if need be. The type of power 
supply is simply selected by plugging the earphone into one of 
two jacks along the side of the p-astic case. These jacks serve 
two purposes; to supply a signal .to the earphone, or to switch 
in the desired source of power. 

The reflex circuit is remarkably sensitive. Two transistors 
are made to do the job of three. Broadcast band frequencies are 
amplified by the first transistor, detected into audio by a diode, 
then fed back to the transistor for additional amplification. 
But, such extreme simplicity has its drawback. Since there is 
only one tuning circuit [Continued on page 127] 
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A new photo process is enabling the Army to pack five times 
more electronics into their missiles. Held in hand are steps for 
making binary counter. Left to right: Plastic base wafer; wafer 
with screened wiring; holes are sandblasted; resistors are 
printed on; capacitors, semi -conductors and leads are inserted. 

This boy in Ham- 
burg, West Ger- 
many, is having 
fun with "Astro - 
Man," a remotely 
controlled green 
plastic robot that 
can be made to 
walk forward, 
backward, turn 
around and lift 
modest weights 
simply by pressing 
one of four but- 
tons. Price over- 
seas is about $4. 
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Adding A Tuning Eye 

I would like to add a tuning eye tube 
to my tuner so I can get sharper tuning. 
Can you show me how? 

¿84 

TO OTHER 
AVC-CONTROLLED 
STAGES 

IM 

.05 

R. J. Prichard 
Boston, Mass. 

IF 
AMPLIFIER 

fi ' 

--4AVC LINE 

-1 84- 
1200 TO 
250V) 

4 

6E5 

Not hard at all. Connect the target 
plate directly to B+, the triode plate 
through a 1 meg resistor to B+, ground 
the cathode, and tie the grid to the AVC 
line through 1 meg. Bypass the grid. The 
rest is carpentry. 

Pickup Impedance Matching 

How can I match a ceramic cartridge 
with a recommended load rating of 2 
megohms to amplifiers with input cir- 
cuits of 500k and 100k? 

J. R. Julianelle 
Dan1elson, Conn. 

FREQUENCY 

Hi -Fi questions are all answered 
by mail. If of general interest, 
they will appear in this column. 

The characteristic of a crystal -ce- 
ramic cartridge will vary with a chang- 
ing load about as shown. The higher the 
load, the greater the output-especially 
at the lower end. There is no significant 
increase in distortion as a result of vary- 
ing the load impedance, so you may 
strap the cartridge down as you wish so 
long as you compensate for loss of bass. 

This can be done in two possible ways; 
change the amplifier's input resistor to a 
higher value (try 2 megohms) or adjust 
the bass boost if the amplifier has tone 
controls. 

Stereo Woofer 

My stereo tape outfit has small 
speakers, and I would like to add a large 
speaker (single) for low frequencies 
only without disturbing the existing 
speakers. How can I do it? 

L. van Leeuwen 
Twisp, Wash. 

V 

AMPLIFIER 
A 

TAPE PICKUP 

1 
(DUAL) 

SMALL 
SPEAKER 

A 

AMPLIFIER 
B 

l 
BASS 

SPEAKER 

SMALL 
SPEAKER 

B 

The simplest technique for adding a 
bass speaker is to connect it across the 
amplifier outputs frDm the 4, 8 or 16 
ohm tap of one amplifier to the same 
tap on the other. 

If you have a copy of the Dec. '59 Elec- 
tronics Illustrated, look over the story 
entitled "Convert To 3 -Channel Stereo." 
It gives details on filling the "hole -in - 
the -middle." $ 
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Fig. 1. A quick -type dynamic mutual conductance tube and transistor 
checker. Tube sockets and settings are chosen via index in the comportment. 

Milt Kiver on 

Included is a general operating procedure for tube 

testing and information on quick -test checkers. 

IN spite of the wide variety of tube testers on the market, their 
general appearance and operational features are greatly simi- 

lar. Each contains a large indicating meter, a variety of tube 
sockets to accommodate the different types of tubes currently 
employed, and a series of switches and levers to establish the 
proper operating conditions for each different type of tube. 

The meter face is divided into several easily distinguishable 
areas. At the upper end of the scale, the dial segment is marked 
"Good" and any tube that brings the needle here can be consid- 
ered satisfactory. Just below the "Good" section, in the center 
of the scale, there is a much narrower section containing a ques- 
tion mark. Tubes that produce indications within this sector are 
in the doubtful category. They may continue to function satis- 
factorily but they are not providing as much current or as high 
a mutual conductance as tubes of this type normally should. In 

9-1 Electronics Illustrated 



most instances, when a tube produces a reading in this doubtful 
sector, it is advisable to replace it. The final section of the dial at 
the lower end, is marked "Bad" or "Replace" and any tube that 
produces a reading here -is far enough under par to warrant im- 
mediate replacement. 

On most of the tube testers that the reader is likely to encoun- 
ter, the operating voltages are brDught to the tube terminals by 
lever -type controls. Since the maximum number of pins on re- 
ceiving tubes is nine, there will be at least nine individual levers 
to position. Frequently there are several additional levers to help 
set up some auxiliary circuits in the tester. 

In addition to the levers, one or more rotary controls are also 
found. For example, a rotary selector switch is always employed 
to establish the proper filament voltage for the tube under test. 
Another rotary control establishes the load into which the tube 
operates; a third might regulate the amount of line voltage fed to 
the instrument. Line voltage variations will directly affect the 
amount of current produced by a tube being tested and this will 
affect its meter reading. If line voltage is low, the meter indication 
will likewise be low, perhaps falsely indicating a defective tube 
when in fact the tube is OK. A high line voltage will cause meter 
readings to be too high, perhaps adding enough to a weak tube 
to have it give a "Good" reading. Thus, it is important that exactly 

Fig. 2. A completely automatic checker utilizes pre -punched plastic cards. 
Matrix of 2 printed circuit boards is activated by cards and a power lever. 
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This model fast check 
tube fester has only two 
controls to set. In° -the 

° compartment at left is a 
"TV picture tube test 
adapter and rejuvenator. 

Below `k a 'tube ° tester 
which can check 5 tubes 
of the same type individ- 
ually by rotating a tube 
bank switch on the panel. 
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the right amount of line voltage be used 
to power the unit. 

In spite of the fairly large number of 
controls found on even the simplest tube 
checker, these instruments are simple to 
set up and easy to operate. 

Here is a general outline of the pro- 
cedure normally suggested. While it will 
not apply to any specific instrument, it 
will indicate the steps to take and this 
will be followed in some form by every 
commercial tester on the market. 

The first step is not to place the tube 
into the tester. The first step is to set the 
various operating controls to the proper 
positions for the tube under test. An in- 
dispensable part of each checker ís a roll 
chart which lists the control settings for 
each given tube type. The chart is ro- 
tated until the desired tube is found. 
From this, the various controls are then 
set as indicated. Once this is done, the 
power is turned on and the line -voltage 
control is adjusted until the meter 
needle lines up at the specific reference 
point established for this purpose. Now 
the tube is inserted into the proper 
socket. If the tube contains a grid or 
plate cap, a suitable clip is attached to 

A sensitive five inch 
meter reads directly i micromhos. Roll 
chart groups the most 
commonly used tubes 
separately for faster 
reading and 'testing. 

this element. This is important, other- 
wise proper results will not be obtained. 
The tube is then permitted to warm up, 
generally for a period of two or three 
minutes. Then, and only then, is it ready 
to be tested. 

The first test to perform is the shorts 
test. This is usually made with a four 
or five position rotary switch. The 
switch is advanced one position at a time 
and at each point the response of a neon 
bulb or other indicator is observed. If no 
short is indicated, the control is moved 
to the next position, etc. It is important 
that this test be carried out before the 
actual tube test is performed. This is a 
precautionary move, designed to pre- 
vent excessive current which a shorted 
tube may produce from passing through 
(and damaging) the meter. It is gener- 
ally a good idea to tap the tube during 
the shorts test in order to reveal loose 
elements which may short under vibra- 
tion. If a neon lamp is employed as the 
shorts indicator, it will frequently flash 
momentarily as the switch is moved to 
a new position. The flashes represent the 
discharge of a blocking capacitor in a 

[Continued on page 110] 
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Build -It Course -8 
Part 8 continues the construction of a Citizens 

Band rig. Here is the RF oscillator -amplifier. 

THE RF oscillator -amplifier fulfills two important functions in 
the Citizens Band rig. The oscillator portion generates the op- 

erating frequency-the amplifier builds it up to a useful power 
level, in this case, just below the legal limit of five watts. 

The heart of the oscillator is a quartz crystal. It displays an 
important quality known as the piezo-electric effect. If the crystal 
is physically squeezed, a voltage is generated. Conversely, when 
a voltage is applied across the crystal, it exhibits a mechanical 
strain. 

Now, apply a voltage, and quickly remove it. The crystal will 
continue to vibrate, setting up a train of alternating voltages. 
These waves soon die out due to the friction in the crystal mate- 
rial. If these resistances were overcome, the crystal would gen- 

4 

r 
Completed rig is at left. Mike 
is plugged into jack near the 
right edge. Below is underside 
of RF osc.-amplifier sub -assem- 
bly. See wiring guide on p. 99. 
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RF ANT. 

OSC. 8+ 
METAL 

SPACERS 

L4 in wiring guide is shown re- 
moved from sub -assembly for clar- 
ity. The external connections to 
this oscillator -amplifier board will 
be detailed in a future article. 

Topside of the sub -assembly. Tube 
has been removed from its socket 
at center and is visible near fop 
edge. The crystal is at lower right. 

FROM OSC. B+ 

MOD. 8+ 

NOTE: OPPOSITE END OF TANK 
COIL L5 (NOT SHOWN ) 

IS CONNECTED TO RF 
ANTENNA OST 

- 
© 
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RF osc.-amplifier schematic. Input 
and output connections are shown 
along bottom. They connect to 
small flea clips or posts in model. 

erate a sustained and stable oscillation. 
During the discussion of basic oscilla- 

tors, in previous articles in this series, 
the principle of feedback was shown to 
be one prerequisite for any oscillator. 
The feedback in this circuit occurs from 
the plate of the tube to its grid. The ca- 
pacitance between these electrodes pro- 
vides the path through which energy is 
returned to the crystal to restore losses. 

Crystals permit the design of ex- 
tremely stable oscillators. They are 
ground and lapped to fine tolerances. 
Generally, as the quartz material is 
made smaller, the crystal's operating 
frequency rises. There is an attendant 
disadvantage here. In the region of 27 
megacycles, the crystal becomes ex- 
tremely fragile; capable of only conduct- 
ing tiny currents. In practice, they are 

[Continued on page 123] 
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RF sub -assembly is shown mounted in place in 
above photo. Modulator is located at right. 

Top view with cover removed is at left. The 
space at center is for the RF sub -assembly. 

PARTS LIST 

CI0-15 mmfd mica capacitor 500 volt 
CI1-.002 mfd ceramic capacitor 600 volt 
C12-5 mmfd mica capacitor 500 volt 
C13-.005 mfd ceramic capacitor 600 volt 
C14-330 mmfd ceramic capacitor 600 volt 
C1S-2.7-30 mmfd compression trimmer capacitor 

(Arco 461) 
C16-9-180 mmfd compression trimmer capacitor 

(Asco 463) 
R3-47,000 ohm resistor t/2 watt 
R4-22,000 ohm resistor I watt 
R5-27,000 ohm resistor 1/2 watt 
R6-15,000 ohm resistor I watt 
L4-Oscillator coil. Wind 15 turns of #24 enamel 

wiry on Cambridge Thermionics LS3-30 me coil 
form 

L5-Output tank coil. Cut II -turn section from a 
B&W 3010 Miniductor 

XTL-Crystal, third overtone type, .005% tolerance 
V2--&AU8 tube 
RFC-Radio frequency choke (Ohmite Z-50) 
Misc.-9-pin tube socket with no centerpost, crystal 

socket (Lafayette CS -7), four 6-32x1" ma- 
chine screws and nuts, metal spacers to hold 
board 11/16"above bottom of metal case. 
Perforated board sub -chassis l'/s"x3 3/16" cut 
from Vector board listed in previous article, 
3 Iockwasher-type solder lugs, flea clips 
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Pencil Tips For Soldering 

The various multi -purpose 
screw -on tips normally used 
with a pencil soldering iron 
are handy for guns too. Just 
slip them over gun's tip (shown 
at right cutting Lucite strip). 

ti 

. 
',....471:1Z'Ifnri 

0 

w 

Tube Marking 
Hidden or shielded tubes are often overlooked 
while servicing your TV set. Mark their posi- 
tion with a grease pencil as shown above. 

Start Screws With Tweezers 
By starting tiny screws with a pair of tweezers 
you needn't worry about stripped threads or 
loss. File down tweezer tips for snug M. 

. e, v- 
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Compare your job, your age 

your pay, with that of 

men who 
enroll at C 

... then consider how handicapped you'll be 
without the knowledge of advanced electronics engineering 
technology which CREI teaches via home study 

Men can stand still-or lose their jobs- 
even in a growing industry. They're doing it 
now in the fast-growing electronics industry. 
Companies actively seeking men with ad- 
vanced technological knowledge are simul- 
taneously firing mediocre men. 

CREI students (more than 20.400 are cur- 
rently enrolled) keep pace with electronics 
progress-and are eagerly sought by em- 
ployers who offer solid opportunities for rapid 
advancement. 

We analyzed the backgrounds of men who 
enrolled for CREI advanced electronics home 
study in a recent month. Compare yourself: 

62% were civilians. 38% were in the Armed 
Services. 

Of the 62% who were civilians, 35% were elec- 
tronic technicians, lab technicians, engineering aides, 
research assistants, electronic specialists, and similar 
high -rated electronics engineering men. 

Average pay: $435 per month (range: $300 to 
$900). Average age: 28. Median age: 26. Previous 
formal electronic training varied from six months to 
more than a year. 

9.4% of the civilians were technical representa- 
tives-field engineers who were school- or factory -trained 
to help install, maintain, service and teach the use and 
operation of electronic equipment. Average pay: $626 
per month. Median age: 28. 

