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BUY ON EASIEST TERMS 
ONLY $2 DOWN 

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

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

ALLIED RADIO 
our 4 Olh year SATISFACTION GUARANTEED 

OR TOUR MONEY RACK 

World's Largest Electronic Supply House 

November, 1960 

SAVE MOST ON 

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

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

the most complete 
electronics catalog! 

ALLIED RADIO, Dept. 91 -L 
100 N. Western Ave., Chicago 80, Ill. 

Send FREE 1961 ALLIED Catalog. 

Name 

Address 

City Zone State 
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A HIGHLY 

RESPECTED TRADE - 
START SOON TO 

EARN EXTRA MONEY 

IN SPARE TIME 

Learn at Home =IRË °T111:1 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. 

Add To Your Income Starting Soon 
Need For Service Technicians Increasing 
Make extra money in your spare time. Start soon to 
fix electric toasters, fans, clocks, vacuum cleaners, and 
other electric appliances for your neighbors and 
friends. Work in your basement, garage or spare room. 
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. 

Learn and Earn with Multi -Use 

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 National Radio Institute, Dopt. 
KMO, Washington 16, D. C. 

MAILING THIS 

COUPON MAY START 
YOU TO SUCCESS 

LESSON AND BOOK 

I NATIONAL RADIO INSTITUTE, Dept. KMO, Washingson16, D.71 

IPlease send me Electric Appliance Training lesson and book 
free. (No salesman will call.) 

Tester Built with Parts We Send !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 cit electrical appliance repair lobs. If you want better pay ' Zone ,...State .... 
learn this good trade. No need to give up your present L ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

November, 1960 
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A Message From the Editor 
Echo 1, a huge shiny ball designed to bounce radio signals from 

thé East to West Coast and vice -versa, is now circling the 
Earth. Tiros 1, our weather satellite has telemetered important 
data on cloud formations and weather movements to its receiving 
stations. Transit has proved a valuable navigational aid to our 
seamen. 

This is a very exciting age we live in: a period in which we 
anticipate sending a man far into space; an era in which planes 
are flown many times the speed of sound; a time when man is 
climbing higher and higher into the atmosphere and diving to the 
floors of the deepest part of the oceans. 

This is a "golden age" of progress for the world. And we, the 
electronics enthusiasts, by our knowledge and understanding of 
these events, feel partner to them. 

Some time ago, Electronics Illustrated decided to encourage 
amateur rocketry in the hope that more young scientists would 
apply their electronic know -how to this subject. We are happy to 
say that we have contributed some important information to this 
field and we are even now working on future contributions. 
Recently there was an amateur rocket shoot held at Fort Knox, 
Kentucky. We thought this would be an important event and 
assigned Lloyd Mallan to attend and get us an exclusive story on 
the progress of amateur rocketry to date. His story starts on page 
48 of this issue. It does not make for happy reading -we frankly 
are disappointed in the caliber of the rockets and equipment that 
were presented. However, our story does not end here. Major 
Bertrand R. Brinley, whom many of you know as a lecturer and 
inspirer of many amateur rocket societies throughout the country, 
is now preparing his side of the story. Major Brinley says that 

there is a great deal of original and worthwhile 
rocket research being done by amateurs in this 
country and he has proof. We eagerly await his 
article, to be presented in our December issue. 

Speaking of the December issue, it will be 
chock full of exciting E/-simplified projects for 
you to build for your Christmas fun and gift giv- 
ing. There will be a voice control for model 
trains, an electronic roulette game, a child's 
phonograph which we defy any child to break, a 
voice activated ventriloquist dummy whose 
mouth opens and closes in synch with your 
speaking, and more. If you pick up your Decem- 
ber issue early, you will have plenty of time to 
build these items before Christmas. 

In the photo on page 6 you see part of the 
Electronics Illustrated staff poring over some of 
the many kits that teach electronics. When we 
decided to do a survey on these, we had no idea 
there were so many. Nevertheless, through hard 

Steels!: All About Kits That Teach Eleçtrosies 

ELECTRON ICS 
ILLUSTRATED 
By the Publishers of MECHANIX ILLUSTRATED 

CHRISTMAS PROJECTS 
YOU CAN BUILD: 
Voice Control for M./.1 Tr.Yn 
D.ctr.ek R.eMtt. Cli/'s Phonograph 
Yoko 4chutN Dummy r ` 
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Zath in New Coyne Shop -labs for 

iVolavfrebF OPPORTUNI1Y 

Instructor helping students check the wiring 
and trace the circuits of television receivers. 

TELEVISION -RADIO 
ELECTRONICS 
Here at COYNE you're 
trained for Testing, 
Trouble- Shooting and 
Servicing on AM and FM 
Radio, Auto Radio, Tele- 
vision, Color TV, etc. 
Thousands of COYNE 
trained men in good jobs 
or own well paying TV- 
Radio businesses. 

This modern fire -proof building which is 
occupied entirely by Coyne, houses the 

NEW COYNE SHOP -LABS. 

ELECTRICITY 
ELECTRONICS 
Big opportunities every- 
where -city, town and 
country, in Power Plant 
Work, Motors, Industrial 
Electronics, Armature 
Winding, Home and Fac- 
tory Wiring, Appliances, 
Refrigeration, Mainte- 
nance, Illumination, etc. 

WE TRAIN YOU IN CHICAGO 
Our famous Practical- Technical method gives you practical 
experience on a massive outlay of equipment - over a quarter 
of a million dollars worth - plus necessary technical training 
right here in the NEW COYNE Shop -Labs. 

Training in Refrigeration and Electric Appliances can be included. 

Training offered 
to VETERANS and 

NON -VETS alike 

START NOW -PAT LATER 
Enroll now, pay most of tuition after 
Graduation. Part time employment 
help for students. Lifetime employ- 
ment service to Graduates. Starting 
dates, every six weeks. 

B. W. 000KE, IR., President C OYN E FOUNDED IMO 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. Congress Parkway, CHICAGO, Dept. 80 -8C 

ELECTRICITY RADIO TELEVISION REFRIGERATION ELECTRONICS 

November, 1960 

Instructor explaining operation and testing 
of a large Motor Generator. 

OLDEST AND BEST 

EQUIPPED SCHOOL OF ITS 
KIND IN THE U. S. 

Send Coupon or Write for 

FREE BOOK 
"GUIDE to CAREERS" 
Whether you prefer 
Electricity -Television 
-Radio or Combined 
Electronics Training 
this book describes all 
training offered. 

Information comes 
by mail and no sales- 
man will call. 

To get Free Book and information, mail this 
Coupon in envelope or Paste on Postal Card, or 
write to address below. 

rCOYNE ELECTRICAL SCHOOL, DepL80-8C 
1601 W. Congress Pkwy., Chicago 7, Ili. 
At no obligation to me send FREE book "Guide to 
Careers" and details of all the training you offer. 
However, I am especially Interested in: 

ELECTRICITY TELETHON 

Name 

Address 

City State 
mder.and nó Salesman will on.) 

Ui RIDS 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtone..005% tolerance -to meet all 
F C C requirements. $2.95 Hermetically sealed HC6 /U hoolders. 

rs. 

pin spacing -.050 pins. (.093 pins availa- 
ble, add 15rs per crystal). EACH 

The following Class "D" Citizen Band frequencies in 
stock (frequencies listed in megacycles): 26.965, 26.975, 
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27.165, 27.175, 27.185,1 27.205, 27.215, 27.225. 

Matched crystal sets for Globe. Gnnset. Citl -F'one and Halti- 
rarters Units . $5.90 per set. Specify equipment. make. 

RADIO CONTROL CRYSTALS IN HC6 /U HOLDERS 
Specify frequency. ! " pin spacing . .. pin diameter .n5 (.003 
pin diameter, add 15c) $2.95 es. 

FUNDAMENTAL FREQ. SEALED CRYSTALS 
in HC6 /U holders 
From 1400 KC to 4000 KC. .005% Tolerance $4.95 ea. 
From 4000 KC to 15,000 KC any frequency 

.005% Tolerance $3.50 ea. 
SEALED OVERTONE CRYSTALS 

Supplied in metal HC6 /U holders 
Pin spacing .486, diameter .050 
15 to 30 MC .005 Tolerance $3.85 ea. 
30 to 45 MC .005 Tolerance $4.10 ea. 
45 to 60 MC .005 Tolerance $4.50 ea. 

yid QUARTZ CRYSTALS ,R FOR EVERY SERVICE 
All crystals made from Grade "A" im- 
ported quartz- ground and etched to exact 

;` frequencies. Unconditionally guaranteed) 
Supplied in: 

FT -243 holders MC -1 holders DC -34 holders FT -111 holders 
Pin spacing size Pin spacing 3/4" Pin spacing 3/4" Pin spacing 1/4" 
Pin diameter Pin diameter Pin diameter Banana pins 

.093 .125 .156 

MADE TO ORDER CRYSTALS 
1001 KC to 2600 KC: 

.01% Tolerance ..$2.00 ea. .005% Tolerance ..$2.75 ea. 
2601 KC to 9000 KC: 

.005% Tolerance $2.50 ea. 
9001 KC to 11,000 KC: 

.005% Tolerance $3.00 ea. 
Specify holder wanted 

Amateur, Novice, Technician Band Crystals 
.01% Tolerance . . $1.50 ea.-80 meters (3701 -3749 KC), 
40 meters (7152 -7198 KC), 15 meters (7034 -7082 KC), 6 
meters (8335 -8650 KC) within 1 KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC) 50¢ ea. 
Pin spacing 1/2" Pin diameter .093 
Matched pairs ±_ 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.; 
500 KC Crystals, $1.50 ea.; 100 KC Frequency Standard 
Crystals in HC6 /U holders $4.50 ea.; Socket for FT -243 
crystal 15¢ ea.; Dual socket for FT -243 crystals, 15¢ ea.; 
Sockets for MC -7 and FT -171 crystals 25¢ ea.; Ceramic 
socket for HC6 /U crystals 20¢ ea. 
Write for new free catalog ±B60 complete with oscillator circuits 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display ... if he doesn't stock them, send us 
his name and order direct from our Florida factory 

RUSH YOUR ORDER TO OUR NEW PLANT 
Use coupon below for 1st Class shipment 

TEXAS CRYSTALS 
Dept. E -110, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA 

For extra fast service, Phone WE 6 -2100 

b 

ATTACH THIS COUPON TO YOUR ORDER FOR 
SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST 
TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be accom- 
panied by check, cash or M.O. with PAYMENT IN FULL. 
NO COD's. E -110 

work by all the staff, we have been suc- 
cessful in evaluating all of these and 
Nicholas Rosa, our Feature Editor, will 
present the results in our next issue. If 
you are interested in giving such a kit 
as a gift, or buying one for yourself, be 
sure to read this article. 

Our Technical Editor, Larry Klein, 
got so enthused while preparing the spe- 
cial section on loudspeaker enclosures 
in this issue, he went overboard and 
came up with more material than we 
could possibly get into one issue. In 
the belief that you can't ever have too 
much of a good thing, (except for sour 
apples and liquor) we will publish how 
to build loudspeaker enclosure articles 
in many of our future issues. 

In our September issue, on page 
83, El stated that any amateur radio 
operator may operate a transmitter 
licensed to a Novice. Actually, the 
holder of a Technician license may oper- 
ate a Novice's transmitter only in the 
145 to 147 me band under the usual 
Novice conditions. 

Once again be sure to be with us next 
month for those special Christmas 
projects. 

Electronics Illustrated 
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HOW TO BREAK INTO RADIO -TV- ELECTRONICS 

A good paying career in Radio -TV- Electronics may 
be closer than you think - regardless of your age, 
education or present job experience. 

You know about the tremendous demand for radio - 
TV and electronics technicians. But something per- 
haps you didn't know is how easy it is to get the 
training that will qualify you for this vital work, and 
how quickly you can advance. 

From the very beginning you will find that your 
LC.S. course is preparing you thoroughly -at your 
own pace -for an exciting new career. I.C.S. Radio - 
TV- Electronics courses make electronic fundamentals 
clear, easy to follow. You get personalized guidance 
from people who know -and can tell you -what it 
takes to succeed along every step of the way. 

The I. C. S. method makes it possible to learn 
while you earn. You study at home - in your spare 
time. Everything you learn is practical, usable. Your 
mastery of Radio -TV- Electronics assures you of top 

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

pay and real job security in one of today's fastest 
growing fields. 

So if you would like to break into Radio -TV -Elec- 
tronics - your first step is to send for your FREE 
I.C.S. Career Kit. There's no obligation ... and there's 
a whole new future to gain. 

Send coupon below for your 

free I.C.S. Career Kit! 

a "How to Succeed" career guide 

"Career Catalog" of job oppor- 
tunities in your field of interest 

"Sample Lesson" (math) to dem- 

onstrate the famous I.C.S. method 

J.C. S., Scranton 15, Penna. 
Accredited Member. 

National Hone Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS ÌÌCS 
BOX 45574K. SCRANTON 15, PENNA. In Hawaii reply P.O. Box 418, Honolulu (Partial list of courses) 

Without cost or obligation, send me "How to Succeed" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

RADIO 
TELEVISION 
ELECTRONICS 

General Electronics Tech. 
Industrial Electronics 
Practical Radio-TV Eng'r'g 
Practical Telephony 
Radio -TV Servicing 

BUSINESS 
Cost Accounting 
Managing a Small Business 
Purchasing Agent 

DRAFTING 
Electrical Drafting 

HIGH SCHOOL 
High School Diploma 

gGood English 
High School Mathematics 

ELECTRICAL 
Electrical Engineering 
Elec. Engr. Technician 
Elec. Light and Power 
Practical Electrician 
Professional Engineer (Elec.) 

LEADERSHIP 
Industrial Foremanship 
Industrial Supervision 
Personnel -Labor Relations 
Supervision 

Name Age Home Address 

City Zone State Working Howe-AM. to_P M _ 
oocrroerbn Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Mon- 

treal, Canada.... Special low monthly tuition rates to members of the U. S. Armed Forces. 

November, 1960 
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..electronics in the news 

This is the "ear" of the most sensitive 
voice receiver yet built. Bell Labora- 
tories proposes a network of these receiv- 
ers, and high -powered UHF transmitters, 
to be used with a system of 50 private - 
enterprise communications satellites in 
3000 -mile orbits. These would be active 
relay stations, carrying receivers and 
transmitters for repeating telephone and 
TV transmissions for world -wide distri- 
bution. House at small end of horn holds 
receiver which has a ruby maser amplifier 
cooled to minus 456 °F. , near Absolute Zero. 

A settlement of $1,000,000 was made by the National Aeronautics and 
Space Administration and the Army, Navy, and Air Force with the 
widow of rocket pioneer Dr. Robert H. Goddard and the Guggenheim 
Foundation, for use of the inventor's basic patents. The Foundation 
and Mrs. Goddard filed their claim in 1951... 

At Lockheed Aircraft Corp.'s avionics 
laboratory at Marietta, Ga., a scale - 
model jet plane is used to determine 
best location for antenna. The new 
lab is for development and testing 
of antennas, radomes, transmission 
lines, and components for high speed 
and special mission aircraft.. .Equip- 
ment to be tested rides on track to a 
distance from test -signal antenna in 
concrete shelter. Model- support py- 
lon is non -reflecting for radio waves. 

An ultra -tiny rocket -borne television system, to fit in the 4'/2" 

diameter nose cone of the Navy's ARCAS surveillance rocket, is being 
developed by Dage Television Division, Thompson Ramo Wooldridge, 
Inc. Unlike satellite TV cameras, or rocket movie cameras which 
must be recovered, Dage unit will be expendable... 

Using the well -known Doppler Effect principle, Cornell Aeronauti- 
cal Laboratory has developed a radar method of measuring wind 
velocity, turbulence, and rainfall rate in storm areas. 

8 Electronics Illustrated 
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In Spare Time at Home -Prepare for a Better Job -or 
Your Own Business in One of the Many Branches of 

LECTRON KS 
You build and 
keep this valuable 
Vacuum Tube 

VOLTMETER 
ll 

You build and keep this 5- 
inch COLOR OSCILLOSCOPE - almost a "must" for TV 
servicing. 

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! 

In 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 are GOOD JOBS - offering the kind of a future 
that an untrained man often dreams about. 

DeVry Tech's 
program also 
includes training 
in Color Television 

HOME MOVIES . 

... make important points crystal 
clear. Speeds your learning. It's 

almost like having an instructor 
at your side! 

h 

MILITARY SERVICE 
If you are subject to military 

service, the information we 
have should prove very 

helpful. Mail coupon to- 
day. 

Build and keep this RIG 
DeVry Engineered TV set - 
easily converted to D.R.E. 
(DeVry offers another home 

training, but without 
the TV set.) 

No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in 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 
After you get part of DeVry Tech's 
training with equipment at home, 
you may then in your spare time, 
begin to earn real money servic- 
ing Radio and Television sets. 

"7,ee 71 ",- 
o Profitable Job Opportunities 

TV -Radio Broadcast Technician 
Color Television 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 of North Am tea's 
Foremost Electronics 
Training Centers" 

0101111111111.1 
a ia' R dlJJá1M ú'.. 17I" 1,1.: =t11 1111 1L 

..'._ ,fre IjHps 

Learn -By -Doing 
projects 

r/ e 

;VI 
YACE tRAVFI 

C 

November, 1960 

1 

40- 
Build over 300 practical projects from many shipments of 
Radio -Electronic parts. You build and operate TV -Radio 
circuits ... wireless microphone ... and many other major 
projects -all designed to provide outstanding practical 
experience at home. 

ACT N 0 W ! Get inion- acked publi 
fion FREE! 

for m at 
Mail coupon today. 

ca- 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave.. Chicago 41, III., Dept. Eris -a 
Please give no your FREE booklet, "Electronics in Space Travel," 
and tell me how I may prepare to enter one or more branches 
of Electronics. 