6.5% of the civilians held college degrees, most in 
field more or less related to electronics (engineering, 

physics, chemistry, etc.). These men were not in basic 
electronic work. Reason moat often given for enroll- 
ment: to supplement job -know-how with better under- 
standing of electronics. 

The remainder of the civilians were small groups 
of small percentages. 

Even if you compare favorably with new 
CREI enrollees now, haw do you think your 
salary will compare with theirs a year from 
now? Five years from now? 

Qualify for positions which require ad- 
vanced electronics education-while retaining 
your present job-via CREI home study. 
Meet your family responsibilities while gain- 
ing knowledge of electronic engineering tech- 
nology so essential for career advancement. 
College degree is not essential. If you have 
had basic electronic education, practical expe- 
rience in electronics, and a high school educa- 
tion, you can probably qualify. Use coupon 
below to find out, or write CREI, Dept.1704-G, 
3224 16th St., N.W., Wash. 10, D. C. 
CREI RESIDENCE SCHOOL fN WASHINGTON, D. C. 

For those who can attend classes, CREI 
operates full time residence school. Day and 
evening classes start at regular intervals. 
Qualified graduates earn AAS 
degree. Electronics experience 
not required for admission. 

Get 

:e..T.11 er 13.11.13 

This New Fact -Packed Booklet-It's Free', ' 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula . Founded 1927 
Dept.1704-G.3224 Sixteenth St., N.W., Washington 10, D. C. 

Pleose send me your course outline and FREE illustrated Booklet 
"Insurance for Your Future in the New World of Electronics" 

describing opportunities and CREI home study courses In 
Practical Electronic Engineering Technology. 

Radar, Servo 6 Computer Engineering Technology 
Electronic Engineering Technology 5 

Communications Engineering Technology 
o Television Engineering lecnnology 

Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronics Engineering Technology 

Name - Age 

Street 

City Zone 
Check, Home Study Residence School Korean Veteran 

CHECK 
FIELD OF 
GREATEST 
INTEREST 

To obtain fast, immediate 1141 
service and to avoid delay, 
it is necessary that the fol- 
lowing information to filled 
in: 
Employed By 

Type of Present Work 

Education: 
Yrs. High School 

Other 

Electronics Experience 
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Multi -frequency lightning flash emissions are picked up by crossed loop 
antennas of static direction finder. Data is sent to master station for fix. 

Sferics Stations 
Sound Out Storms 

By Myron B. Gubitz 

FDUCATED guesses claim an average of 44,000 thunderstorms 
. occur on our planet each day. In these there are some 

20 -million lightning strokes, each acting as a radio transmitter, 
sending out static on all frequencies. This static is called atmos- 
pherics, hence the term "sferics" to denote the Air Force's world- 
wide network of stations that triangulate on the radio noise in 
an effort to pinpoint unseen storms thousands of miles away. 

The USAF's Air Weather Service (AWS) maintains three 
sferics-tracking networks: the Atlantic Net, which covers an 
area from Newfoundland to Florida and from Washington, D. C., 
to Azores; the "Tornado" Net, with its master station in Kansas 
City, Mo., guarding the Great Plains region; and the Pacific Net, 
monitoring the Pacific and Far East. 

To get a clear idea of how a sferics network operates, let's see 
how a bolt of lightning over the North [Continued on page 122] 
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Azimuths sent fo master station at 
Andrews AFB, Washington, D. C.. 
by several slave stations are 
plotted by M/Sgt. Roy Connally. 
Intersection of lines gives a fix. 

Film, top right, is reviewed at 
master station. Each flash can be 
identified by a recorded time sig- 
nal transmitted by WWV. Time Is 
accurate to 1/100th of a second. 

Crossed loop antenna system is 
used to determine exact direction 
of sferics discharge. One loop is, 

generally oriented north -south. 
while the other faces east -west. 

First rack contains timing unit, 
two receivers, one a spare. Next 
panel has cathode ray indi:afor, 
amplifiers, -receiver and rectifier. 
In foreground is camera setup. 
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NOW YOU CAN HAVE YOUR, CHOICE OF CENTURY'S UNIQUE. 

Peak -to -Peak VACUUM TUBE VOLT METERS 
del VT -10 

LINE 

Moder VT-Io 

SCR50 
Net 

TERMS: 514.50 within 10 

days. Balance 511 
monthly for 4 months, 

FEATURES OF VT -1 and VT -10 

New advanced pentode amplifier circuit 
Large 6- 100 -microampere meter, many 

times more sensitive than meten used in 
most V.T.V.M.s Simplified multi -color easy - 
to -read 4 -scale meter No heat operation 
assures stability and accuracy Amplifier 
rectifier circuit with frequency comp 
attenuator - a feature found only in costly 
laboratory instruments Meter completely 
isolated Hand-crafted circuitry eliminates 
the headaches of printed Circuitry 1% re- 
sistors used for permanent accuracy Rug- 
ged gray hammertone steel case provides 
necessary shielding and eliminates plastic 
case drawbacks of cracking or melting 
Deep brushed long lasting etched aluminum 
panel Matching cover protects instrument 
face - snaps on and elf instantly. 

WITH LARGE EASY -TO -READ 6" METER 

featuring the sensational new 

MULTI -PROSE (Patent Pending) 

r No extra probes to buy! The versatile 
MULTI -PROBE does the work of 4 probes 

Q DC Probe Q AC -Ohms Probe 

© Lo -Cop Probe Q RF Probe 
No longer do you have to Cart around a maze Of entangled 
cables, lose time alternating cables or hunting for a misplaced 
probe. With just a twist of the MULTI -PROBE tip you can set 
it to function as either a DC Probe, AC -Ohms Probe, Lo -Cap 
Probe or RF Probe. 

LINE OPERATED 
Ideal for use on the test 
bench. Designed to run cool 
eyen under continuous 
operation ... Line isolated. 

BATTERY OPERATED 
Completely portable ... In- 
valuable wherever line con- 
nection is undesirable or 
unavailable ... Unique Cir- 
cuitry assures low battery 
drain. 

FUNCTIONS OF VT -1 and VT -10 
DC VOLTMETER . will measure D.C. down to 1.5 volts 
full scale with minimum circuit loading, and give accurate 
readings of scale divisions as low as .025 volts . - . Will meas- 
ure low ACC and oscillator bias voltages from .1 volts or less 
up to 1500 volts with consistent laboratory accuracy on all 
ranges . Zero center provided for all balancing measure- 
ments such as discriminator, ratio detector alignment and 
hi-fi amplifier balancing. 
AC VOLTMETER ... True Peak -to -Peak measurements as 
low as 3 volts of any wave form including TY sync, deflection 
voltages, video pulses, distortion in hi-fi amplifiers, AGC and 
Color TV gating pulses . - . Scale divisions are easily read down 
to .1 volts ... Measures RUS at 1/20th the circuit loading of 
a V.O,M.. . Unlike most other V.T.V.M.'s there is no loss in 
accuracy on the lowest AC range. 

ELECTRONIC OHMETER ... Measures from 0 to 1000 
megohms ... Scale divisions are easily read down to .2 ohms 
.. Will measure resistance values from .2 ohms to one billion 

ohms . . Will detect high resistance leakage in electrolytic 
and by-pass condensers. 
RF and LO -CAP MEASUREMENTS-with these extra 
VT -1 functions you can measure voltages in extremely high - 
impedance circuits such as sync and AGC pulses, driving saw 
tooth voltages, color TV gating pulses, mixer output levels, 
I.F. stage -by -stage gain and detector inputs. 

Model VT -1 

°BATTERY OPERATED _ 

Model VT1 TERMS: $14.50 within 10 

$5850 days. Balance SII 
Net. monthly for 

41 

months. 

SPECIFICATIONS OF VT -1 and VT -10 
DC Volts - 0 to 1.5/6/30/150/300/600/ 
1500 volts 
AC Volts (RUS and Peak -to -Peak) -0 to 
3/12/60/300/1200 volts 
Ohms - to a billion Ohms, 10 ohms cen- 
ter scale - RX140/100/1K/10K/100K/ 
IM 
RF - Peak reading demodulator sup- 
plied for use on all DC ranges 
Zero Center - available on all DC volt 
ranges With zero at mid -scale 
Decibels - from -l0 Ob to +10/22/ 
36/50/62 based on the Dbm unit: 00b.. 
IMO/ In 600 ohms 
Impedance - 11 megohms DC, 1 meg- 
ohm AC, 10 megohms La -Cap 
Input Capacity - 130 mmfd. RMS. 250 
mintd. Peak -to -Peak, 25 mmfd. Lo -Cap 

ccrV IN -CIRCUIT CONDENSER- TESTER- . 

Here is an 1N -CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT -1 actually steps in and takes over 

where all other in -circuit Condensers fail. The ingenious application of a dual bridge principle gives the CT -1 a 

tremendous range of operation ... and makes it an absolute 'must' for every serviceman. 

in -circuit checks: 
Quality of condensers ever' with circuit shunt resist- 
ance ... (This includes lea kage, shorts, opens. in, 
termagants) r Value of all condensers from 200 mmfd. to .5 mfd. 
Quality of all electrolytic condensers (the ability to 
hold a Charge) 
Transformer, socket and wiring 1 capacity 

out -of -circuit checks: 
Quality of condensers . . (This includes leakage, 
shorts, opens and intermittents) 
Value of all condensers from 50 mmfd. to .5 mfd. 
Quality of all electrolytic condensers (the ability to 
hold a charge) 
Nigh resistance leakage up to 300 megohms 
New or unknown condensers ... transformer, sock- 
et, component and wiring I capacity 

OUTSTANDING FEATURES 
Ultra -sensitive 2 tube drift -free circuitry 
Multi -color direct scale readings for both quality and 
value ... ín -circuit or out -of -circuit 

Simultaneous readings of circuit capacity and circuit 
resistance 
Built-in hi -leakage indicator sensitive to over 300 

megohms 
Cannot damage circuit components 

Electronic eye balance indicator for even greater 
accuracy 
Isolated power line 

Deep brushed long lasting etched aluminum panel 

Housed in sturdy gray hammertone finish steel 
case ... comes complete with test leads 

TERMS: $9.50 within 10 

days. Balance $5 month- 
iy for 5 months. 

10 DAY FREE TRIAL ON CENTURY INSTRUMENTS OF YOUR CHOICE 
See for yourself at no ñsh why thousands of servicemen all over the country selected CENTURY test equipment above all 

others. Send for instruments of your choice without obligation ... try them for 10 days before you buy ... only then, if satis-: 

fled, pay in easy -to -buy monthly installments-without any financing or carrying charges added. 
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TESTS, REPAIRS and REACTIVATES 

CHECK THESE EXCLUSIVE FEATURES 
THE MULTI -HEAD (Patent Pending)... A SINGLE PLUG IN CABLE AND UNIQUE TEST HEAD 

.t---y -- 

Housed in 
hand -rubbed Model CRT -2 TERMS: 513.50 within 10 oak carrying 
case-cons- )5750 days. Balance $11 

pee HE h Net monthly for 4 months. 
MULTI- 

ALL BLACK AND WHITE PICTURE TUBES (including 110° tubes) 
. , from a' to 30-, whether 12 pin base, a pin base, 14 pin base ...and the very I 

pin base. 

ALL COLOR PICTURE TUBES... Each oa the red, green and blue Color guns is 
handled separately. 

-A tremendous advance over the maze of cables and adapters Ily found with other 
testers. 

V WATCH IT REACTIVATE THE PICTURE TUBE - You actually see and control the reactiva- 
tion directly on the meter as it tabes place. This allows you for the first time to properly 
control the reactivation voltage and eliminates the conger of stripping the cathode of the 
oxide coating. It also enables you to see whether the baild-up is lasting. 

V CONTROLLED "SHOT" WITH HIGHER VOLTAGE FOR BETTER REACTIVATION -Stronger 
than any found in other testers - high enough to really do the job -yet controlled to avoid 
damage to the picture tube. 

V UNIQUE HIGH VOLTAGE PULSE CIRCUIT- will burn out inter -element shorts and weld open 
Circuits with complete safety to the picture tube. 

THE CRT -2 DOES ALL THIS RIGHT IN THE CARTON, OUT OF THE CARTON OR IN THE SET 
( For quality of every black and white and color picture tube, employing the 

/11 time proven dynamic cathode emission test principle. 
TEST For inter -element shorts and leakage up to one megohm. Separate short test 

provided for ouch element in the picture tube. 
For life expectancy. 

REPAIR 
Will clear inter -element shorts and leakage. 
will weld open elements. 
The "SHOT" (high voltage controlled pulse) method of reactivation provided 
by the CRT -2 will restore picture tube to new life in instances where it was not 
possible before. The high voltage is applied without danger of stripping the 

REACTIVATE 
cathode as you always have perfect control of the high voltage pulse. 
The "'BOOST" method of reactivation also provided by the CRT -2 is used effectively on tubes with a superficially good picture but with poor emission 
and short life expectancy. It will also improve definition, Contrast and locus 
greatly and add longer life to the picture tube. 

V VISUAL LIFE TEST- Enables both you and your 
Customer to sea the life -expectancy of any pic- 
ture tube right on the meter... helps eliminate 
resistance to picture tube replacement when 
necessary. 

V SPECIAL LOW SCREEN VOLTAGE TUBES- will 
handle new type picture tubes with special low 
voltage of approximately SO volts. 

V SEPARATE FILAMENT VOLTAGES - including 
the very latest 2.35 volt and 5.4 volt types as 
well as the older 6.3 volt types. 

V NEW 'SF PICTURE TUBES - Accommodates 
the different base pin connections of this new 
type picture tube. 

Housed in hand -rubbed oak 
carrying case complete with 
CRT ADAPTER 

Model FC2 TERMS: 514.50 within 10 
$6950 days. Balance S1l 

Net monthly for 5 months. 

MAIL 

FREE. 
TRIAL 

COUPON 
TODAY! 