Name 

Street 
'LEASE eu.T 

Apt 

n 

t 
City Zone State 

Canadian residents address DeVry Ted of Caned., Ltd. 
2044 970 law re oc,' One. West. Toronto. ant. 
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A. A. Ghirardl 
Eleetron'e,' beet- 
known instructor 

These 2 great Ghirardi books bring you 

COMPLETE TRAINING 
FOR MODERN RADIO -TV SERVICING! 

Let these two famous Ghirardi training books teach you to handle all 
types of AM, FM and TV service jobs by approved professional methods! 
Almost 1500 pages and over 800 clear pictures and diagrams explain 
EVERY troubleshooting and repair operation as clearly as A.B.C. No 
needless mathematics. No involved theory. You get practical training of 
the type that teaches you to do the best work in the shortest time. Sold 
separately -or you save $2.00 by buying both books. Use coupon or 
order from Dept. PR -110, Holt, Rinehart & Winston, Inc., Technical 
Div., 383 Madison Ave., New York 17, N. Y. 

RADIO & TV CIRCUITRY 
AND OPERATION 

Complete training in modern circuits 
and how to service them 

You can repair ANY radio, television or other 
electronic equipment lots easier, faster and better 
when you really understand circuits and know just 
how and why each one works. That's exactly the kind 
of training you get in Ohirardi's 669 -page Radio 
& TV CIRCUITRY AND OPERATION handbook! 
Gives a complete understanding of modern circuits. 
Shows what troubles to look for, and how to elimi- 
nate useless testing in servicing them. Throughout. 
it brings you the shove- average training that takes 
the guesswork out of troubleshooting and fits you 
for the best paid service jobs. 417 illustrations. 
l'rlre $9.00 but see money -saving offer! 

Circle No. I in coupon to order 

RADIO & TV TROUBLE- 
SHOOTING AND REPAIR 

Complete training in modern service methods 
Ohirardi's Radio & TV TROUBLESHOOTING 

AND REPAIR is a complete 822 -page guide to 
processional service methods. For beginners, this 
giant book with its 417 clear illustrations is an 
easily understood course in locating troubles fast 
and fixing them right. For experienced men. It is 
ideal for developing better methods and finding fast 
answers to puzzling problems. Covers troubleshoot- 
ing by all methods including both "static" and 
"dynamic" signal tracing types. Step -by -step charts 
demonstrate exactly how to proceed. A big tele- 
vision section is a down -to -earth guide to all aides 
of TV troubleshooting and service. Price $10.00. See 
money - saving offer! 

Circle Na. 2 in coupon to order 

Save '2" 
Get both of these 
famous Ghirardi 
books at a saving 
of $2.00 under the 
regular price. Check 
MONEY-SAVING 
OFFER in coupon! 

REPAIR ANY ELECTRICAL APPLIANCE! 
Save on repair bills! 

This 370 -page, profusely illustrated ELE('TRICAL 
APPLIANCE REPAIR MANUAL helps you service 
practically any electrical appliance in common use - 
even if you've never fixed an appliance before. Basic 
principles are first explained -then the hook gives you 
specific how -to -fix -it instructions for both standard and 
automatic washers, ironers, toasters, ranges. cleaners, 
mixers, razors, clocks, motors. and many more. 

Circle No. 3 i 

Earn in your Spare Time! 
Dandy troubleshooting charts quickly help you locate 

what is wrong. Easy instructions guide you in making 
repairs, adjustments and parts replacements. Tells how 
to make your own low -cost test tools. Describes wiring 
problems. Includes appliance refinishing methods. 
Throughout, it gives you the practical "know how" to 
lis your own appliances -or to build a profitable full or 
part time repair business. Price $6.25. 

n coupon to order. 

REPAIR ANY ELECTRIC MOTOR! 
... handle any job from minor repairs to complete rewinding 

It pays to train for something different! ELECTRIC 
MOTOR REPAIR is a complete guide that helps you 
cash in on this vast. rapidly growing field. Shows how 
to handle all repair jobs (including complete rewinding) 
on practically ANY AC or DC motor or generator in 
common use. Special dun -spiral binding bringe text 

To order, circle 

lo 

and related how- to -do -it diagrams side by side no that 
you team fast, easily and right. Every job is explained 
so clearly you can hardly fail to understand it. Over 
100.000 copies in use in motor repair shops, schools 
and for home study. 560 pages. Over 900 how- to -do -it 
pictures. Price only $9.25 for the complete training. 

No. 4 in coupon 

SHORT CUTS TO TV REPAIRS! 
Eliminate Useless Testing -Fix TV Receivers Twice as Fast! 

Just turn the dials of these handy, pocket -size 
Ghirardi & Middleton PIX -O -FIX TV Trouble 
Finder Cuides. When the picture in the PIX -O- 
FIX window matches the screen image on the 
television set you're repairing . . . presto! . . . 

you've got your else. 
PIX -O -FIX shows the causes of the trouble, 

To order, circle 

indicates the receiver section where it has prob- 
ably happened. then gives repair instructions. 
PIX -O -FIX No. 1 identifies 24 common troubles 
and gives 192 causes and 253 remedies for them. 
No. 2 covers 24 more advanced troubles. Together, 
they are an easy guide to quick "picture analysis" 
servicing of any TV set . . . AND THE PRICE 
IS ONLY $3.00 for both. 

No. 5 in coupon 

Electronics Illustrated 
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e 
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RADIO EVER MADE! 
The only 
how -to-do -it 
handbook 
of its 
kind 

Jstill in 
print! 

DON'T THROW OLD RADIOS AWAY! 
Here's the data you need to fix them in a jiffy! 

Just look up that troublesome old radio you oser 4.800 specific models of old home, auto radios 
want to fix. Four times nut of five, this giant, and record changers made between 1925 and 1942 
3!4- pound, 744 -page (:hirardi RADIO TROU- . . . Airline, Apex, Arvin. Atwater Kent, Bel - 
RLKSHOOTER'S HANDBOOK tells what is mont, Bosch, Brunswick, Clarion, ('rosley. Etner- 
causing the trouble . shows how to fix it. son, Fada, G -E, Kolater, Majestic, Motorola, 
Cuts service time In half. Eliminates useless Milos, Pilot. RCA. Silvertone, Sparton, Strom - 
testing. Even beginners can easily fix old sets berg and dozens more. Has hundreds of pages of 
which might otherwise he thrown away. old tube and component data, service short cuts, 

Gives trouble symptoms and their remedies for etc. Price $10.00. 
Circle Ne. 6 in eoupen te order 

BASIC HOW TO GET STARTED IN RADIO -TV- ELECTRONICS 
EtsclocITY 

s 

The most 
important 
training 
of all! 

Now you'll really understand 
Learn basic electricity thoroughly--then every- 

thing eise In electronics. radio, TV, communica- 
tions, hi -fi etc. cones 10 times as easy -- because 
they're all based en the same fundamental elec- 
trical principles. 

This big 396 -page BASIC ELECTRICITY man- 
ual covers the entire field . from circuits and 
currents to electromagnetism . . . from tubes to 

Circle No. 7 i 

circuits-components-equipment! 
transistors and all the rest. More than 300 pic- 
tures make everything doubly clear. Set -up 
diagrams explain procedures. Basic electrical 
problems are explained. Also Includes a complete, 
easy -to- understand 61 -page INTRODUCTION TO 
KLE/'TRONI('S. Backed with this great training, 
every detail of electrical: electronic operation will 
be far clearer to you than ever before; Price 
only $6.25. 

n coupon to order 

New! Easy! HANDBOOK OF TV TROUBLES 
LOOK, LISTEN -then follow this simplified TV repair guide! 

This remarkable new 302 -page Handbook helps you track 
down practically soy TV trouble from the symptoms It 
produces In the set itself! Just turn In the Index. Look up 
the trouble symptoms of the set you want to fix screen 
intermittently dark: "blooming-'; abnormal contrast In 
spots: "snow "; poor detail, sync troubles: sound troubles 

or ans of the many others. Then HANDBOOK OF TV 
Circle No. 8 in coupon to order. 

TROUBLES stows you exactly how to make adjustments 
or Parts replacements. Outlines time -saving short cuts. 
Explains puzzling details. Eliminates guesswork and use- 
less testing. More than 150 television trouble teat pattern. 
wave form and circuit Illustrations explain test results. 
details and procedures so clearly you can hardly fall to 
understand. Price $7.50. 

GET MORE WORK OUT OF 
Learn all about the handiest 

Here, in a big, revised 2nd edition, is THE 
book that really shows you how to get 
more work out of your oscilloscope. 

Clearly as A -B -C MODERN OSCILLO- 
SCOPES AND THEIR USES gets right down 
to ''brass t setts" in telling you exactly when, where 
and how. You learn to locate either AM or FM radio 
ur television troubles in a jiffy. Even tough realign- 
ment jobs are made easy. Every detail is clearly 

Circle Ne, 9 le e 

CUT RADIO -TV TEST 

Here's the 
instrument 
training 

you need! 

TIME IN HALF! 
In servicing. building or ex- 

perimenting with any kind of 
television. radio, h1-8 or other 
electronic equipment, IT'S 
IVHAT YOU KNOW ABOUT 
USING INSTRUMENTS 
THAT COUNTS' This 316 - 

page BASIC ELECTRONIC 
TEST UItO1'Etll'ltES manual 
helps you make tests and meas- 
urements and locate TV, AM 
and FM troubles fast and ac- 
curately. Tells what Instru- 
ments to use and exactly how: 
law to substitute one for an- 
other; how to avoid buying 
unnecessary types: and how to 
develop time -saving test meth- 
ods. 190 pictures and dozens of 
troubleshooting charts make 

things doubts clear. lovers Current Checks: 
measurements of Power, Capacitance. Inductance, 
Resistance. AF. RF, Phase Distortion & Modula- 
tion; checking Sensitivity. RV Gain, Fidelity. AV(' 
Voltage, Operating Voltages, etc. and includes handy 
TV Visual Alignment Techniques. Price $8.00. 

Circle No. 10 In coupon to order. 

November, 1960 

YOUR OSCILLOSCOPE! 
service instrument of all! 

explained from making connections to adjusting cir- 
cuit components and setting the oscilloscope controls. 
And you learn to analyze patterns fast and RIGHT! 

Includes latest data on quantitative measurements 
(the slickest method of diagnosing many color TV 
troubles and aligning sets properly); using 'scopes In 
industrial electronics. leaching . even In atomic 
energy work. Over 400 helpful pictures Include dozens 
of pattern photos. Price $8.00. 

oupon to order 

TRY ANY BOOK 10 DAYS FREE! 
Dept. PR -110, Technical Division, I 

Holt, Rinehart & Winston, Inc -, I 

383 Madison Ave., New York 17, N. Y. I 

Send book Indicated for free examination. (Circle the numbers of those you 
wane. l In 10 days I will remit price indicated plus postage or return books postpaid I 

and owe nothing. (SAVE! Send sash with order and we pay postage. Sams 10 -day I 
return privilege with money promptly refunded.) 

fl Check here for MONEY- SAVING THE BOOKS YOU WANT I 

COMBINATION OFFER 

CIRCLE NUMBERS OF I 

el Looks Nos. 1 and 2. Make your radio -TV 
service training librar) complete! Send both 
big books at only $17 for the two plus postage. 
(Regular price $10.110 you save $2.011.1 

Name 

I OUTSIDE U.S.A. 
.odd 50c fo pr., of Address . 

each book. Combine.- 
thon offer 5111.00. 
Cash with order. Sarre 
10 -day return print- 
Iron. City, Zone, State ... 

1 2 3 

4 5 6 I 

7 8 9 10¡ 
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... News 

Photoconductive cells which are vari- 
able resistors controlled by light are of- 
fered in 25 types, with power dissipa- 
tions up to 1/2 watt, by Clairex Corp. 
They are comparable in size to minia- 
ture paper capacitors and small re- 
sistors. All types are in hermetically 
sealed glass enclosures. A variety of 
spectral responses and resistances is 
offered. Priced from $1.15 to $4.00 de- 
pending on quantity. Available at dis- 
tributors or from Clairex Corp., 19 West 
26th Street, New York 10, N. Y. 

H. H. Scott, Inc., offers a broadcast - 
quality 78 rpm cartridge for collectors 
of vintage 78 rpm records. It is inter- 
changeable with Scott's Model 1000 
stereo LP cartridge on the London -Scott 
tone arm, has a 3 -mil stylus for 78 
grooves. Also, Scott has offered to re- 
place any of the original 1000 series 
stereo cartridges with the new rugged - 
ized version of this unit. The original de- 
sign was made to track at 3.5 grams 
pressure, and was highly sensitive to 
shock and damage as well as to music. 
Scott recommends blowing on the sty- 
lus, or using a light brush, to remove 
dust, rather than using a fingertip, for 
this or any cartridge. 111 Powdermill 
Road, Maynard, Mass. 

-o- 
Lafayette Radio Electronics Corp. an- 

nounces its 1961 catalogue, #610, 320 
pages, of radio and TV components and 
accessories, hi -fi and stereo equipment 
and kits, amateur radio, Citizens Band, 
and marine radiogear, etc. Free. Lafay- 
ette, 165 -08 Liberty Ave., Jamaica 33, 
N. Y. 

ICRO 
ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 

ANYWHERE A SELECT STOCK OF USED 

TUBES AT A FABULOUS LOW PRICE 

HuNÉ E 

Each and 
lo. mutual every rube is tested 

our We guaranteeREEance and life test, 
own I+bor +lory 

Puechased from for ram 
replacement 

any h. ed us which fails one year operating to 
m efficiently cube 

n any defective Pro ronlly under 
co 

The advertised 
tubes are 

ndi+e. 
Prompt ref ands are made 

The a«DY 
pd tub factory nor 

ne«ssar'1 
+ tlrt( y seconds or used but may be Y so marked. used rubes each 042 
024 
1A7ST 
1003030 y 
1540 

ILI 
15.. 
IM48T 
1087 
Las 
154 
1T/ 
101 
184 
152 
1;2 
243 
tirs 
aime 
3054 

lú: 
3C'S 
]CS. 
31.04 
304 
334 
384 
40074 
4027 

ALL TUBES SENT POSTAGE PAID 
Pleose send 25c honding for orders ,Inder 55 Send 75- 
deposit an C O D orders Send apps oe,mnte possogrr 

Conod,on and rorerge orders 

ICRO 

t r]ST 
548 

SA7 
SA. 
SA/14 
SAC] 
4404 
4405 
SA07 
SAN407 
SANS 
5405 
5ALS 
SALT 
SAMS 

Ssr5 
I S1'7 
517 
t3r17 
51705 
455700 
4507 
4327 
474 
STs 
SUS 
aV& 
SWIOT 

X48T 
&Xs 
t;t 

1480.4 
1.)t 
1978 
24A 
]SANS 
2500. 
75DN. 

4827 12ÁV7 755.001 

SC4 1]4X 487 237!147 scS 124 ;) 
2374 SC 1242) 
28 0c54 1261 

&Cosa 12.45 ]SÁ3 
&C78 200. 35.5 
CO7 12.44 2541 
&Clt 3:4" 
tC M. 7A 290) 3374 
SCM7 260& 3SY1 

&ÁT6 54117 26,7 
]i2CÁ! &AUIar 

tost 25 SAU.6T 0008 207 MUS 
SAUS 

07 
SÁ7 SAVt tat SUS 
517 4;487 51SMSOT 5) 

48. 50)47 117 
07 aaCs 407 sees .5.7 
407 

sM7 4 .07 
] 

9848 s 
.s4 

7/120) 
' tar4.407 

Osa] a0 Sx7 
DEPT E1 I1 FOR 10)72 ll)]t TUBES 

& SPEC,4.1RPjMPUSE MUSES LIST OF 

1x48 
745X% 
745 
747 
7Aa 
784 
764 
755 
707 
70$ 
7CM 
7Cs 
7C5 
7C7 
7E0 
727 
71'7 

7r. 
757 
757 
707 
7x7 /XX1'M 

ELECTRON TUBE CO. Dept. EI.11,P. 0. Box 55 Park Sta., Paterson 3, N. J. 
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ere's The Offer No Other Radio-TV School 
LEARN AT HOME in Spare Time ! 

YOU DO MANY PRACTICAL JOBS with the kits we 
send you. That's right, you PRACTICE what we 
TEACH! You build a Signal Generator, AC -DC Power 
Pack, and AC -DC Superheterodyne Radio Receiver 
and top quality 21 inch TV Set. EARN AS YOU 
LEARN with the famous RTS 30 Day Income Plan. 
Full instructions provided. NO HIGH SCHOOL 
DIPLOMA NECESSARY. This is a COMPLETE 
course which starts with basic subjects and 
gradually advances to Radio -TV. . . . ALL FOR A 
PRICE YOU CAN AFFORD! 

I*THE ONLY VERTICAL 

MULTI- CHASSIS 21" 
TV KIT OFFERED BY 

ANY RADIO -TV SCHOOL 

YOU BUILD THESE 

AND OTHER UNITS! 

,'-t, 
kit 

NST 

,NC(UpE N 

Ïé 
Wlrlitsrrt 

alr IKtasts! 

`Tubes 
Exclud 

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

Each student is en 
titled to unlimited 
consultation service. 
All questions are 
answered promptly 
and completely by 
highly specialized 
instructors. 

DARES MAKE! 

RTS Will Train You at a Price 

You Can Afford and When 

You Are a Qualified Graduate 

Will Help You Open a Service 

Shop of Your Own and Supply 

You With Every Bit of 
Equipment You Need to Get 

Started - Plus an Inventory 

of Parts and Necessary 

Supplies. 
ALL FINANCED WITHOUT INTEREST 

OR CARRYING CHARGES!! 