NFC-Dde2l -FAST-CHECK TUBE TESTER 
Simply set two controls ... insert tube ... and press quality button to test 
any of over 900 tube types completely, accuately ... IN JUST SECONDS! 
The FAST -CHECK enables you to Cut servicing time way down, eliminate unprofitable call-backs 
and increase your dollar earnings by selling more tubes with very little effort on your part. You 
make every call pay extra dividends by merely showing your customer the actual Condition and 
life expectancy Of the tube. the extra tubes you will sell each day will pay for the FAST -CHECK 
in a very short time. 

PICTURE TUBETESTADAPTER 

INCLUDED WITH FAST -CHECK 
Enables you to Check all 
picture tubes (including 
the new short -neck 113 
degree type) for cathode 
emission, shorts and life 
expectancy...also to reju- 
venate weak picture tubes. 

RANGE OF OPERATION 
Checks quality of bear 900 tube types, employing the time 
proven dynamic cathode emission test. This coven more 
then 99% o1 all tubes in use today, including the newest 
series -string TV tubes, auto 12 plate -volt tubes. 024s, 
magic eye tubes, gab regulator. special purpose hi-fi tubes 
and even foreign tunes. r Checks for inter -element shorts and 1 

Checks for gas content. 
Checks for life.eepectancy. 

SPECIFICATIONS 
No time consuming multiple switching ... only two settings are required instead of banks of switches 

on conventional testers No annoying roll chart checking . . tube chart listing over 900 tube types is 
located inside cover. New listings are added without costly roll chart replacement Checks each sec- 
tion of multi -section tubes and if only one section is defective the tube will read "Bad" on the meter scale 

41 phosphor bronze beryllium tube sockets never need replacement 7 -pin and s -pin Straighteners 
mounted on panel Large 442" D'Arsonvol type meter is the most sensitive available, yet rugged - fully 
protected against accidental burn -out Special scale on meter for 13w current tubes Compensation for 
line voltage variation 12 filament positions Separate gas and short jewel indicators Line isolated - 
no shock hazards Deep brushed long lasting etched aluminum panel. 

NOTE: The Fast.Check positively earnot become obsolete ... circuitry is engineered to accommodate 
all future tube types as they come out. New tube listings are furnished periodically at no cost. 

CENTURY ELECTRONICS CO., INC. 
Model VT -10 Vacuum Tube Yell Meter 

. 551.50 
514.50 within 10 days. Balance 511 monthly for 4 months. 

OModel Yt-1 Battery Vacuum Tube volt Meter.... $51.50 
114.50 within 10 days. Balance 511 monthly fa 4 months. 

Model CT -1 In -Circule Condenser tester $34.50 
19.50 within 10 days. Balance $5 monthly for 5 montés. ri Model CRi.2 Cat Tester_Reactleator $57.50 
$13.50 within 10 days. Balance 511 monthly for 4 months. 

in Model red fast-Chece Tube Tester .569.50 
514.50 within 10 days. Balance $11 monthly for 5 months. 

Prices Net F.O.B. Mineola, N. V. 

111 Roosevelt Ave., Dept. 404, Mineola, N. Y. 
Yes. I want to take advantage 01 your 10 day FREE try -before -you -buy 
offer. Ship on approval the instruments I have checked. After I have 
tried the equipment for 10 full days I will either send you the down 
payment and agree to pay the balance in the monthly payments 
shown, or 1 will return the units and owe nothing. 

Name 

Address 
, 

City .. State 

He°se print <lowly 
I 
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Stereo Tone Arms and Pickups 

Continued from page 33 

practices, no symphony hall has a 
sound -proof wall right down the middle 
of the orchestra, nor do we have such 
a baffle through the middle of our heads. 

How much separation is needed and 
at what frequencies? Some say as little 
as 8 db separation gives good stereo ef- 
fect, while others feel at least 20 db 
minimum separation is required in the 
1000 cycle and up region. Bearing these 
concepts in mind, we employed a stereo- 
phonic test record in which a 1000 cps 
tone is cut in Channel A with Channel 
B unmodulated. In order to reduce the 
variables to a bare minimum, a switch 
was wired in such a manner that either 
Channel A or Channel B could be fed to 
the preamplifier and VTVM. 

The differences encountered were as- 
tounding. In evaluating these results, it 
should be remembered that pronounced 
channel separation may not always be 
desirable. In addition, these tests were 
carried on at one important frequency, 
1000 cps, and a pickup which has a low 
channel separation figure at that fre- 
quency may do better, let us say, at 3000 
cps. If necessary, you as a listener can 
reduce high channel separation with a 
"blend" or "phantom channel" control. 
In pickups having little channel separa- 
tion, however, there's almost nothing 
that can be done when pronounced sepa- 
ration is wanted. 

Frequency Response and Distortion 
Our tests indicate that frequency re- 

sponse variations, such as wave -shape 
distortion and peaking at particular fre- 
quencies, show up as distinct colorations 
in the actual sound. Paradoxically, how- 
ever, some listeners like highly -colored 
sound, even when they are shown 
graphically that distortion (non -line- 
arity) is in the system of their choice. 

From time to time we see pseudo - 
technical high fidelity literature sarcas- 
tically pointing out the fact that few 
persons can hear above 15,000 cps, so 
why market equipment with responses 
up to 50,000 cps? 

We ran a special test in which we used 
two models of the same cartridge, a 

standard one with a response to 30,000 
cps and a special job said to have a 
40,000 cps response. Obviously no one 
can hear 30,000 or 40,000 cycles, and 
yet, during an A -B comparison test of 
both cartridges in the same type arm 
and using an excellent stereophonic rec- 
ord' ("The Pee Wee Russell Story," 
Counterpoint CPST 562) eight out of 
ten listeners clearly described a marked 
difference in smoothness and clarity. 
Seven out of the ten preferred the 40,000 
cycle version. Here was definitely an in- 
stance where published specifications 
and very clean oscilloscope response to 
the limits of measurement concurred 
with the listening results. 

But this is not always the case. For 
example, in our sine wave response tests 
we found that the London -Scott unit 
had pronounced sine wave distortion in 
the 4000 to 9000 cycle region. This dis- 
tortion led to a unique kind of coloration 
which appealed to quite a few listeners. 
Those cartridges which tested as having 
marked peaks in the middle and upper 
frequencies were always spotted by the 
listeners as giving brilliant, impressive 
coloration to the sound and most lis- 
teners thought this a desirable form of 
distortion. 

Listening Tests 
Twenty people were selected at ran- 

dom. Their age groups ranged from 
teenagers to elderly retired persons and 
their occupations and degree of musical 
sophistication also varied widely. Each 
system received the same handicaps. 
Four pickup -arm combinations were 
mounted so that they all played the 
same record groove simultaneously. A 
selector switch was used to feed any one 
of the four combinations to the playback 
system, which consisted of a Marantz 
amplifier system and KLH speakers. 

The individual being tested was re- 
quired to do two things: First, he was 
asked to describe the sound which each 
combination arm and pickup produced; 
second, he was asked to pick the combi- 
nation which he personally preferred, 
as well as the combination which he 
liked least of all. 

Once this data was established for 
four separate systems, the first choice 
and the last choice remained in the setup 
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while the middle two were removed and 
replaced with two new combinations. 
This test was run through the nine units 
until each listener had selected the com- 
bination he liked best, the combination 
he liked least, as well as fully describing 
the sound of all nine units. 

A number of stereophonic and mono- 
phonic records were used, each for an 
equal amount of playing time. 

Only two of the twenty test listeners 
failed to hear any noticeable differences 
between the nine systems. The other 18 
all heard very marked differences and 
had very marked preferences and dis- 
likes. This definitely points up the need 
for a buyer to listen before he selects. 

Since listeners and the interviewer 
frequently spent a full hour of listening, 
one of the most neglected aspects of 
high fidelity component evaluation 
began to rear its head, the factor of lis- 
tener fatigue. In the first few minutes of 
the test a number of listeners had a 
tendency to pick as their first choice 
those combinations having a kind of 
theatrical brilliance. However, after re- 
peated listening to the same combina- 
tions, these listeners changed their 
opinions and picked as their first choice 
a system with a smoother, silkier more 
linear sound. This change of preference 
was so pronounced in some instances 
that the pickup -arm combination ini- 
tially selected as the preferred in the 
first five or ten minutes often, after half - 
an -hour of listening, was relegated to 
the end of the list. When a change of 
preference was indicated, combinations 
originally eliminated were reinstated 
for new comparisons. 

General Comments 
On the whole, no major difficulties 

were encountered in mounting any of 
the arms, or mounting the cartridges (in 
the non-integrated arms) . But in the in- 
tegrated Weathers arm, the cartridge 
kept sliding out of its clip during normal 
use. This happened with several samples 
of this unit. In addition, the clearance 
between the Weathers cartridge and the 
record is so small that dust that collects 
beneath the rear portion of the cartridge 
case sometimes lifts the needle out of 
the record grooves. 

In the case of the GE cartridge, (one 

sample tested) , the grounding strap for 
the cartridge case did not make contact 
with the pin connector, resulting in con- 
siderable hum. Quite a bit of scraping, 
pushing and bending was necessary to 
achieve good contact between the strap 
and the unit push -in pin. 

A more serious difficulty was encoun- 
tered with the Audax arm shell. This 
shell is too small to accommodate many 
of the popular cartridges and it becomes 
impossible to mount some of these car- 
tridges properly without shorting the 
output pins. 

The wire supplied with the B & O, 
Grado, Scott and Audax arms is neither 
stripped nor tinned. It is not an easy 
matter to strip back the insulation on ex- 
tremely thin wires without injuring the 
cables. Soldering tends to melt the thin 
insulation and causes shorts involving 
the shielding braid. It would be very 
helpful if these arms were supplied with 
standard RCA -type phono jacks fac- 
tory -soldered to the wires at the output 
end as is the case with the Pickering, 
Fairchild, and Weathers arms. Virtually 
all modern preamplifiers have RCA - 
type phono fittings and for those few 
exceptions, adapters are available. e 

All -Transistor Intercom Kit 

Con+inued from page 64 

front door of his house, your reviewer 
can easily hear the conversations of 
people about forty feet away! 

The amplifier itself is quite straight- 
forward. The switching is a bit tricky, 
but is under the full control of the per- 
son at the master unit. 

For baby sitting, the system can be 
set so that the baby can be heard at any 
or all the other remotes in the house. 
This hook-up will appeal very strongly 
to mothers who may have to traipse 
from the main floor kitchen to the base- 
ment, while junior snoozes upstairs. 

As a construction job this intercom 
kit is apple pie easy. Even a rank begin- 
ner can tackle this 3-4 hour job with 
confidence. Each remote unit can be 
done in fifteen minutes or less. The mas- 
ter kit costs $28, a remote $7.00 (less 
batteries) . Definitely a Good Buy. 
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Tube Testers -2 
Continued from page 97 

short check circuit; once the discharge 
is completed, the glow disappears. A 
short is indicated only when the neon 
tube continues to glow, as long as the 
short switch is in this particular posi- 
tion. 

A leakage test, if provision exists for 
it, should also be made before the actual 
tube test is initiated. Gas checks, when 
available, can also be made at the same 
time. 

After a tube successfully passes all of 
the foregoing tests, it is ready for the 
mutual conductance or emission check. 
This is performed by depressing a but- 
ton or pulling a lever into position. Read 
the final position of the meter needle. 

Quick -Test Checkers 
For servicemen who have a consider- 

able number of tubes to check, conven- 
tional tube testers, with their multiple 
switches, present a time problem. A 
television receiver with 13 to 20 tubes 
will require 30 minutes for a complete 
check and, during a service call, it is 
good practice to check every tube so 
that all those that are weak or which 
contain leakage will be detected and re- 
placed. To meet this condition, several 
equipment manufacturers have come up 
with tube checkers which are so de- 
signed that tubes can be checked in one - 
fifth the time ordinarily required. This 
is accomplished by designing the instru- 
ment so that only one or two knobs need 
be positioned for a tube check. One 
popular quick -test checker is shown in 
Fig. 1. Here the proper socket for the 
tube is found and then the heater switch 
and a control labeled "Sensitivity" are 
set to the indicated positions. After this, 
the tube is inserted into the proper 
socket and a four -position knife switch 
is manipulated for short, gas, leakage, 
and general operating checks. With an 
instrument of this type, it is possible to 
check a complete television receiver in 
about 15 minutes. 

Another approach to quick tube test- 
ing is through the use of punched cards. 
See Fig. 2. A series of cards is provided 
with the tester and when a tube is to be 

checked, the proper card is selected and 
placed in a slot. By means of the holes 
which the card possesses, the instru- 
ment is set up to provide all the proper 
voltages for the tube, including the fila- 
ment voltage. After this, one or two test 
switches are manipulated, indicating 
the condition of the tube. 

Pitfalls To Avoid 
While tube checkers are very easy to 

set up and use, there are a number of 
precautions that must be observed if the 
proper indications are to be obtained. 

1) Never insert the tube into the 
checker until everything has been set 
up correctly. Double check. 

2) Set the roll chart to the proper 
tube. Be careful of tubes that possess 
closely similar designations. For ex- 
ample, it is very simple to set the tube 
chart for a 6CH6 when a 6CH8 is de- 
sired. 

3) Many tubes perform several func- 
tions. For these multi -purpose tubes, 
the roll chart will indicate a separate set 
of settings for each section. It is impor- 
tant that all sections of the tube be 
checked in order to obtain a complete 
picture of its operating capabilities. 

4) Make certain the filament voltage 
control is set to the proper value. This 
is perhaps the most critical of all the 
controls. Filament switches will contain 
anywhere from 10 to 20 values and be- 
cause it is necessary to accommodate all 
of these in the rotation of a switch, the 
values are positioned very close to- 
gether. Thus, it is very simple to mis- 
judge the setting of this control by one 
position, and if the difference between 
this new setting and the previous one is 
great enough, it is readily possible to 
completely destroy the tube. 

5) Be sure to recheck the setting of 
all levers and rotary controls before the 
test button is depressed. 