You Also Receive ... Advertising 
Help and Material, Shop Plans, 

Business Systems, Letterheads, 
Calling Cards and Much More! 

r Here's What Two of Many Business Plan Shop Owners Have to Say! 

This business takes in between The school lives up to its 
$1500 and $2000 a month. I've promises 100%. RTS does not 
had to hire help to keep up lose interest in its students once 
with it. they graduate. 

CULLEN W. IRBY HAROLD R. STANLAKE 
Corpus Christi, Texas Perry, Michigan 

RADIO -TELEVISION 
TRAINING SCHOOL 

815 EAST ROSECRANS AVENUE 

LOS ANGELES 59 CALIFORNIA 
L 1010 Est. 1922 

RADIO TELEVISION TRAINING SCHOOL, Dept. LI -110 
815 EAST ROSECRANS AVE LOS ANGELES 59 CALIF. 
Rush me full information by return mail. (Please Print) 

NAME 

STREET 

CITY ZONE STATE 
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JEßftOID The Leader in Master 

Antenna Systems presents 

2 GREAT NEW TV -FM 

RECEPTION AIDS! 

magic carpet 
INDOOR ANTENNA - 

OUTDOOR PERFORMANCE 

So easy to install -in the attic, crawl 
space or closet! Banish that rooftop 
antenna or rabbit ears. Get signal 
gain across all TV 
and FM frequencies. 
Comparable to an 
outdoor conical 
antenna. list 

MODEL MK -1 $9.95 
'Trademark Patent Pending 

Q 
Amplified 

, TV -FM 
3 SET COUPLER 
Efficiently increases signal from any an- 
tenna -feeds 3 TV or FM sets. Rugged, 
compact, single tube ... 24 hour opera- 
tion. No -strip twin -lead terminals. 

MODEL NSA -43 list $29.95 
Available At leading Distributors Everywhere 

NOTE: Jerrold offers o full line of specialized 
reception aids including outlets, plugs, twin -lead 
TV wire, etc. Write for literature. 

JERflOLD 

L 
ELECTRONICS CORPORATION 
Distributor Sales Division 
Dept. No. IDS -69, Philadelphia 32, Pa. 

14 

...News 
A new method of cooling, developed 

in France, is being used in the Voice of 
America's new 250,000 -watt short wave 
transmitters being built by General 
Electric. Called "Vapotron cooling," the 
system cuts the amount of water needed 
to cool a transmitter tube from 40 gal- 
lons a minute to one gpm. The excess 
heat is carried away by steam, which is 
then condensed and returned to the 
tube. -o- 

\\\\\. . - _ 

so.o ® ^ rt 

L.\\\\\\\ o ' a. 
owl 

,z1167-' 
c.r O M ./rY! .s.o-,,,. r- 

The new Model TX -86 transmitter by 
Ameco covers 6 through 80 meters, fixed 
or mobile, can handle up to 90 watts 
input on CW, 90 watts peak input on 
phone. Cabinet size only 5 "x7 "x7 ". 
Crystal controlled, pi- network output, 
TVI- suppressed, 6146 final, provision for 
external VFO. Power requirements, 600 
volts at 150 ma. for maximum output. 
6146 may be replaced by 2E26 for 300 
volt, 100 ma. supply. External power 
supply, Model PS -3, available. Price: 
TX -86, kit, $84.95, wired, $109.95; PS -3, 
wired, $44.95. American Electronics Co., 
178 Herricks Road, Mineola, N. Y. 

-o- 
New Fords coming off the assembly 

line at the River Rouge plant have their 
engine RPM checked without any direct 
connection to the engine. The process 
for checking engine speed and auto- 
matic transmission linkage takes two 
minutes. Unit uses an induction coil 
which picks up magnetic pulses from the 
car's ignition coil. 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


MAKE 
MONEY 

Through 
HOME STUDY 
Grantham training is the easy way to learn more 

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

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

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

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

Get your First Class Commercial 

GET your first class commercial 

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

ing; then, you need "proof" of your knowledge. Your first class 
commercial F. C. C. license is a "diploma" in communications 
electronics, awarded by the U.S. Government when you pass 
certain examinations. This diploma is recognized by employers. 
Grantham School of Electronics specializes in preparing you 
to earn this diploma. 

Grantham training is offered in resident classes or by cor- 
respondence. Our free booklet gives complete details. If you 
are interested in preparing for your F. C.C. license, mail the 
coupon below to the School's home office at 1505 N. Western 
Ave., Hollywood 27, California -the address given in the coupon 
-and our free booklet will be mailed to you promptly. No 
charge -no Obligation. 

F.C.C. License by training at 

GRANTHAM SCHOOL OF ELECTRONICS 
HOLLYWOOD SEATTLE KANSAS CITY WASHINGTON 

This booklet 
FREE! 

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

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

November, 1960 

for 
FREE 
Booklet 
CLIP 

COUPON 

and mail la 
envelope or 
paste on 
postal 
cord. 

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

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

1 Name Age s 

1 City State 
1 

i am interested in: Home Study, Kansas City classes, De -S 

I 

s 

Hollywood classes, Seattle classes, Washington classes I 

1 Address 
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News 
"Classics That Made The Hit Parade" 

are part of a special Audiotape promo- 
tion package. For the price of two 7" 
reels of blank Audiotape plus one dol- 
lar, the customer will receive one blank 
and one pre -recorded reel of tape. Selec- 
tions on the tape are by Borodin, Tchai- 
kovsky, Rachmaninoff, Chopin, and 
Waldteufel and are the sources for 
recent popular hit tunes. Available in 
two -track stereo, dual -track monaural, 
and four -track stereo, on 1200 -foot reels 
at 71/2 ips. Audio Devices, Inc., 444 
Madison Ave., New York 22, N. Y. 

-o- 
RCA now has a broad -scale leasing 

plan under which big, complex scientific 
instruments, such as the electron micro- 
scope, and X -ray diffraction apparatus, 
may be rented by schools, colleges, and 
other institutions on a year -to -year 
basis. 

-o- 

-_ 

Utica's new Model MC 27 "Town and 
Country" Citizens Band transceiver 
features six channel operation, and a 
double- conversion superhet receive r 
section with a sensitivity of .7 microvolts 
for a 6 db signal -to -noise ratio. A 1946 
kc precision crystal in the second oscil- 
lator circuit increases stability under 
extreme variations in temperature. A 
double -gated series noise limiter clips 
both positive and negative peaks of igni- 
tion and other noise without audio dis- 
tortion. 6, 12, and 117 -volt models. 
12x7x4 ". 1 set of crystals, 1 power cable 
supplied. Price, $189.50. Utica Commu- 
nications Corp., 1834 W. Foster Ave., 
Chicago 40, Ill. 
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From the moment you place your stereo record on the LESA changer ... 
until nine seconds later when the needle gently nestles down on the 
record groove ... you can be sure that behind the classical, smart appear- 
ance of the CD2 /21 every modern record changer design engineered by 
Italian craftsmen is working to perfection. Novice or pro ... compare - 
you'll find that LESA has everything ... 

Fully automatic, 4- speeds Pre -wired for monaural and stereo Mini- 
mum rumble, flutter and wow Constant speed change cycle -only, 9 
seconds Absolutely jam -proof Automatic size intermix Heavy duty 
four -pole motor Gentle record handling Universal plug -in head No 
background noise Stop without rejecting Automatic click suppressor 
Finished most attractively in smart continental styling. 

$445° 
slightly higher CD2 /21 High -Fidelity Stereo Record Changer 

in the West 
ELECTROPHONO & PARTS CORP., 530 CANAL STREET, NEW YORK 13, N. Y. 

Imported by Lesa of America. 11 W. 42nd St., New York, N.Y. 

II Electronics Illustrated 
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PRINTED CIRCUITRY 1 

BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New 95 PROGRESSIVE RADIO "EDU -KIT" g, $26 
only 

A Practical Home Radio Course 
Now !mimics 
* 1.2 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

* Ne Knowledge of Radio Necessary 

* Ne Additional Parts or Tools Nestled 

* EXCELLENT BACKGROUND FOR TV 
* School Inquiries Invited 
* Sold in 79 Countries 

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

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock-bottom price. Our Kit is designed to train Radio 6 Electronics Technicians, making use of the most modern methods of home training. You will learn radio theory, construe ton practice and ry c' THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL You will learn how to build radios, using ing regular schematics; how to wire and solde in e a professional manner; how to service radios. You will work with the standard type o punched metal chassis as well as the latest development of Printed Circuit chassis. You will learn the basic principles f radio. You will c n truct, study and work with RF d AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code Oscillator. You will learn and practice trouble- shooting, sing the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
siner 

Dynamic 
imRadi & 

Electronics Tester, Square Wave Generator and the accompanying 
You will receive e training for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code Oscillator, Signal Tracer and Signal Injector c uits, and learn how to operate them. You will excellent background fortelevision, Hi -Fi and Electronics. Absolutely no previous knowledge of radio or required. The "Edu -Kit" is the product of many years of teaching and engineering 

science 
The "Edu -Kit" will pro- vide you with a basic education in Electronics and Radio, worth many times the complete mice of 326.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not 'iced the slightest background 

in radio or science. Whether you are inter- ested in Radio 6 Electronics because you want an interesting hobby, a well paying business or a job with a future, sill find the Edu -Kit" 
w 

orth -while investment. Mane thousands of individuals of all 

ages 
Land "Etlu- Kit'unds 

have successfully 
used than 79 coun- tries f the world. The 

more 
has been carefully designed. step by tep, so that you cannot ke mistake. The "Edu-Kit" allows you 

rate. Po instructor is at your own 
necessary. al 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Etlu -Kit" is the foremost educatio and is s sally accepted as the standard i field eld of ele Kit" use the modern educational principle of "Learn by Doin learn schematics, study theory, practice trouble -shooting -all gram designed to provide an easily-learned, thorough and ìnte You begin by examining the various radio parts of the "E function, theory and wiring of these parts. Then you build 

a 
set you will enjoy listening to regular broadcast stations. le and trouble-shooting. Then you build a e advanced radio, and techniques. Gradually, progre: ive 

e 
and find yourself constructing mo e advanced multi -tube radio c ire professional Radio Technician. Included in the "Edu -Kit" course e twenty Receiver, T Signal Tracer, Square Wave Generator and Signal Injector tiro sional "breadboard" experiments, but genuine radio circuits professional wiring nd soldering o 

n 
metal chassis, plus the ne fion known as ''Printed Circuitry. " These circuits operate on y current. 

nal radio kit in the world. ctronics training. The "Edu - 
g 

'. a closely integrated 
you construct, 

Y ated pro - 
esting background 

ì radio. 
du- Kit." You then learn the 
simple 

radio. 
With this first 

n theory, practice testing 
more learn m advanced theory tyour own rate, will its, you 

doing work like 
ransmitter, Code Oscillator, uits. These ar 

e 
of unprofes- 

nstructed by means of w method of radio construe- 
our regular AC or DC house 

THE "EDU -KIT" IS COMPLETE 
you will receive all parts and instructions necessary to build 20 different radio and elec- tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, éle, electrolytic, mica, ceramic d paper dielectric condenses, resistors, tie strips, coils, hardware, tubing, punched id metal chassis, Instruction Manuals, hook -up wire, solder, selenium rectifiers, volume controls and switches, etc. In ddition, you 

r 
e e,ve Printed Circuit materials, including Printed Circuit chassis, special tube sockets, hardware and instructions. You also receive a useful set of tools, a professional electric soldering iron, and self-powered Dynamic Radio and Electronics 

. The "Ed -Kit" also includes Cod Instructions and li in addition to F.C.C. -type Questions and 
Code 

Answers for Radio Amateur Licenser 
Code Oing. Yoou 

will also also receive lessons for servicing with the Progressive Signal Tracer and the Progres- sive Injector, a High sFidelity Guide and a Quiz Book. You receive Membership i Radio -TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, instructions. etc. Everything is yours to keep. 

At no i 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. 
Th,s revolutionary 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. 

Reg. U.S. 
Pat- Off, 

FREE EXTRAS 
SET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS- CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH 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 learn trouble -shooting and 

will 
servicing 

prctice 
a 

repas 
r 

s ve 
theansets that 

you construct. You will learn symptoms 
and ca of trouble in home, portable 
and c radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio 6 Electronics Tester. While you 
are learning in this practical way, you will be able to do many a repair job for 
your friends nd neighbors, and charge 
fees which will far exceed the price of 
the "Edu- Kit." Our Consultation Service will help you with any technical problems 
you may have. 

1. Stataitis, of 25 Poplar PI., Water- 
bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The "Edu -Kit" paid for itself, I 
was ready 
but Ifoundo 

spend 
ad 

$240 for 
and sent for 

Course, 
for your Kit." 

FROM OUR MAIL BAG 
Ben Valerio, P. 0. Box 21, Magna, 

Utah: "The Edu -Kits are wonderful. Here 
I 

ri 
sending 

the forru thew. I 

questions $I 
have been 

io 
Radio 

answers 
the last seven years, but like to work with Radio Kits and like to build Radio Testing Equipment. I 

dÁevery minute 
different kits; SigI nal Tracer it works 
fine. Also like to let you know that I 
feel proud f becoming a member of your 
Radio -TV Club." 

Robert L. Shutt, 1534 Monroe Ave., Huntington, W. Va.: 'Thought 1 ould 
drop you a few lines to say that I re- ceived my Edu -Kit, and was really amazed 
that such bargain can be h at had u such 

low price. I have already started re- pairing rradios and phonographs. My friends rea y urprised to e me 
get into the swing f it quickly. The Troubleshooting Tester that r me with 
the Kit is really swell, and finds the trouble, if there is any to be found." 

UNCONDITIONAL MONEY -BACK GUARANTEE- - - 
ORDER DIRECT FROM AD- RECEIVE FREE BONUS 

RESISTOR AND CONDENSER KITS WORTH $7 
Send "Edu -Kit" postpaid. I enclose full payment of $26.95 
Send "Edu -Kit" C.O.D. I will pay $26.95 plus postage. 
Rush me FREE descriptive literature concerning "Edu- Kit." 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
1186 Broadway, Dept. 530ÁE, Hewlett, N. Y. 
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engineering degree 

in only 21 months 
Grasp your chance for a better life. Become a graduate 
Electronics Engineer. Then promotion will not pass you 
by. Share rewards that await college graduates. Im- 
portant firms visit Tri -State campus to interview 
seniors. Start any quarter. Founded 1884. Bachelor of 
Science Degree in 27 months in Electrical Engineering 
with either Electronics or Power major . also in 
Mechanical, Civil, Chemical, Aeronautical Engineering. 
In 36 months a B.S. in Business Administration (Gen- 
eral Business, Accounting, Motor Transport Manage- 
ment majors). Mature students. Enrollment limited. 
Small classes. More professional class hours. Campus. 
Well- equipped, new and modernized buildings, labs, 

dorms. Modest costs. Enter Jan., Mar., July. 
Sept. Mail coupon today for information. 

J. A. McCarthy, Director or Admissions 
48110 Collega , Angola, Indiana 

Please send me Your Career Book and Catalog with full Information 
on Electronics Engineering and other degree courses. I am especially 
interested in courses checked: 

Electrical (Radio, TV. Electronics Option) 
fl Electrical (Power option) Chemical Aeronautical 

Ctvil Mechanical General Business 
Accounting Motor Transport Management General Education 

Name 

Street Address 

Postoffice Zone State 

REMARKABLE 

PRACTICAL 

SCIENTIFIC 

Ideal for party music, help- 
ing Johnny with studies, 
language practice, sleep 
learning, unlimited com- 
mercial use . displays, 
dictation, exhibits, promo- 
tions, broadcast programs 

from the electronics 
laboratories 

ENDLESS 
TAPE 

fits any recorder 

FOR AUTOMATIC 

AND CONTINUOUS 

PLAYBACK 

00 
L lt.0 

AUO-VENDOR 
/ u roo, droie, , on 

;\,ppb ro. ,,,r 
dr<, 

NOTHING 
TO CHANGE 

NO REWINDING 
ALWAYS READY 

FOR USE 

COUSINO ELECTRONICS 

CORPORATION 

2109 ASHLAND AVE. 

TOLEDO I, OHIO 

Tope never leaves magazine, which serves as 
convenient and protective storage case. 
Choice of 12 or 26 minute tapes. 

,rd or erase as with standard re-wind tapes 

...News 
A new programming system for elec- 

tronic computers uses simple English 
words, rather than complicated number 
codes, to feed "instructions" to a com- 
puter. COBOL, for "Common Business 
Oriented Language," was developed by 
a committee of computer manufacturers 
at the request of the Department of De- 
fense, largest computer user in the 
country. RCA's new 501 computer is 
equipped for the new system. 

-o-- 

The "Dyna- Twin," a lightweight, high - 
fidelity headset for stereo or monaural 
use, has been introduced by Telex, Inc. 
Weighing nine ounces, the Dyna -Twin 
has a microphone- equipped model (any 
type of microphone, specified by cus- 
tomer) for two -way work. The ear- 
pieces feature self -supporting voice 
coils, air -filled neoprene muffs, nominal 
impedance of 6 ohms each side. Re- 
sponse of 30- 15,000 cycles is claimed. 
Telex, Inc., 1633 Eustis St., St. Paul, 
Minn. -o- 

A free 4 -page booklet, "Stereo and 
High Fidelity," is available from EICO. 
It explains stereo principles, stereo com- 
ponents, and suggests stereo and mono 
equipment combinations. Electronic In- 
strument Co., Inc., 33 -00 Northern 
Blvd., L. I. City 1, N. Y. 