6) When any operating test is made, 
make certain the proper button is de- 
pressed. 

7) Always check for shorts and leak- 
ages before the operating test. This will 
prevent the development of a large 
surge of current in the case of a short. 

8) Always check the line voltage ad- 
just control and make certain it is set to 
the proper value. - - 
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Look what $2996 buys in 
high fidelity equipment! 

A complete 14 -watt hi-fi rated amplifier - 
preamplifier combination in one attractively 
styled unit ... and at less than half the price you 
would expect to pay! 

Learn how you can "build -it -yourself" and save 50% 
or more on the world's finest high fidelity equipment. 
Send today for your FREE Heathkit catalog-or see 
your nearest authorized Heathkit dealer! 

14 -WATT HI-FI RATED AMPLIFIER KIT (EA -3) 

From 1-IEATHKIT audio labs comes an exciting new 
amplifier ... New Styling, New Features, Brilliant Per- 
formance! Designed to function as the "heart" of your 
hi-fi system, the EA -3 combines the pre -amplifier and 
amplifier functions into one compact package with an 

Complete fina of ,eonophoni, 
stereotape recorders ... from $99.95 

honest 14 watts of high -fidelity -rated power, capable of 
driving the most demanding systems, and all the neces- 
sary controls for precise blending of sound reproduction 
to your individual taste. Clearly marked controls give 
you finger-tip command of bass and treble "boost" and 
"cut" action, switch selection of three separate inputs, 
"on -off" and volume control. A hum balance control is 

also provided. ORDER YOUR EA -3 TODAY! . a 
few hours of easy kit building fun will earn you a life- 
time of hi-fi pleasure! Shpg. Wt. 15 lbs. 

NOTE THESE OUTSTANDING SPECIFICATIONS: Power 
output: 14 watts, HI.Fi; 12 watts, Professional; 16 watts, Utility. Power 
response: *1 db from 20 cps to 20 Mc at 1a watts output. Total har- 
monic distortion: less than 2%, 30 cpS to 15 he at 14 watts output. 
Intermodulalion distortion: less than 1% at 16 watts output using 
60 cps and 6 Mc signal mixed 4:1, Hum and noise: map. phono Input 
47 db below 14 watts; tuner and crystal phono, 63 db below 14 watts. 

Forest duabty si h speaker systems ... from $34.95 

Everything for stereo, Amald,ers ... Irons $29.95 

world's finest monophonic amph5ers ... from $15.95 

HEATH COMPANY 
a subsidiary of Daysbom, Inc. 

Banton Harbor 38, Michigan 

Please send the latest Free Heathkit Catalog. 

NAME 

ADDRESS 

OTY %TATE 

All price* F.O.E. Benton Mortar, Mich. Polce, and ,pecifkarion, ,,.b- 
rae lo change wilhou: police. 
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WWI Fokker 

Continued from page 41 

"G" between the fuselage sides in the 
notches and apply model airplane ce- 
ment to all joints. When this is dry add 
the remaining bulkheads "H," "I" and 
"J" and pull the sides together at the 
fuselage rear. Again, apply cement to 
these joints. 

The landing gear is bent from" dia. 
music wire. Follow the dimensions on 
the plans when bending the wire. The 
material is tough and springy therefore 
grip the pliers firmly. The wire is easily 
broken by repeated bending; it cannot 
be cut. Bind the joints with soft fine 
wire, however, and do not use alumi- 
num wire. Single strands of standard 
electrical multi -strand wire can be used 
for this purpose. When all landing gear 
components are in perfect alignment the 
joints should be well soldered. Sew the 
landing gear assembly to the plywood 
bulkheads, using the holes previously 
drilled. Use plenty of heavy thread and 
apply several coats of model airplane 
cement to the sewn area. 

Repeat the identical procedure for 
bending and assembling the wing struts 
as was previously described for the 
landing gear. When installing the com- 
pleted assembly it is most important 
that the upper portion, on which the 
wing rests, is at the proper angle. 

The stabilizer, fin and rudder are con- 
structed at this time. The former is built 
as a framework while the latter two are 
cut from soft sheet balsa. 

Do not apply cement to the ribs and 
spar of the stabilizer. Lay the silk on the 
structure and press the edges against 
the cemented portions of the structure 
at the same time stretching it with the 
fingers to eliminate wrinkles. Repeat 
this procedure with the other side and, 
when both sides are covered, the excess 
silk can be carefully trimmed away with 
a razor blade. 

Wet a wad of absorbent cotton and 
gently drag this over the silk covering 
until all of the silk is wet. This will 
shrink the silk. When dry, brush on two 
coats of clear dope. 

Sand gently, and firmly cement the 

covered stabilizer to the fuselage. Sand- 
paper the fin and rudder and hinge the 
fin to the rudder. The hinge is made by 
slipping the wire through the tubing 
and then bending it. Use strips of silk 
and cement to hold the tubing to the fin. 
The wire is pressed into the rudder and 
cemented with strips of silk over the 
attachment. Cement the fin to the fuse- 
lage and stabilizer at this time. 

The escapement is installed next. 
This is screwed or bolted to a piece of 
thin plywood which is cemented to the 
bulkhead as the plans illustrate. The es- 
capement is connected to the rudder via 
a "torque rod" made from balsa wood 
and wire. This must pass through a per- 
fectly aligned tubing bushing at the 
fuselage rear and this is installed now. 
Cut the tubing to length and slip it 
through a hole drilled for this purpose. 
Apply plenty of cement to the forward 
end to secure the tube in place and re- 
inforce this with "Plastic Wood." Bend 
the wire positions of the torque rod ex- 
cept for the front bend of the rear wire. 
Solder the forward wire into the hole 
in the slotted lever which is supplied 
with the escapement. Attach this to the 
escapement and then bind the wood por- 
tion of the torque rod to the front wire 
with thread. Slip the rear wire into the 
tube and then carefully bend the front 
end of the wire. Bind this to the wood 
rod and check the movement of the rear 
"U" bend of the torque rod. This must 
be vertical when the escapement is neu- 
tral. Smear plenty of cement over the 
thread binding. 

A loop of 1/4" flat brown rubber pro- 
vides the motive power for the rudder 
escapement. This must be wound or 
checked after every flight of long dura- 
tion. The rubber loop is wound from the 
rear of the fuselage with an inexpensive 
hand drill in which a wire hook has been 
fitted. The winding is accomplished via 
a square wood plug in the fuselage side 
at the rear and this plug is fitted with a 
wire winding loop. 

The receiver plug socket should now 
be bolted in place after all the wiring 
has been soldered to it. 

The fuel tank is a commercial item 
which can be purchased at any hobby 
shop. Cut the plywood tank pad 
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with coping saw and screw the tank to 
it, using small round head wood screws. 
File off the points of the screws as they 
protrude on the other side of the ply- 
wood. Attach flexible, transparent plas- 
tic tubing to the three tank connections. 
Lead the filling and overflow lines to a 
point above the top of the fuselage and 
the engine feed line through the hole in 
the plywood bulkhead. Be certain the 
latter is long enough to reach the engine 
fuel connection. Cement the tank ply- 
wood pad to the fuselage. Seal the fuel 
tank connections with tape to keep dust 
out of the tank. 

The fuselage bottom is now covered 
with ,-',;" sheet balsa. 

Use very soft sheet balsa for the fuse- 
lage top. Sandpaper the balsa well to 
reduce the* thickness to about 1/20". 
Bend the wood to fit the shape of the 
fuselage top. 

The three fuselage fairing strips are 
now cemented to each side of the fuse- 
lage and, when the cement is dry, they 
are covered with silk and treated the 
same as the stabilizer. 

Cut the cowl rings "A," "B" and "C" 
from soft balsa wood. Cement them to- 
gether under pressure of heavy books 
or flat iron. Round off the nose and sand 
the rest of the cowl smooth. 

A hatch must be cut into the fuselage 
bottom to facilitate access to the re- 
ceiver, batteries and escapement. As- 
semble the hatch as shown on the 
plans and do not forget to cement the 
stiffeners to it. Also note the grain di- 
rection. When this is complete use the 
hatch as a template to cut a hole in the 
fuselage bottom. Discard the piece cut 
out of the bottom and then reinforce the 
edge of the opening with strips of balsa. 
Use a strip of cotton fabric about 3/8" 
wide to serve as a hinge for the hatch. 
Cement this to the hatch and bottom. A 
strip of clear cellophane tape can be 
used to hold the hatch in the closed posi- 
tion. This should be renewed often. 
The landing gear axle wing is optional. 
Wheels are held in place by a washer 
soldered to the axle. 

The first step in wing construction is 
the spar assembly. Cement the four 
joiners to the three spar pieces and, 
while this is drying, the ribs can be cut 

to shape. The wing is assembled in three 
panels on the single spar. Cut the plan 
and rearrange it to form one continuous 
wing drawing. Pin the center section 
ribs onto the plan in an upright position. 
Place the spar in the notches in the ribs. 
Hold in place with pins. Cut the leading 
edge to length and slip this into the rib 
slot. The trailing edge is notched as 
shown to fit the ribs. Apply cement to 
this structure and when dry remove the 
pins and lift the frame off the table. 
Now, lay one of the spar halves, left or 
right, onto the plans over the ribs for 
that wing panel and continue to as- 
semble the structure as previously de- 
scribed for the center section. During 
this operation the other end of the spar 
will be in the air extending several 
inches above the table so be careful not 
to break it off by inadvertently pushing 
it. Repeat the process for the other wing 
panel. Add the wing tips and auxiliary 
spars at this time and recement all 
joints. When dry the trailing edge and 
wing tips should be carefully sanded to 
fit the wing ribs. 

The upper surface of the wing for- 
ward of the spar is covered with sheet 
balsa as the plans indicate. This is ac- 
complished in three separate installa- 
tions; one for each wing panel. Cut the 
sheet balsa about one inch too long and 
cement it to the spar. Hold in place with 
straight pins until dry. Apply plenty of 
cement to the ribs and leading edge and 
then quickly press the balsa covering 
to them, again holding in place with 
straight pins until dry. Repeat this for 
all three panels. When the cement is 
thoroughly dry, remove the pins and 
carefully trim away the excess sheet 
balsa. Sandpaper the entire structure. 

The wing is covered with silk in the 
same manner as previously described 
for the stabilizer. When covering it is 
important that the silk extends over the 
balsa covered leading surface up to the 
leading edge. 

The entire model should , receive a 
total of five coats of clear dope including 
all wood portions. Two additional coats 
of colored dope will provide a good ap- 
pearance with a minimum of weight. 

Place the engine in position on the 
mounting pad and mark off the bolt 
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holes. Drill through the pad and bulk- 
head and bolt the engine in place with 
steel bolts. Smear cement over the nuts 
in the fuselage interior to prevent them 
from loosening. Connect the fuel line 
and install the cowl with a few drops of 
cement. The selection of powerplant 
depends partly upon the skill of the 
builder. If the model is built with care, 
and therefore is light and clean, a pow- 
erful engine of .049 cubic inch displace- 
ment or a conventional .074 cubic inch 
powerplant can be installed. Purchase 
an engine which does not have an at- 
tached fuel tank. Carve the cowl in- 
terior to clear the engine. 

The correct balance of the model is 
partly governed by the location of the 
batteries. It is suggested that the bat- 
teries be installed in commercial battery 
holders and the wiring should be sol- 
dered to these. The wing must be 
strapped in place firmly with rubber 
bands during the balancing procedure. 
When the correct balance has been ob- 
tained, the batteries and battery holders 
can be firmly installed by screwing 
them to plywood pads and then cement- 
ing these to the bulkheads. The radio 
receiver must also be in place when 
balancing. This can be installed in a 
number of ways, however the mount- 
ing must be completely vibration and 
shock -proof. One of the most popular 
methods of mounting the receiver is to 
strap it against a bulkhead with four 
rubber bands. A pad of foam rubber at 
least 3/4" thick is located between the 
receiver and the bulkhead. Cement the 
rubber to the bulkhead. Hooks for the 
rubber bands must be provided on the 
bulkheads as shown. These are bent 
from thin music wire and firmly at- 
tached to the plywood bulkhead. The 
receiver wiring plugs into the socket 
previously fitted. 

The model must be very carefully 
tested before powered flight is at- 
tempted. Once the model balances cor- 
rectly it should be hand glided over tall 
soft grass. This is first accomplished by 
running into the wind holding the model 
by the fuselage at shoulder height, just 
behind the balance point and releasing 
it gently now and then to check its re- 
actions. If all appears well it can then 

be launched with a gentle and smooth 
push, aiming at a spot on the ground 
about forty feet away. Carefully ob- 
serve the glide. These tests should be. 
repeated many times until the glide is 
steady and flat. If the model zooms up 
and stalls; add a sliver of hard wood be- 
tween the wing trailing edge and the 
wing mount. If the model tends to dive 
add the sliver under the leading edge 
of the wing. Modify the thickness of the 
silver as required by test glides. 

The engine should be pointing down- 
ward about two degrees (downthrust) 
and to the right about one degree (right 
thrust to counteract torque) before 
powered flight is attempted. Inserting 
thin washers between the engine and 
the bulkhead can accomplish this ad- 
justment on bulkhead mounted engines. 

First flights should be conducted on a 
very calm day. Check the radio equip- 
ment thoroughly, even with the engine 
running. Once the engine is running 
smoothly the model can be hand 
launched into the wind, in the same 
manner as was used for test glides, with 
the rudder neutral. Do not try to control 
the model immediately. Allow it to 
climb to a safe altitude of at least fifty 
feet. When the engine finally stops try 
to maneuver the model so it will land 
while heading into the wind. 

If the plane did not climb at all re- 
move a slight amount of the downthrust; 
and if it tended to climb too sharply 
almost to the stalling point add a bit of 
downthrust. If the model controls ap- 
pear too sensitive remove the rudder pin 
and replace it in a lower position. Re- 
verse this procedure if the controls are 
not effective enough. 3 

How To Wire R -C Models 

Continued from page 44 

for additional voltages, such as bias, as- 
sign additional colors. 

Plan the job. It will be found that 
planes, boats and cars are essentially 
similar. Always, there is the receiver, 
the battery supply and from one to per- 
haps, five actuators. What differs is the 
distances between compartments-to 
balance a boat, for example, may call 
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for moving the batteries a considerable 
distance from the receiver. Battery 
sizes vary vastly; a boat or a car has 
no weight problem and usually no space 
problem, so that big wet cells fre- 
quently can be used for long life and 
continuous running. Think of the sys- 
tem in terms of compartments or areas: 
batteries, the receiver, the actuator (s) . 

Switches, jacks, pots, etc., are located 
for convenience-where you can use 
them without disassembling the model. 

Step One: Study the manufacturer's 
schematic for hooking up the receiver. 
What batteries are required? And, 
therefore, how many pins should be on 
a plug, or soldering lugs on a socket? 
On his schematic, write in the colors 
you assign the necessary leads. How 
many jacks, sockets, etc., are required. 

Step Two: Visualize your boat, 
plane, or car, and the positions of the 
various items of equipment. Make a 
sketch- showing all required objects 
(this can he as crude as a cave dweller's 
painting of a prehistoric monster) . De- 
cide where you want to put such items 
as switches. Now draw in the various 
wires shown on the schematic. For ex- 
ample, starting with the red wire for 
B plus, it usually runs from the battery 
to a meter jack-sometimes through a 
switch as well, thence to the receiver. 
You will automatically note whether 
one or more wires go through a switch 
-you may need a double -pole single 
throw switch to cut or open two circuits. 

Step Three: Install major items, such 
as escapements and servos. The begin- 
ner almost always now puts in place all 
switches, jacks, etc. This can be rough, 
for soldering will have to be done in 
cramped quarters. 

The best procedure is to prepare the 
mounting holes, or supports for these 
items, but to leave the parts on the 
bench! Measure off the distances be- 
tween these items and transfer the 
measurements to a two-dimensional 
pattern or diagram on a clean board. 
Using this pattern, you can cut all the 
correctly colored wires to their approx- 
imate lengths. Allow extra wire to 
reach any interior mounted item. By 
bending straight pins (cut off the heads) 
into small staples (like croquet hoops) 

you can assemble all the wiring at once, 
like a harness. If the harness must go 
around corners, plan, then measure the 
"detours" and allow for them. 

Step Four: Remove the staples, and 
place the harness in the model. Slide 
the jacks, switches, and pots (if any) 
through their respective holes and se- 
cure their locking nuts. Portions of the 
harness that must pass through parti- 
tions naturally cannot be soldered until 
they are threaded through previously 
prepared holes. Finally, the various 
loose ends that remain are led to ap- 
propriate terminals on actuators or a 
still -loose socket and are soldered. 

The wiring harness, or individual 
wires, should not hang free inside the 
model. Use U-shaped bent -pins to hold 
the harness against walls, bulkheads or 
other convenient structural members. 
When the system is found to be work- 
ing properly, place drops of glue to in- 
sure that the wires don't fall free again. 

Installation of wiring is simplified if 
done early in the construction of the 
model, before the boat deck is finished, 
or before the top and bottom of the air- 
plane fuselage is closed in. 

On any model having an internal com- 
bustion engine for power, vibration 
must be guarded against. Wires usually 
break off at battery boxes, at the point 
of attachment to switches, etc., and al- 
most never well out on the wire. Don't 
stretch wires tightly at the soldered 
joint but leave enough excess to form a 
small, pigtail which absorbs vibration. 
This pigtail may bend back to touch the 
model framework and, in such cases, 
can be glued down. Beneath sockets, 
wires should be pigtailed and, if prac- 
tical, fastened to nearby structure. 

Parallel wires, as from the receiver 
to plug, should always be twisted to 
form a cable. Wrap with a narrow piece 
of electrical tape close to the plug. To 
solder wires to the contact lugs on a 
socket inside the model, leave the wires 
extra long, insert them through the hole 
in which the socket will mount, solder 
them in place, then insert the plug. Any 
retaining rings, or rubber covers that go 
under sockets, or over plugs, will have 
to be slipped in place ovér the wires be- 
fore the soldering is done. -$ 
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15 Meters 

Continued from page 89 

him much good if he can't get his speed 
up. Experienced CW men find a slow 
sender tedious to work. No definite 
standard can be laid down in this re- 
spect, but 10 w.p.m. would be a good 15 
meter minimum to shoot for. 

The past four years, during which 
time 15 meters has really come into its 
own, has been a period of high sunspot 
activity, and sunspots mean a high 
MUF. But this count is now dropping 
and will continue to drop until approxi- 
mately 1965. As this happens, 15 will be- 
come less effective for DX. Openings 
will be short, dead periods will last for 
days, or even weeks. 

This band has a second drawback. 
Most hams are ordinary guys who work 
eight hours a day for a living. Unfortu- 
nately, the 15 meter band is most often 
open during the working day. While this 
has nothing to do with radio technique, 
it certainly is a factor for many ama- 
teurs. 

The 15 meter band was once the 
champion TVI (television interference) 
band. Remember the old TV sets? Do 
you recall what the IF (intermediate 
frequencies) were? That's right, 21 mc! 
Amateurs transmitting on the 15 meter 
band, extending from 21 to 21.45 mc, 
could hardly help but raise havoc on TV 
sets. This is no longer the case since the 
television set manufacturers long ago 
switched their IF sections to 41 mc, 
safely out of the amateur hands. Now, 
except for a few older TV sets still op- 
erating, the ham on 15 meters doesn't 
have to worry too much about TVI, pro- 
viding he observes the rudiments of 
good transmitting practice. -4 

Numbers Game 

Continued from page 83 

not used, chance contacts made in 
searching for the right combination 
would sometimes trigger a change with- 
out the proper combination actually 
being achieved. 

Detail of the wiring of the diodes to the ter- 
minal posts. See page 82 for overall view. 

Construction Details 
The top panel board can be plywood, 

Masonite hardboard, Bakelite, or other 
insulating material. It is about 8x14 
inches. Three circles are scribed to a 
suitable diameter and eight equally 
spaced holes drilled around the circum- 
ference of each. A brass 8-32 bolt with 
the head flattened is inserted into each 
hole. The holes can he tapped to receive 
these bolts, or nuts and lock washers can 
be used to secure them on the under side 
of the panel. Solder lugs can be slipped 
under the washers at the same time to 
facilitate wiring. The switch arm holes 
are drilled in the center of each circle. 
The switch arms are phosphor bronze. 

"WATCH FOR BIG SURPRISE 

IN JUNE El" 

They are pointed at one end, and a hole 
is drilled in the center of each. Fiber 
rods about 1" long by 3i1" diameter are 
drilled lengthwise through their centers 
and the holes are countersunk at one 
end. These fiber sleeves are then glued 
to the switch arms, taking care to line 
up the holes. The countersunk ends of 
the sleeves should he up. The switch 
arm assemblies are then lined up over 
the pivot point holes in the top panel 
and bolts are inserted through the fiber 
sleeves and panel. On the bottom of the 
panel a washer is placed over each pivot 
bolt, followed by a short coil spring, and 
is locked using two nuts. This construc- 
tion permits the switch arms to be easily 
rotated and still maintain good contact 
while riding over the bolt heads. 
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Panel switch wiring is straightfor- 
ward. The box should be about 
31" deep. The neon lamps must be 
mounted so that they will be close to the 
top panel, just beneath the lamp holes: 

After affixing the top panel, a trans- 
parent Plexiglas panel is mounted 3/8 to 
1 inch above it. This completely covers 
the switch parts to prevent the possi- 
bility of slight shocks. Clearance holes 
in the plexiglas permit the switch han- 
dles to stick through. _ 

A Novice Ham 

Continued from page 50 

its socket, then the power transformer 
should be checked. If the plates of the 
rectifier glow red, you may have a 
shorted filter capacitor. 

Should all this tapping and testing 
turn up nothing but a cluster of good 
tubes, you have at least established that 
the AC power supply, as well as the fila- 
ment transformer providing voltage to 
the tubes, are operating properly. 

After noticing lack of grid drive, 
Vince, KN9RDV, discovered his oscilla- 
tor wasn't working. He switched crys- 
tals and found that the rig loaded nor- 
mally again. A crystal crack can develop 
from a number of electrical reasons, but 
a common cause of failure is rough 
handling or dropping it on the floor. 

If the plate current reading is too 
high, the trouble may be a defective 
component in the plate tank, or perhaps 
a grounded or open connection in the 
antenna. A quick way you can check 
your antenna is with an incandescent 
lamp bulb of approximately the same 
wattage as the input to the final stage 
of the rig. The bulb is wired to the trans- 
mitter's output. If this "dummy load" 
lights and the rig tunes as usual, re- 
connect your antenna and look for a 
broken connection or an unsoldered 
wire. 

If the plate current meter acts like a 
Mexican jumping bean when holding 
down the key, perhaps the contacts of 
the band switch are dirty and sticky. A 
little housecleaning with a few drops of 
carbon tetrachloride or a commercial 
liquid cleaner will generally solve the 

problem. Another cause of a signal cut- 
ting in and out might be a dirty key or 
an open lead. If you use carbon tet, be 
sure the room is well ventilated. 

A small neon bulb or a flashlight bulb 
on a loop of insulated wire is all you 
need for another test which may help 
pin down the trouble. If the bulb lights 
when you hold it near the plate tank of 
the oscillator, you know RF (radio 
frequency) is present, and you can 
move on to the buffer stage and finally 
the plate tank itself to check for output. 
Hold the glass portion of the bulb and 
watch out for exposed voltages. Another 
simple way to make sure the oscillator is 
operating is to listen for its signal on 
your receiver. 

At this point it certainly won't hurt to 
glance over the smaller components for 
traces of carbon or other signs of high 
voltage arcs. Discolored bands of red, 
green, or yellow on a resistor, or tiny 
bubbles on its surface show it was over- 
heated. Although, as we indicated 
earlier, a discolored resistor may be 
perfectly okay, a definitely bad resistor 
usually goes hand in hand with a defec- 
tive capacitor or a nearby shorted tube. 

If all this patient peering and check- 
ing hasn't turned up a thing that looks 
suspicious, it's time for a cup of coffee, 
a look at TV, or to take a walk. 

There are now two things left to do. 
You can either join the Turn -It -On - 
And -Wait -For -Smoke school, or you can 
invest in a volt -ohmmeter. Following 
smoke signals may be effective, but it's 
not too practical unless you want to re- 
place half the parts in the transmitter 
instead of one or two. Besides that, a 
volt -ohmmeter is a darn handy piece of 
gear to have around the shack. Avail- 
able from $14 up, you're sure to find the 
meter well worth the investment. Most 
hams agree that a 20,000 ohms -per -volt 
model will give the best service. 

Filter capacitors can retain charges 
big enough to set you back on your 
heels, even when the line cord is dis- 
connected and the transmitter is with- 
out power. So both meter and master 
will be safer if an insulated screw -driver 
is used to discharge these capacitors to 
chassis ground before anything else is 
done. 
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Measuring the voltages on the plates 
and screens of the tubes must be done 
with the power on, but don't make a 
move with the positive lead of the meter 
until the negative lead is grounded to 
the chassis. Then keep your paws in the 
clear and let the probes take the tickles. 

If you have reason to suspect that a 
resistor is open or a capacitor shorted, 
you can use the volt -ohmmeter to check 
each one. By following the schematic 
slowly and carefully, you can be sure 
not to miss any in the suspicious stage. 
This testing is done with the power off, 
but again you will be wise to discharge 
any "sleeping" charges in the capacitors 
before getting started. To be al solutely 
certain you are checking only one com- 
ponent at a time, unfasten one end of 
each resistor or capacitor and then 
remember to resolder it when you're 
through. 

If, after checking, tapping, and testing 
everything you can think of, the rig 
is still out of whack, don't rip your ham 
ticket to shreds. Just call another ham- 
(via telephone, if necessary) , one who's 
been through this particular mill him- 
self. Don't ever be ashamed to holler 
"Uncle." After all, there'll be a "next 
time," and maybe then you can shoot 
your own trouble. Better still, you can 
help another Novice in need. _0_ 

Push -Button Garage Doors 

Continued from page 35 

door opening (and closing) involves 
nothing more strenuous than pushing a 
button. The button-usually on a car's 
dash-triggers an under -hood trans- 
mitter whose crystal -stabilized fre- 
quency (typically 27.255 mc, tone - 
modulated by 5 kc) reaches a few hun- 
dred feet. Picked up by a receiver 
(often mounted inside the garage), the 
signal actuates a motor (1/3 to 1/2 hp) 
which opens the door while the driver 
is still snug behind the wheel. 

Such reasonable convenience (trans- 
mitter, receiver and opener are priced 
under $200) has become a common 
household gadget and is no longer.con- 
sidered a luxury. 

Hundreds of apartment building 

owners now radio -control their garage 
doors-installing a transmitter (cost: 
$30-$50) in every tenant's car. Many 
an industrial door is pushbutton actu- 
ated, for safety's sake and to take the 
load off air-conditioning (open ware- 
house doors let in warm air) . 

Electronic door opening's potential is 
still larger yet. One of the Millers' fire 
house jobs ran to three figures. Auto- 
mated, too, are the heavy, lead -lined 
doors of hospital X-ray rooms. 

Many a plant radio -controls its load- 
ing dock to thwart pilferage. Fork-lift 
trucks also have transmitters installed. 
Without stepping from his lift, a ware- 
houseman can open and close a dozen 
doors. 

Business pours in for the Millers-as 
it can for you-via architects who 
specify electronic doors in their plans, 
builders who call the Millers in as sub- 
contractors, and small ads in the phone 
book's classified section. 

"WATCH FOR BIG SURPRISE 

IN JUNE El" 

Explains Dick; "Most jobs are bid 
through contractors or builders. Only 
about 25 percent come through some- 
body seeing our ad in the phone book." 