Electronics Illustrated 

r 

or 
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Opportunities in 
Electronics 

Radar 
Guided Missiles 
Broadcasting 
Aeronautical Electronics 
Industrial Electronics 
Home Electronics 
Computers 
Automation 

Thousands of interesting well -paid jobs in 
electronics must be filled. To fill such jobs, 
you need sound technical training. An 
FCC license is convincing proof of techni- 
cal skill. Send for the three Cleveland In- 

a successful plan for ... 
Electronics Training 

Ii 

GET THIS HANDY POCKET 
ELECTRONICS DATA GUIDE 

Free . . 
Puts all the commonly used 
conversion factors, formulas, 
tables, and color codes at your 
fingertips. Yours absolutely free 
if you mail the coupon in 30 
days. No further obligation! 

Are you interested in learning how 
you can have a profitable career in 

any or all of the above fields? 

Find out how modern technical training 
and a Government License (FCC) can 
lead to profitable employment in any 
branch of electronics. 

stitute booklets offered here. They explain 
how you can prepare for an interesting and 
profitable career in electronics. Mail the 
coupon today -no obligation. 

good training doesn't cost -it pays! 

Send 
For 

These 

3 
FREE 

Booklets 

TO GET THIS FREE GIFT, MAIL COUPON Within 30 Days! 

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 

1. 

November, 1960 

Cleveland Institute 
Announces a New and 
Dynamic Technician 
Training Program 

in Computers, Servo Mechanisms 
Magnetic Amplifiers and others 

Other advanced fields covered Include Basic 
Math, A. C. Circuit Analysis, Pulse Circuitry, 
Color TV, Radar, Advanced Measuring Tech- 
niques, Industrial Electronics, Instrumenta- 
tion, Automation, Radio Telemetry. Send for 
information today. 

Cleveland Institute 
of Electronics 

4900 Euclid Ave., Desk El 26 
Cleveland 3, Ohio 

Accredited by the 
National Home Study Council 

In what kind of work are In what branch of Elec- 

you now engaged? tronics are you interested? 

Name Ape 

Address 

City Zone.... State 
Desk EI -26 

IV 
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see the exciting 1961 

knight-kitsA PRODUCT OF ALLIED RADIO 

in this value- packed .4LL /ED catalog 

444 pages 
most complete 

send for it! 
use coupon 
on next page 

i 
\\\._'. 

.,t 

411/ED 
avarythìng In'' ` 

electronics 
1961 

ALLISCO RADIO 

knight -kits -Best by Design 

20 

FUN TO BUILD Building it yourself is 
always satisfying fun -it's fun at its best 
when you build Knight- Kits -they're so 
beautifully engineered, so much easier, 
more pleasurable to work with... 

YOU SAVE You save substantially because 
you buy direct from Allied at our money- 
saving big -volume -production prices -and 
because you do the easy building yourself ... 

YOU OWN THE BEST You'll be glad you 
built a Knight -Kit, because you'll own and 
enjoy with pride a true custom -built product, 
professionally engineered and styled - 
designed for superior performance... 

EASIEST TO BUY only s2 down 
on orders up to $50; $5 down up to $200; 
$10 down over $200-up to twenty -four 
months to pay... 

exclusive knight -kit 
MONEY BACK GUARANTEE 

Every Knight -Kit is uncondi- 
tionally guaranteed to meet 
our published specifications 
for performance or your pur- 
chase price is refunded in full. 

Buy Any Knight -Kit: 
...Build and Use It! 
It Must Perform 
Exactly as Claimed! 

Your Satisfaction is Guaranteed 

70 -Watt 
Soper -Power 

Stereo! 

DELUXE T0 -WATT STEREO AMPLIFIER 

Super -power to drive any of today's speakers; only 

the ultimate in control flexibility and func- s5 
tions 83 YU 934. $119.95 down 

see many more great HI -FI KITS 
Stereo Preamp 18-Wàtt Amplifier 
60 -Watt Stereo Amplifier 12 -Watt Amplifier 
Stereo Control FM Tuner 
25 -Watt Amplifier Speaker Systems 

ALL -BAND SUPERNET RECEIVER 

Covers 540 tic to 36 mc, plus 6 meters; gen- 
eral coverage tuning and calibrated Amateur 
bandspread tuning. 83 YU 935 .. -. --. $67.50 

only 
$5 

down 

see many other HOBBYIST KITS 
"Space Spanner "'' Receiver Transistor Radios 
"Ocean Hopper" Radio Intercom Systems 
Radio -Intercom Electronic Lab Kits 
Clock -Radio Photoelectronic System 

BEST YTYM VALUE 

High sensitivity general - 
purpose VTVM; 11 meg 
input resistance; bal- 
anced- bridge circuit; 4.' 
meter. 83 Y 125....$25.75 

only $2 down 

From original concept 
to final design, each 
Knight -Kit is produced 
by and comes directly 
to you from ALLIED 

sold exclusively by 

ALLIED 
Electronics Illustrated 
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knight -kits: best in build -your -own electronic equipment 

STEREO TAPE RECORD /PLAY PREAMP 

Professional quality; permits 0. 
tape monitoring, sound -on- only 
sound and echo effect; use $5 
with any tape transport. down 
83 YX 929 (less case) $79.95 

DELUXE 40 -WATT STEREO AMPLIFIER 

only Full frequency center channel 
N \$ 

_> 
C= ;l ,H h 5 Finest amplifier available any- 

where in this price range. 
_ -ra down 83 YU 774 ._..$76.95 

DELUXE FM -AM STEREO NI -FI TUNER 0 
Dynamic Sideband Regulation, only 
variable AFC, "Magic Eye" $5 
slide -tuning, multiplex add -in. 

down 83 YU 731 837.50 

SUPERHET CITIZENS BAND TRANSCEIVER 

Dual- conversion receiver for 
highest sensitivity and selectiv- 
ity; 2- channel crystal -controlled 
5 -watt transmitter. 
83 YX 712 -2 879.95 

SENSATIONAL 4 -BAND 

"SPANMASTER';, RECEIVER 

For thrilling world -wide 
reception; exciting Short- 
wave and Broadcast; 
band -switching, 540 KC 
to 80 MC. With cabinet. 
83 YX 258 .........$25.95 

only 
$5 

down 

only 
$2 

down 

$39.95 For 

This Citizen's Band 
Transceiver 

TOP VALUE CITIZENS 

BAND TRANSCEIVER 

Lowest -priced com- 
plete Citizens Band 
Transceiver. Tunable 
22- channel super - 
regenerative receiver; 
5 -watt transmitter. 
83 Y 713- 2..... $39.95 

SUPER -VALUE 

STEREO RI -FI AMPLIFIER 

20 -Watt Stereo Hi -Fi Amplifier, with 
special clutch -type dual- concentric 
level control; biggest bargain in 
Stereo hi -fi. 83 YX 927.. ....$39.95 

Only $39.95 
For Full 20 Watts 

Stereo! 

only 
$2 

down 

TìTti+t T>=' 
j70/ TLk'.-3:' 

FM -AM NI -FI TUNER BUY 

Outstanding FM -AM Hi -Fi 
Tuner; with AFC and tuned RF 
stage on FM; includes multi- 
plex jack. 83 YX 928 $49.95 

only 
112 

down 

32 -WATT STEREO AMPLIFIER VALUE 

Money -saving 32 -Watt Stereo only 
Hi -Fi Amplifier; high power at $5 
low cost; full frequency center down 
channel. 83 YU 933......$59.95 

only $2 down 

"600" TUBE CHECKER 

Checks over 700 types; 
illuminated roll- chart; 
obsolescence -proof de- 
sign. 83 YX 143...$32.95 

I RF SIGNAL GENERATOR 

Output to 112 me on fun- 
damentals: 400 -cycle 
modulation. 
83 V 145 $19.75 

RADIO 
November, 1960 

full selection of 
INSTRUMENT 
K ITS 
5" Oscilloscopes 
AC VTVM 
Tube Checkers 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/C Tester, 

plus many others 

Pioneer in electronic 
kit development 

SEND FOR THE 444 -PAGE 

1961 ALLIED CATALOG 
Write today for the world's biggest elec- 
tronics catalog, featuring the complete 
KNIGHT -KIT line. See the big news in qual- 
ity electronic kits -save on everything in 
Electronics. Send for your FREE copy. 

ALLIED RADIO, Dept. 164 -L 

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

Send FREE 1961 ALLIED Catalog 

Name 

Address 

City Zone -State 

21 
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new 
from H. H. SCOTT 
EASY TO BUILD 
fm tuner kit 
Write for details 

1 

4i H.H. SCOTT 
H. H. Scott Inc., Dept. EI -1l, 
Ill Powdermill Rd., Maynard, Mass. 

Rush me complete information on your 
Wide -Band FM Tuner Kit and your com- 
plete stereo component catalog. 

Name 

Address 

City 

State 

SOUTHERN 
TECHNICAL 
ELECTRONIC 

SCHOOL 
OFFERS PRACTICAL CORRESPONDENCE 

TRAINING COMPATIBLE WITH ITS 

RESIDENCE COURSES 

Learn Radio and Television or Radio - 
communications at home and receive 
standard commercial electronics test - 
equipment to enable you to start a full - 
size Radio -Television service business. 
Pay -As -You go plan eliminates time -pay- 
ment contracts. No salesman will call. 
Courses include test- equipment, lesson 
material, standard textbooks, experiment 
parts, and counseling service. 