Whatever your choice-direct or con- 
tract selling-you've got to start as did 
the Millers. You must stake out an 
operational domain. The Millers' do- 
main is a wide residential -commercial 
area in West Los Angeles where $20,000 - 
up homes-the likeliest door -opening 
candidates-predominate. Industry is 
also booming. Hilly terrain makes park- 
ing to open the garage door hazardous. 
Architects and builders are eager to au- 
tomate homes and plants with new elec- 
tronic ideas. 

Having staked their operational hub, 
the Millers wrote to several manufac- 
turers of electronic door openers 
among them Scientific Products, Inc., 
Detroit (whose radio -controlled "oper- 
ator" includes a safety clutch to prevent 
doors from closing on moppets or the 
family fido); Multi -Products Co., Oak 
Park, Mich. (which makes a low-cost, 
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transistorized transmitter that clips to 
a car's sun visor) ; and Door Masters, 
Inc., Santa Monica, Calif. (whose self- 
locking unit opens -closes via a friction 
roller) . 

"Overnight," grins Bob, "we found 
ourselves a distributor for Scientific 
Products-without putting up a penny." 

Nor, in fact, did the Millers have to 
agree to buy a specific number of units, 
though it was to their advantage to buy 
as many as possible because their dis- 
count increases when, for example, they 
buy six units (discount 40-50%) rather 
than two (25% discount) . 

On a typical $300 residential installa- 
tion, the Millers figure to net $50-$100. 
Profits, though, don't end with the in- 
stalling. Whenever a homeowner buys 
a new car, the transmitter must be re- 
moved from the old, installed in the 
new (job: $10) . 

With three half -ton pickups and a 
modest $60 -a -month office, the Millers 
take turns in the shop (outfitted with 
$2000 worth of electronic test gear) and 
may, in a week's time, service, install 
and repair as many as 50 openers. 

"Right now," says Bob happily, 
"we're expanding. We're looking for 
dealers, guys who'd like to get either 
into the retail or service end of door au- 
tomation." 

Either way, you'll find every garage 
door owner and many a factory a hot 
prospect. 

Radiation Monitor 

Continued from page 56 

pin emerging from one end of the G -M 
tube can be slipped into a h,;" hole 
drilled in a 6-32 machine screw brought 
through the circuit board and a nut is 
tightened down against it. A small metal 
clip from a broken 7 -pin tube socket 
may also be used for the anode con- 
nector. The earphone snaps into a hole 
of the correct size in the circuit board. 

All the other components are soldered 
to metal eyelets inserted in the punched 
board. To conserve depth nothing pro- 
trudes from the back of the board. All 
wiring is done on the component side 
and the machine screws used are flat- 

head and countersunk. All the rest of the 
wiring may be point-to-point. Be care- 
ful not to overheat any of the compo- 
nents while soldering and always use a 
heat sink when soldering transistors. 

With wiring completed, several small 
holes are drilled in the plastic box op- 
posite the earphone position and a larger 
hole is drilled in one end to accept the 
pushbutton switch shaft. Slip the circuit 
assembly into the box and a retaining 
nut on the switch shaft will hold every -- 
thing in position. 

Hold the box to your ear and press 
the switch and you should faintly hear 
the 300 -cycle note of the power supply. 
Soon you'll hear a loud, sharp click indi- 
cating that a yamnnia particle has entered 
the G -M tube. This so-called back- 
ground count is irregularly spaced with 
several clicks sometimes coming almost 
too fast to count and then one or two at 
a time spasmodically. The background 
count will vary by time and regions. 
Some of the radiation is coming from 
outer space and some is produced by 
man. Hold a watch or clock with a lumi- 
nous dial close to the G -M tube and the 
clicks will really rattle. 

After you've found that the monitor 
is working satisfactorily, the chassis 
should be removed from the case. Pro- 
tect the switch, earphone, battery snaps 
and the strap across the G -M tube and 
thoroughly spray both sides with trans- 
parent insulating lacquer. This prevents 
high -voltage leakage if the chassis be- 
comes moist or dirty and adds greatly 
to the unit's dependability. 

For a while you'll probably check 
radiation intensity several times daily 
and may even use it to check for the 
presence of uranium in some interesting 
looking rocks. The battery will last for 
a long time even under conditions of 
frequent use. It's a good idea to keep a 
fresh battery on hand, however, because 
you never know when you'll need it. 3 

New All -Purpose Recorder 

Continued from page 61 

surface of the thermoplastic into ripples, 
which are cooled immediately and 
frozen onto the film. 
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To erase the film the thermoplastic is 
re -heated to a viscous liquid at which 
point the charges leak off causing the 
surface tension on the face of the film to 
smooth out to its original form. The film 
is now reusable. 

How are these ripples converted back 
into sound or picture? In a standard 
projector a plane light source is formed 
into a beam by a condensing lens. This 
beam, in passing through a film of vary- 
ing density, becomes shaded by the 
denser areas of the film. This shadow 
picture is then focused on a screen by 
means of the projection lens. 

In TPR, the light source is converted 
into a series of parallel beams by means 
of a grating. By placing another grating 
ahead of the projection lens and by 
aligning the two gratings so that the 
beams are focused onto the bars of the 
second grating by the condensing lens, 
the screen remains black. 

But when a rippled surface is placed 
in front of the condensing lens, some of 
the rays are bent slightly so that they 
now pass through the bars of the second 
grating instead of hitting them. The 
grating bars act like a variable shutter 
which allows light to pass through to 
the screen whenever the film has rip- 
ples. The result is a black -and -white 
picture from a perfectly transparent, 
but rippled, piece of film. 

For color pictures, the ripples on the 
film act like many tiny prisms. That is, 
the ripples split up the white light into 
the three primary colors. The slots be- 
tween the bars are made small enough 
so that only one of the primary colors 
can pass through. These bars therefore 
make up a subtractive system, cutting 
out those components which are not 
needed at a particular point on the 
screen. But since most color images we 
see are really combinations of two or 
more of the primary colors, it is pos- 
sible for each of the components to get 
through the bars as needed, and then to 
recombine additively on the screen. The 
grating system is sort of a super traffic 
cop, permitting just the right amount of 
each primary color to get through to its 
proper place on the screen. 

Hi-fi sound signals or video informa- 

tion can be reproduced through an elec- 
tronic system rather than an optical 
one. The modulated light beam is sim- 
ply converted to an electronic signal by 
standard photoelectric techniques simi- 
lar to those used in TV cameras and 
sound heads of film projectors. 

What about fidelity? Well, with a 
track 1/10 inch wide (which is about 
the same as half-track magnetic audio 
tape) , and an operating speed of 5 inches 
per second (which is slower than the 
71/2 ips used on most home tape re- 
corders) , the system checks out as 
having a bandwidth and resolution bet- 
ter than that needed for video recording! 
This is super hi-fi. 

Possible applications are plentiful. 
Somewhat like microfilm, TPR could 
store entire libraries of books, drawings 
or business records. Since it can record 
information in digital form, it can con- 
trol the operation of automated machin- 
ery and guided missiles. 

"WATCH FOR BIG SURPRISE 

IN JUNE El" 

For defense applications, it is possible 
to modify the display so that certain 
parts of the projected picture can be 
highlighted and others toned down. This 
could he most useful in the display of 
radar information, where targets could 
be emphasized and the background 
minimized. And it will now be possible 
to record intercepted enemy radar sig- 
nals, which has previously been impos- 
sible because of the bandwidth limita- 
tions of existing equipment. 

Integrated displays of information 
from various sources can be shown 
simultaneously and compared. In air- 
borne anti-submarine warfare, for ex- 
ample, an operator could see all at once 
the outputs of a number of sensing de- 
vices, such as radar, sonar, infrared, and 
other detecting and tracking inputs. 

These are just a few of the many po- 
tential applications of this amazing new 
tool that combines the best features of 
tape and film and improves on them for 
good measure. $ 
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Sferics Station 

Continued from page 105 

Atlantic is recorded and translated into 
usable information. 

In a small building at Pepperell Air 
Force Base, Newfoundland, a static di- 
rection finer (SDF) is reacting to the 
storm, picking up the static. The SDF 
consists of at least one pair of crossed 
loop antennas, identical amplifiers, a 
cathode ray tube indicator and a photo- 
graphic recorder. The electromagnetic 
waves caused by the lightning ulti- 
mately appear as flashes on the cathode 
ray screen. A camera, operating with- 
out a shutter and with a continuous reel 
of film, records these flashes. 

A single station cannot determine the 
distance of a static discharge, since there 
is no ranging equipment. At the precise 
moment the static is recorded at one 
station, similar instruments at four 
other sferics stations in the Atlantic Net 
are making recordings, timed to within 
1/100 of a second of each other by sig- 
nals from WWV. 

The films of the sferics discharges 
made at all the stations are quickly de- 
veloped and the strength and azimuth of 
the flashes are computed at the slave 
stations. This information is then trans- 
mitted to the master station. There the 
azimuths are plotted to a point of inter- 
section. This is called triangulation. 

The operation of all three sferics nets 
is essentially the same. In the Summer 
of 1959, however, automatic telemeter- 
ing equipment was installed at the sta- 
tions of the Tornado Net. This enables 
the signals received at the slave stations 
to be piped into the net control station 
in Kansas City for automatic plotting 
and fix determination. This net is de- 
signed to provide the population of the 
Great Plains area with maximum ad- 
vance warning of tornado activity. 

Sferics discharges can be fixed with 
reasonable accuracy up to about 2000 
miles. In addition to the Air Force's 
work with sferics, the British maintain 
a network in England. The Swiss used 
sferics for meteorological data when 
they were isolated from the rest of 
Europe during World War II. 

The chief value of sferics tracking is 
in obtaining data from areas where 
there is otherwise a lack of adequate 
weather information-such as over the 
vast ocean stretches. It is a valuable ad- 
junct to regular ship and aircraft reports 
and meteorologists hope that, in time, 
there will be enough sferics networks in 
operation so that static discharges any- 
where on earth will be detected and pin- 
pointed almost immediately. 

Improve. Sound of Small Phono 

Continued from page 47 

the many currently available on the 
market. A baffle can be easily con- 
structed from plywood or purchased for 
a nominal sum. 

Referring to diagram Fig. 1, coupling 
capacitor (C1) can be replaced with a 
larger unit to extend low -frequency re- 
sponse. In most small record players Cl 
is about .002 mfd. Replace it with a .05 
mfd., 400 volt, paper capacitor. 

If the output tube (V2 in Fig. 1) uses 
a cathode bypass capacitor (C2), you 
can add a degree of inverse feedback to 
improve frequency response and lower 
distortion, by simply removing the ca - 

"WATCH FOR BIG SURPRISE IN JUNE El" 

pacitor! When you have removed the 
cathode resistor's bypass capacitor (C2) 
you will find that you have lost a little 
volume, but the reproduction should be 
noticeably clearer. 

If your amplifier has enough gain, you 
can add more inverse feedback by con- 
necting a fixed resistor from the plate of 
V2 to the plate of V1, as shown. Try a 
750,000 ohm 1 watt resistor (the writer 
often uses 500,000 ohms here) . The 
smaller the value the greater the feed- 
back. If you add the feedback ,resistor 
remove the output tube's plate bypass 
capacitor (C3), otherwise you will have 
too great a cut in high -frequency re- 
sponse. In some cases, adding the feed- 
back resistor from the plate of V2 to the 
plate of V1 will result in feeding too 
much AC hum to the grid of V2, and in 
that case you have have to omit the feed- 
back resistor altogether. V 

122 Electronics Illustrated 



Build-It Coúrse=8. 
Continued from page 101 

ground to about 12 megacycles. For 
higher frequencies, overtone operation 
is used. 

Crystals designed for overtone opera- 
tion oscillate in layers. They produce 
waves of a fundamental frequency and 
multiples of it. The Citizens Band rig de- 
scribed here uses the third overtone. 

It's a good idea to closely follow the 
model shown 'in the illustrations during 
construction. The dimensions of the per- 
forated board should be the same as 
those given in the parts list. The various 
assemblies were carefully sized so they 
would fit into the metal cabinet with no 
difficulty. Don't permanently mount any 
of the sub -assemblies until they've all 
been built. 

The parts list suggests no specific 
crystal frequency, the choice being left 
to the builder. Part 19 of the FCC's 
rules lists all of the Class D CB frequen- 
cies. Be certain that the selected crystal 
is designed specifically for use in this 
band and has a tolerance of .005%. In- 
expensive surplus crystals will not work 
properly and could cause off -frequency 
operation. 

The output coil (L5) is a commer- 
cially available item, though slightly 
modified. It is a B&W unit with sufficient 
turns removed from it to leave an 
11 -turn section. Leave two 1/2 -inch leads 
protruding from the ends of the coil 
for mounting purposes. These wires are 
soldered to the tabs of capacitors C15 
and C16. Once this is done, bend the coil 
away from the perforated board about 
1/4 -inch to prevent the coil turns from 
shorting out against other wires. 

The various input and output connec- 
tions to this sub -assembly are made to 
flea clips inserted at the points shown 
in the diagrams. The clips may be elimi- 
nated, if desired, by looping the wire 
after it has passed through a hole in the 
perforated board. 

Tune-up of the RF oscillator -amplifier 
will be described in the final article of 
this series since the power supply and 
modulator (next month) must first be 
completed. 
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Radiation Hazard 

Continued from page 53 

can cause this triple -threat damage are 
nuclear warfare, testing of nuclear 
weapons, radioactive wastes, accidental 
leakage or destruction of an atomic 
power plant, careless handling of radio- 
isotopes in industry, X-ray machines, 
and high -voltage, projection -type TV. 

If you are exposed to beta particles, 
which do not have great penetrating 
power, the damage is generally confined 
to your skin. 

Alpha particles have no damaging ef- 
fect on the skin and are only considered 
dangerous when taken internally. 

In contrast, gamma rays are ex- 
tremely penetrating. If the whole body 
is exposed to gamma rays, then the 
aftereffects may be anything from a 
weary feeling to death if the dose is 
large enough. 

Man is more sensitive to radiation 
than most other animals, and embryo 
tissue is the most sensitive. Many of the 
pregnant women caught in the Hiro- 
shima and Nagasaki atom bomb blasts 
tragically gave birth to mongoloid idiots 
and otherwise defective babies. 

Since only a comparatively small 
number of people actually work with 
radioactive materials, there ísn't too 
much of a threat to the general popula- 
tion from this direction. Assuming that 
there are no atomic wars, the second 
biggest danger comes from X-ray ma- 
chines. Thousands upon thousands of 
X-ray machines are in use in hospitals, 
doctors' and dentists' offices and in in- 
dustry. 

In general, doctors and X-ray techni- 
cians are learning to limit X-rays to that 
part of the body under examination, 
taking care not to expose the rest of the 
body, particularly the reproductive 
organs, to possibly harmful rays. 

Industrial X-ray machines used to 
check castings and other parts are al- 
most always safe, and are kept that way 
by insurance companies and unions. 

Since X-rays are generated by direct- 
ing high -voltage electron beams at tar- 
gets, any device that operates by high 
voltage is a potential source of X-rays. 

So far we have shown what can hap- 
pen to living tissue if it is exposed to 
outside radiation. If the radiation ma- 
terial ever gets into the body, the situa- 
tion is much worse. Back in the early 
1920's, a watch factory in New Jersey 
employed young girls to paint the hands 
and numerals of watches and clocks 
with radium. To keep the brushes 
pointed, the girls repeatedly wet the tips 
with their lips, each time swallowing a 
tiny bit of radium. Eventually, nearly 
all of the girls developed cancer of the 
bones, and many of them died as a re- 
sult. 

If the body is given an opportunity to 
heal between exposures to outside ra- 
diation, particularly if the doses are 
small, it can stand an awful lot of radia- 
tion over a long time. As a result, the 
authorities have been able to set maxi- 
mum limits of daily exposure for 
workers handling radiation. As long as 
the safety limits are not bypassed, there 
is very little chance of illness or damage 
to body tissues. 

Unfortunately, there are no safety 
limits or "threshold" levels for genetic 
damage. Even the slightest X-ray or 
gamma -ray exposure produces some 
damage to the chromosomes or he- 
redity bearing parts. This damage or 
rearrangement of the chromosomes pro- 
duces the strong possibility of muta- 
tions, or sudden changes, in the children 
of those exposed. Unfortunately, the 
overwhelming majority of such muta- 
tions appear to be undesirable. 

And, of course, fallout from earlier 
nuclear tests is still raining down on us 
and our food supply. Several experts 
have predicted a steady increase in 
leukemia, cancer of the blood, among 
infants due to strontium -90 fallout 
showing up in milk fed to babies. 

In the coming decades one of the great 
possible sources of undesirable radia- 
tion will be radioactive wastes. These 
wastes consist of used atomic fuels and 
residues left over in making new fuel 
elements. Even though these wastes are 
not concentrated enough to be used as 
atomic fuels, they can be dangerous to 
mankind. 

There have been four suggested ways 
to get rid of the dangerous wastes: Stor- 
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age in underground tanks; burial in 
abandoned mines, dry oil wells, quar- 
ries, or caves; dumping on the ice caps 
or the uninhabited regions of perma- 
frost; burial in drums in stagnant ocean 
deeps or deep sea muds and; shooting 
the wastes into outer space via rockets. 

So far, the first is the commonest 
method in the United States. Even at 
the present beginning stages of atomic 
energy, the Federal Government has 
spent $75,000,000 for storage tanks for 
radioactive wastes. As soon as atomic 
energy goes into high gear, storage 
tanks will cost too much to handle the 
volume. 

Since the second atomic bomb was 
dropped on Nagasaki 15 years ago, no 
atomic weapons have been fired in 
anger. But by 1970 there is every reason 
to believe that any industrialized nation 
will be able to make and use nuclear 
weapons. 

All this means that here is a much 
greater chance of nuclear war. Even if 
America manages to stay out of some 
strangely localized atomic war, the fall - 

"WATCH FOR BIG SURPRISE IN JUNE El" 

out is sure to reach the United States. 
The Office of Civil Defense and Mobili- 
zation has recommended that every 
home be equipped with a small radiation 
detector, such as the one on page 54. 

In the next few years, the more im- 
mediate atomic danger is from testing. 
Even if the present tenuous agreement 
banning nuclear tests is formalized and 
extended, some smaller nation not a 
party to the ban will want to try out its 
noisy new toy. 

Atomic power plants offer little ra- 
diation danger. Since their atomic fuel 
is not in concentrated, compact form as 
in a bomb, atomic power or research 
reactors are unlikely to explode like a 
bomb. If all the numerous safety devices 
on a reactor failed, it would most likely 
melt down like a candle before it would 
explode. 

Leakage is a more likely possibility 
and this would soon set off alarms that 
would shut down the plant until the leak 
was plugged. 

The greatest deterrent to radiation 
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Your advertisement can reach this mail -buying audience for only 350 per word . . payable in advance 
(Check or M.O. please) . . . minimum 10 words. Closing dates are the 20th of 3rd preceding month 
i.e. copy for the July issue must be in our office by April 20th. Mail to ELECTRONICS 
ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word: 
Name of state (New Jersey), name of city (New York); sets of characters as in key (14-D); also 
abbreviations as 35MM, 8x10, D.C., A.C. 

SAVE MONEY ORDER BY MAIL 

. . . FOR SALE 

MONEY SAVING Prices on tubes. TV, 
Radio, Transmitting and Industrial 

Types. New, 1st quality, guaranteed. Top 
name brands only. Government surplus 
and commercial test, lab and communi- 
cations equipment in stock. Sell us your 
excess tubes and equipment. Unused, 
clean tubes of all types wanted. Send 
specific details in first letter. Write for 
"Green Sheet" catalog 250. Barry 
Electronics Corp., 512 Broadway, (Dept. 
El.), WA 5-7000, New York 12, N. Y. 

GOVERNMENT SELLS: Surplus Elec- 
tronics; Test Equipment; Oscilloscopes; 

Transceivers; Jeeps; Boats; Aircrafts; 
Misc.-Send for U. S. Depot Directory & 

Procedure $1.00. "Government Surplus 
Sales," Box 425 -EL, Nanuet, N. Y. 

BUY WHOLESALE. Catalog 50c, refunda- 
ble. P. H. Tracy Co., Box 4453-E5, Lin- 

coln 4, Nebr. 

. . . EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco"-El, Box L, 
Boston 19, Mass. 

. . . BUSINESS OPPORTUNITIES 

GROW MUSHROOMS. Cellar, shed and 
outdoors. Spare, full time, year round. 

We pay $4.50 lb. dried. We have 29,000 
customers. Free Book. Mushrooms, Dept. 
315, 2954 Admiral Way, Seattle, Wash. 
WHOLESALE IMPORTS. 200 free Jap- 

anese, European sources; complete, 
52.00. Mashburns' Importico, Box 202, 
Asheville, N. C. 

VENDING MACHINES-No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page- catalog free! 
Parkway Machine Corp., Dept. 33, 715 

Ensor St., Baltimore 2, Md. 

. . . HI-FI 

UNUSUAL BUDGET Values. Tape re- 
corders, tapes and Hi -Fi components. 

Send for package quotations and free 
catalogue. Budget Hi -Fi Distributors, 
83-06 Victor Ave., Elmhurst, N. Y. 

PHONOGRAPH RECORDS cheap, post- 
paid, Catalogue. Paramount, Box 

2026-K, Pine Castle, Florida. 

. . . TAPE RECORDERS 

TAPE RECORDERS, Hi -Fi components, 
Sleep Learning Equipment, tapes. Un- 

usual values. Free catalog. Dressner 
69-02 Z 174 St., Flushing 65, N. Y.. 

HI -F1, RECORDERS. Free Wholesale Cat- 
alogue. Carston, 125-6 East 88, N. Y. C. 

28. 

. . RADIO & TV 

10 DISTANCE CRYSTAL set plans -25t; 
20 different 50e, with Transistor experi- 

ments, catalog. Laboratories, 1131-K Va- 
lota, Redwood City, California. 
DIAGRAMS FOR repairing radios, ampli- 

fiers, $1.00; television $2.00. Give make 
model. Diagram Service, Box 672 -El, 
Hartford 1, Conn. 

NEW BOOK (Mobile Hi -Fi) Tape Re- 
corders, Stereo, F -M, etc. $5.00. 

Ekeradio, 650 N. Fair Oaks, Pasadena, 
California. 
KITS EXPERTLY Wired And Calibrated. 

Specialty Is Instruments. 3971 Austin 
Drive, Cincinnati 30, Ohio. 

. ELECTRICAL SUPPLIES & 
EQUIPMENT 

POLYSTYRENE FEEDER Line Spreaders, 
3/8"0/2"x6" - .05t. Sparks, Box 476, 

Gainesville, Texas. 

. MISCELLANEOUS 

IDENTIFY YOUR equipment. 50 decal 
transfers $1.00. 3 lines. A&B Services, 

Box I47A Kittery, Maine. 

. . PERSONAL 

LOANS BY Mail. $50 To $600 For Any 
Purpose. Employed men and women 

eligible. Confidential. 2 years to repay. 
Write for free loan application. American 
Loan Plan, City National Bldg., Dept. 
EI-3150, Omaha 2, Nebraska. 

. . STAMPS & COINS 

THREE BRILLIANT uncirculated Mexican 
silver dollars $1.00. Universal Services, 

Box 675, San Antonio 6-P4, Texas. 

. . . DETECTIVES 

DETECTIVES-WORK Home-Travel. Ex- 
perience unnecessary. Detective Par- 

ticulars free. Write, Wagner, B -I25 West 
86th, New York 24. 

. MUSIC 

ACCORDIONS-SAVINGS to 50%. Free 
trial. Trades accepted. Free catalog. 

Accordion Manufacturers, Dept. 40 -EL, 
2003 Chicago, Chicago 22. 

SONGPOEMS AND Lyrics Wanted! Mail 
to: Tin Pan Alley, Inc., 1650 Broadway, 

New York 19, N. Y. 
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damage is a well-informed general pub- 
lic. Proper control of radiation, one of 
mankind's greatest blessings in disguise, 
costs money and effort. It's up to you to 
make sure that time and effort is spent 
to protect you, your family and the next 
generation. 

_ 

.Sun. Powered Radio 

Continued from page 91 

(variable capacitor and loopstick), se- 
lectivity is poor on strong stations that 
are within a few kilocycles of each other. 
This effect can be minimized somewhat 
by rotating the set so the loopstick 
favors the selected station. Unplugging 
the external antenna also reduces the 
strength of an overlapping station. 

The building of the Sunflex receiver 
takes about six hours. In type, its con- 
struction falls somewhere between . a 
printed circuit board and point-to-point 
wiring. Nineteen "flea clips" are pressed 
into holes in a perforated board and 
components are soldered to them. 

Solder tends to flow from one end of 
the clip to the other. This should be 
prevented by using a minimum amount 
of solder on these joints. Otherwise, 
you'll find it difficult to slide the tran- 
sistors and diode into the clips that have 
leads connected to their opposite ends. 
If this does happen, grasp the transistor 
lead with a long -nose pliers, heat the 
clip and slide the lead into it. Hold the 
pliers firmly on the lead until the joint 
cools, to prevent damage to the tran- 
sistor. 

The KT -132 can be considered a Good 
Buy-if the novelty of "free power from 
the sun" is especially attractive to you. 
It's an item. guaranteed to evoke plenty 
of "ooh's" and "ah's" from friends: just 
wave a hand over the solar cell and the 
radio "magically" goes on and off, prov- 
ing that Old Sol is the actual source of 
power. But remember, penlite bat- 
teries, with no assist from solar cells 
give long hours of playing time. 

Price of the KT -132 is $11.95. The 
solar battery is a separate catalog item 
(MS -240) that sells for $7.75. v 

ICR 
ELE'CTRON TUBE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK CF USED 
TUBES AT- A FABULOUS LOW PRICE 

/ ea. 

ALL TUBES SENT POSTAGE PAID 
Please.tend 75, hondbng for order, under S5_ Send 15% 
depot;, on C.O.D. order. Send opp,o.i.eote posrog. on 

Conod on and fo.eign orders 

ICR 
ELECTRON TUBE CO. 
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SHIPPED ON APPROVAL 
NO MONEY WITH ORDER- NO G O.D. - -- - - - 

Superior's New Model 70 UTILITY TESTER® 

FOR REPAIRING AU. ELECTRICAL APPLIANCES 

t'=- and AUTOMOBILE CIRCUITS 
As on electrical trouble shooter the Model 70: 

Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, Refrigerators, 
Lamps, Fluorescents. Switches, Thermostats. etc. 
Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc. 
Will measure current consumption while the appliance under test is In operation. 
Incorporates a sensitive direct -reading resistance range which will measure all resistances com- 
monly used In electrical appliances, motors, etc. 
Leakage detecting circuit will Indicate continuity from zero ohms to 5 megohms (5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters Distributors ignition 

Coils Regulators Relays Circuit R Clga Lighters Stop Lights Condensers 
Directional Signal Systems All Lamps and Bulbs Fuses Heating Systems Horns Also 

will locate poor grounds, breaks in wiring, poor connections, etc. 

o -- 

E Model 70-UTILITY TESTER 
Total Price...S15.85- 

Terms: $3.85 after 10 day trial, 
then $4.00 monthly for 3 months, 
if satisfactory. Otherwise return, no 
explanation necessary. l 

INCLUDED FREE Th,e 64 -page book-practically a condensed 
it course in electricity. Learn by doing, 
¿ UTILITY' lust read the following partial list of contents: What TESTER is electricity? Simplified version of Ohms Law 

What is wattage? Simplified wattage charts How 
a= to measure voltage, current, resistance and leakage 

11 
How to test all electrical appliances and motors {rs u . using a slmplifled trouble -shooting technique. 

, How to trace trouble 1n the electrical circuits and 
agligi.r,M1 parts In automobiles and trucks. 

Model 70 comes com- 
plete with 64 page book 
and test leads 

0$1585 
Superior's New Model TV -5"A GENOMETER 

7 Signal Generators in One! 

`, o 
, 

a 
I 

h '0 ̀ 

Model TV -50A GENOMETER. 
Total Price $47.50 
Terms: $11.50 after 10 day trial, than 
$6.00 monthly for 6 months if tolls 
factory. Otherwise return, no eaplana 
tion,. necessary. 

CROSS HATCH GENERATOR:TheModel 
TV -50A Genometer will project a cross- 
hatch pattern on any TV picture tube. The 
pattern will consist of non -shifting, hori- 
zontal and vertical lines Interlaced to pro - 
ride a stable cross -hatch effect. 

R.F. Signal Generator for A.M. ' Bar Generator %I Marker Generator 
T/ R. f. Signal Generator (or FM. 1I Cross Hatch Generator 

Audio Frequency Generator Color Dot Pattern Generator 

This versatik All -Inclusive GENERATOR 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. 
Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 
Megacycles on powerful harmonics. 

VARIABLE AUDIO FREQUENCY GEN- 
ERATOR: In addition to a fixed 400 cycle 
sine -ware audio, the Model TV -50A 
Genometer provides a variable 300 cycle to 
20.000 cycle peaked wale audio signal. 

MARKER GENERATOR: The Model TV - 
50A Includes all the most frequently 
needed marker points. The following 
markers are provided: 19 262.5K., The Model TV -50A comes $ w r,0 456 Kc., 600 Ke.. 10000 Kc.c., 141000Kc.. absolutely complete with 1800 Kc., 2000 Ke. 2500 Ke., 3579 KC., shielded leads and operating 4.5 Mc., 5 Mc., 10.7 Mc., 13579 KC. Is theinstru ahieldctlons. Only color burst frequency). 

BAR GENERATOR: The 'Model TV -50A` 
projects an actual Itar Pattern on any 
TV Receiver Screen. Patterns will consist 
of 4 to 18 horizontal bars or 7 to 20 
vertical bars. 

DOT PATTERN GENERATOR (FOR 
COLOR TV): Although you will be able 
to use most of your regular standard 
equipment for servicing Color TV, the ono 
addition which Is a "must" is a Dot 
Pattern Generator. The Dot Pattern pro- 
jected on any color TV Reenter tube by 
the Model TV -50A will enable you to 
adjust for proper color convergence. 

USE APPROVAL FORM ON NEXT PAGE 
We invite you to try befprrt you buy any of the models de- 
scribed on this and the following pages. If after a 10 day 
trial you ore completely satisfied and decide to keep the 
Tester, you need send us only the down payment and agree 
to pay the balance due at the monthly indicated rote. 

MOSS ELECTRONIC , INC. 

NO INTEREST OR FINANCE CHARGES 
ADDED! 

If not completely satisfied, you are privileged to return the 
Tester to us, c (ling any further obligation. 

Dept. D-722 3849 Tenth Avenue, New York 34, N. Y. 
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TRY FOR 10 Dt:Y 
before you buy! then if satisfactory pay in easy, interest free, 

monthly payments. See coupon below. 

1 

SU'PERIOR'S 
NEW 

MODEL 83 

Model 83-C.R.T. Tube Tester 

Total Price 538.50 
Terms: 58.50 after 10 day trial, 
then 56.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

ot0Y.: ,111111hrele-® .1, 
;.; 
IC 

$ 
iu 

N 

1 
Model TW-11-Tube Tester 
Total Price .. S47.50 

Terms: 511.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise re- 

turn, no explanation necessary. 

We invite you to try before you 
buy any of the models described 
on this page, the preceding 
page and the following pages. 
If after a 10 day trial you are 
completely satisfied and decide 
to keep the Tester, you need 
send us only the down payment 
and agree to pay the bolance 
due at the monthly indicated 
rate. 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 

SEE OTHER 
SIDE 

C.R.T. 
Tests end Rejuvenates 

ALL BLACK AND WHITE TUBES 
Fran 50 degree to 110 degree types 
-from 8" to 30" types. 

oModel 83 Is not simply q rehashed black 
d white C.R.T. Tester with a color 

adapter acded. Model 83 employs a new 
improved circuit designed specifically to 
test the older type black and white tubes. 
the newer type black and white tubes and 
all color picture tubes. Model 83 provides 
separate filament operating voltages for the 
older 6.3 types and the newer 8.4 types. 

Mode: 83 employs a 4" air -damped meter 
with quality and calibrated scales. Model 
83 properly tests the red, green and blue 
sections of color tubes individually-for 
each section of a Color tube contains its 
own filtunent, plate, grid and cathode. 
Model 83 will detect tubes which are appar- 
ently good but require rejuvenation_ Such 

d tubes will provide a picture seemingly good 

R 
ALL PICTURE TUBES 

ALL COLOR TUBES 
Test ALL picture Tubes-in the carton- 
out of the carton-in the set! 

but lacking its proper definition. contrast 
and focus. To test for such malfunction. 
you simply press the rel. switch of Model 
83. If the tube is weakening, the meter 
reactant will indicate the condition. 
Rejuvenation d pier ire tubes is not simply 
a matter of alwlying a high voltage to the 
filament. Such voltages improperly applied 
can strip the cathode of the oxide coating 
essential for proper emission. The Model 83 
applies a selective low voltage uniformly In 
assure increased life with no danger of 
cathode damage. 

Unused in handsome portable 
Saddle Stitched Tenon case- j 

38,o complete with sockets for all 
black and white !gibes and 
all color tubes. Only 

Superior's 
New Model 

TW-I I 

STANDARD 
PROFESSIONAL 

TUBE TESTER 
Tests all tubes, including 4, S, 6, 7, 

Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Subminiatures, Novals, Sub - 
minors, Proximity Fuse Types, etc. 

Uses the new self-cleaning Lever Ac- 
tion Swit:hes for individual element test 
ing. All elements are numbered according 
to pin -number in the RMA base number- 
ing system. Model TW-11 does not use 
combination type sockets. Instead indi- 
vidual 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 
complete data for all tubes. Printed in 
large easy -to -read type. 

NOISE TEST: Phono-jack on front panel 
for plugging in either phones or external 
amplifier detects microphonic tubes or 
noise due to faulty elements and loose 
internal ,onnections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW -CURRENT 
TUBES Previously, on emission -type tube 
testers, i has been standard practice to 
use one scale for all tubes. As a result, 
the calibiation for low -current types has 
been restricted to a small portion of the 
scale. The extra scale used here greatly 
simplifies testing of low -cur- 
rent tyoes. Housed'47" Ir handsome, Saddle- 
Stitched Texan rase. Only 

r IIIPP-/46371' 
MOSS ELECTRONIC, INC. 
Dept. D-722 3849 Tenth Ave., New York 34, M. Y. 

Fleose send me the units checked on approval. If completely satisfied I will pay on 
the terms specified with no ,nterest or finance charge. added. Otherwise. I will return 
after o 10 day trial positively cancelling all further obligation. 

I Model 70... Total Price 515.05 
53.85 within 10 days. Balance 
54.00 monthly for 3 months. 

Model 03..,Total Price 5:0.50 
58.50 within 10 days. Balance 
56.00 monthly for 5 months. 

0 
f Model TV -50A... Total Price 547,50 O Model 77 Total Prier 542.50 

511.50 within 10 Bass. Balance $12.50 within 10 days. Balance$6.00 

monthly for 6 months. 56.00 monthly for 5 months. 
tl 

1 I 

0 III 
Name .. .. ... .... ... 

Q Model TlS-11 To:al re ce 517.50 
511.50 within 10 days. Balance 56.00 
monthly for 6 months. 

Address 

Q Model 79...Total Price 038.50 
58.50 ssith n 10 days. Balance 
$6.00 monthly for 5 months. 

CUT OUT AND MAIL TODAY! City Zone State 
Ill prices net, F.O.B., N. 1'. C. 



HIP..P ON AP LAVAL 
NO MONEY WITH ORDER -NO C.O.D. 
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Model 77-VACUUM TUBE VOLT- 
METER.. Total Price . . . .$42.50 
Terms: $12.50 after 10 day trial, then 
$6.00 monthly for 5 months if tali. - 
factory. Otherwise r.turn, no ..plana 
Son necessary. 

Model 79-Super Meter 
Total Price 538.50 
Terms: $8.50 after 10 day trial, 
then 56.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

A Combination VOLT -OHM MILLIAMMETER 
Plus CAPACITY, REACTANCE, INDUCTANCE & DECIBEL MEASUREMENTS 
Also Tests SELENIUM & SILICON RECTIFIERS, SILICON & GERMANIUM 

DIODES 

® r _ _ - _ _ ti _ DE= _ - - 
is 

VACUUM TUBE VOLTMETER Model 

WITH NEW 6" FULL -VIEW METER 
Compare It to oni p.aktepeak V. T. V. M. made by any other manufacturer al any price 

Extra large meter scale enables us to print 
all calibrations In large easy -to -read type. 

Employs 12AU7 as D. C. omplifler and 
two 9006's as peak -to -peak voltage rectifiers 
to assure maximum stability. Meter is 
virtually burn -out proof. The sensitive 401 

AS A DC VOLTMETER: The Model 77 Is In- 
dispensable In 111 -FI Amplifier servicing and 
is must for Black and White and color TV 
Receiver servicing where circuit loading can- 
not be tolerated. 
AS AN ELECTRONIC OHMMETER: Because 
of its wide range of measurement leaky ca- 
pacitors show up glaringly. Because of its 
sensitivity and low loading. Tntermittenta 
are easily found, Isolated and repaired. 
AS AN AC VOLTMETER: Measures RMS 
values If sine wave, and peak -to -peak value 
if complex wave. Pedestal voltages that de- 
termine the "block" level In TV receivers 
are easily reed 

micro -ampere meter is Isolated from the 
measuring circuit by a balanced push-pull 
amplifier. Uses selected 17, zero tempera- 
ture coefficient resistors as multipliers. This 
assures unchanging accurate readings on all 
ranges. 

SPECIFICATIONS 
DC VOLTS -0 to 3/1S/75/15n/300/750/ 

1,500 volts at 11 megohms input resistance. 
AC VOLTS (RMS)-0 to 3/:5/75/150/ 

300/750/1.500 volts. SC VOLTS (Peak to 
Peak) -0 to 8/40/200/400/800/2,000 volts. 

ELECTRONIC O11MMETER-0 to 1.000 
ohms/10.000 ohms/100,000 ohms/1 meg- 
ohm/10 megohms/100 megohms/1.1100 meg- 
ohms. DECIBELS: -10 db to 1 Ili db f 10 db to F 38 db, f 30 db to 4 58 dh. 
All based on 0 db = .006 watts (6 mwt Into 
a 500 ohm line (1.73v). ZERO CENTER 
METER-For discriminator alignment with 
full scale range of 0 to 1.5/7.5/37.5/75/ 
150/375/750 volts at 11 megohms input re- 
sistance. 

Comes um late milk epereung hui lona, grebe leads. and stream- S A ') 50 
lined carrying carne. Operate oa 110 -ltd volt 60 

cycle. Only ` L 

SUPER -METER SiNFAV 

MODEL 79 

PLR MR'S UwlA ulTrw WITH 
NEW 

6" 
FULL -VIEW METER 

The model 79 represents 20 years of Continu- 
ous experience In the design and production 
of SUPER -METERS. an exclusive SICO de- 
velopment. It includes not only every circuit 
Improvement perfected In 20 years of speciali- 
zation but. in addition Includes those services 
which are "musts" for properly servicing the 
ever -Increasing number of new components 
used in all phases of today's electronic pro- 

ductlon. For example with the Model 70 
SUPER -METER you can measure the quality 
of selenium and silicon rectifiers and all 
types of diodes - components which have 
come Into common use only within the pest 
five years, and berruse this latest SUPER - 
METER necessarlIS required extra meter 
scale. SICO used is new full -view 6 -Inch 
meter. 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7 5, 15/75/150/750 lrntials Two separate BAD -GOOD : rates nn 

1.500. A.C. VOLTS: 0 to 15/30/150/300 the meter are used for direct readings Mi 
1,500/3,000 D.C. CURRENT: 0 to 1.5/15/ Electrolytic Condensers from I MFD to tons 
150 Ma. 0 to 1.5/15 Amperes RESIST- MFD All Germanium Diodes. Ali Selenium 
1NCE: 0 to 1,000/100.000 Ohms. 0 to 10 Rectifiers. All Silicon Diodes. All Silicon 
Megohms. CAPACITY: .001 to 1 Mfd., I to Rectifiers. 
50 Mid. REACTANCE: 50 to 2,500 Ohms. 
2.500 Ohms to 2.5 Megohms. P0011(- Model 79 comes complete o Ith nperaline 
TANCE:.15 to 7 Henries, 7 to 7,000 Henries. Instructions, test leads, ar.,t 

DECIBELS: -6 to +18. +14 to 4.38. +34 streamlined carrying ease. S 50 
to 458. The following components are all Use It on the bench-use It 
tested for QUALITY at appropriate test po- nn rails. Only 

TRY FOR 10 DAYS 

BUSINESS REPLY CARD 
No Postage Stomp Necessary if Mailed in the U. S. 

FIRST CLASS 

Permit No. 61430 
New York, N. Y. 

VIA AIR MAIL 

POSTAGE WILL BE PAID BY - 
MOSS ELECTRONIC, INC. 

3849 TENTH AVENUE 

NEW YORK 34, N.Y. 

i1 

BEFORE you buy! 
THEN if satisfactory 

pay in easy, interest free, monthly 
payments. See coupon inside. 

We invite you to try before you 
buy any of the models described 
on this and the preceding pages. 
If ofter o 10 day trial you are 
completely satisfied and decide to 
keep the Tester, you need send us 

only the down payment and agree 
to pay the balance due at the 
monthly indicated rate. (See other 
side for time payment schedule 
details.) 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 

SEE OTHER 
SIDE 

" 
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44 CUT OUT AND MAIL TODAY! 