WRITE NOW - CATALOGUE SENT WITHOUT OBLIGATION 

SOUTHERN TECHNICAL 
ELECTRONIC SCHOOL 

3806 West Gray St., Tampa 9, Florida 

...News 
A new transformer design, the "Flexi- 

core," up to 30% smaller and lighter 
than conventional types with identical 
operating characteristics, is announced 
by Sylvania. The core consists of lami- 
nations of steel strips from a continuous 
roll, instead of "E" and "I" shaped 
pieces as in conventional designs. Two 
"U" shaped nests of strips, fitted to- 
gether with the tops of the "U's" inter- 
leaved, make a hollow rectangle. To 
form a shell -type transformer, with a 
center post like that of the "EI" type, 
two cores are placed side -by -side. The 
company says the lines of magnetic 
force flow continually with the grain of 
the core steel, rather than across the 
grain as occurs in "EI" laminations. This 
reduces the magnetic circuit's resist- 
ance, enabling unit to operate as effi- 
ciently as bigger, heavier conventional 
types. 

-o- 

A new jack for thick -panel mounting 
is introduced by Switchcraft. It can be 
mounted in any panel up to 11/4" thick. 
It mates with the company's "Littel 
Plugs," and is suited to microphone use 
because it is shielded. The thick panel 
jack is mainly intended for wall panel- 
ing, speaker enclosures and other ap- 
plications using heavy materials. It is 
available in two types, two- conduc- 
tor (No. 151, list price $1.35) and 
three- conductor (No. 152B, list $1.50) . 

Switchcraft, Inc., 5555 N. Elston 
Avenue, Chicago 30, Illinois. 

-o- 
Sonotone's new ceramic model "9T" 

stereo cartridge, a turnover type which 
plays all speeds and either stereo or 
monophonic records, features a pre - 
wired terminal plug for simplified in- 
stallation. Prices: $16.50 with sapphire 
styli, $19.50 with diamond styli. Sono - 
tone Corporation, Ensford, N. Y. 

I - ?ctronics Illustrated 
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FREE 
EICO TUBE TESTER 

This brad new EICO tube test- 
. is your. absolutely FREE 

with every receiving tube order 
of 9199 or more within 60 deys. 
TESTE all new tubes and pis 
tubes. Mal' be hosed from 
TELTRON for 934.95. 

L TROU 
leading VALUE 
TURFI 

All Tubes Individually Boxed 
UNCONDITIONALLY GUARANTEED 

FOR ONE YEAR 
SEND FOR FREE COMPLETE TUBE LIST & ORDER BLANK. YOUR INQUIRY WILL PUT YOU 

ON OUR MAILING 
LIST 

4 

TELTRON 
ELECTRIC 

CO. 
^8 

Harrison Ave., Harrlaorl, 
N. J. subscription 

ELE Nc ig 0PLUS ONE 
REEg heo tl Do 

Name 

a 

1 

... 

(State model 
3 

.o.r . .. . .T. 
Address. 

... -... 

...City. 

1 

RTS 

SAVE ON ALL - - - -e 
TUBES Self -Service 

Tube Checkers 
Here's a Partial List of 
Most Often Used Tubes 

Quarr. 

Type 
OZI 
1B3 
1R5 
114 lut 
jus 
1X2 
2ÁF4 
3BCS 
3B N6 
3626 
3086 
31/ 
41307 
SUS 
Sus 
5V4 
5x8 
SY3 
64 114 
LAGS 
64146 
6A LS 
6AM8 
64N8 
64 QS 
LASS 
64U4 
64116 
6406 
LAWS 
GAM 

Price 
.49 
.62 

.51 

.51 

.62 
1.02 

.58 

.75 

.43 

:á 
.55 
.34 
.43 
.52 
.47 
.43 
.S9 
.64 

(Wan 
6BÁ6 
6BC5 
38E6 
411 GO 
6BH6 
613.16 
6BKS 
6BK7 
MILT 
6BN6 
6BQ6 
613117 
OBI'S 
6BZ6 
6BZ7 
6C4 
6CB6 
6CD6 
6C G8 
6CF6 
EC G7 
6CM7 
6C QB 
6CU6 
6044 
6DQ6 
616 
616 
6K6 
654 
4547 
65K7 
6547 
65N7 
6507 
6T8 

Prise 

:iá 

Type Price 
6W4 .43 
6W6 .53 
6X8 .75 
74 U7 .53 
BCC] .54 
12476 .37 
124 T7 .71 

.43 

.58 

.73 
124U? 

.75 124 V7 

711 124X7 
.90 12AZ7 .65 
.i3 12B4 .52 .K 12BA6 .46 
.75 1213E6 .46 
.46 128H7 .61 .93 12506 .63 .41 
.51 12077 ,65 

1.63 12096 .63 
.S 12546 .63 

.44 1I5A7 .45 

.44 125K7 .45 

.S9 125 N7 .S6 

.95 12SQ7 .38 

.59 174X4 .50 

.89 1704 .50 

.49 17006 .p 
3f 19BG6 1.45 

.41 25BQ/6 .82 

.45 25CD6 1.19 

.45 2SCU6 .82 
25L6 .41 
35C5 .4S 
3SL6 .41 
SOCS -48 

6V6 .40 SOL6 .50 

.60 

.60 

.33 

.71 

Send for FREE complete list of most often used tube types 

Heavy Duty Solder Gun 

Protype fessional wlsr tlishtllum- 
ro lob. pp 

te ioh when g With LEach 
1-Gt. 

Guaranteed Repb . 
y 
o m- 

Serviced W SS 95 
RON. Prop 

FIBER FUSE 1Se ea. 
CLIPS .12 for í1,8S 

PREPAID 

RCA CHEATER 390 ea. 
CORDS toe S1.9S 

PREPAID 

These reconditioned console 
model 22 socket tube checkers 
have proven their worth in 

busy repair shops. Let your 
tube customers teat their own 

tubes. Your investment will 
be returned in one week with 

1 ¡tile ftort on your port. 
W COMPLETE ITR KEY 

N OLI N EO ODTED HEAD. 

"USED TV" 
500 TRADE -IN 

TV's 
These sets are all 
expensive console 
models with little or 
no tube replace- 
ment. These sets 

lent seetsofor re -sale 
or your own second 
set. Sises are: 16 ", 
17" and 19 ". None 
smaller. Sets shipped 
FOB, Harrison, N.J. 

FOB Our 
Warehouse 

All Transistor 
PORTABLE RADIO KITS 

No bigger than package of cigarettes, 
these powerful portables will amase you. 
Can be mbled easily in 30 minutes. 
Kit include.: handsome cabinet, Min- 
slaters. printed eirouit, ear piece. resistors, 

ndensers. antenna d instructions. 

Money back if not as advertised. 

PnaiPZ'5 List value 515.9S *695 
New Price Schedule of Television 

PICTURE TUBES 
PICTURE GUARANTEED FOR ONE Ill YEAR 

10BP4 7.95 17CP4 17.25 21AMP4 18.75 
12LP4 10.75 17GP4 17.95 214P4 .21.25 
14BP4 11.75 17HP4 16.49 2IATP4.19.25 
14CP4 11.95 1711.4 16.49 21AUP4.19.25 
14QP4 13.25 I7LP4 17.45 21AVP4.19.25 
1641.'4 16.45 17QP4 13.25 21AWP4 18.75 
16CP4 12.49 17TP4 16.49 21EP4 .17,25 
16G P4 15.99 17YP4 16.49 21FP4 .18.25 
16KP4 11.95 20CP4 15.75 21MP4 .21,25 
I6RP4 11.95 2014P4 17.75 21WP4 .17.25 
174TP4.16.75 21ACP4 21.95 21XP4 .18.75 
17AVP4 15.75 23ALP4 18.75 21YP4 .18.75 
Aluminised on Any Tube. $4.00 Extra. 
All Picture : 35.01 on' tube .1.0. 

on 
Add 

Please add 
e 

19' 20', 21' and 24'4. Your cash deposit will be refunded 
medially upon receipt Of your dud prepaid, re ho.sr Pi tune Tobes are shipped mptly from 

(the US Continent and Canada only). Harrison. N.J. 

AUTO VIBRATORS 
TUBE BRIGHT. 

99p 6 Volt 4 Prong Universal 51.59 ENER 12 Volt 3 Prong Standard.. 51.79 
Series type. . $1.39 12 Volt 4 Prong Standard. 51.99 

NEW LIBERAL TERMS: No minimum order. Free postage on all tubes & parts or- 
ders over $5.00 in U.S.A., APOs & Territories. 25% deposit required on CODS. 
Please send approximate postage on Canadian and Foreign shipments -excess will be 
refunded. All picture tubes and outdoor antennas shipped FOB Harrison. New Jersey. 

Tubes listed may be 
factory 

c 
onds or 

used tubes and are 
clearly marked. 

TELTRON ELECTRIC CO. 
428 Harrison Ave. Harrison. N. J. Phone HUmboldt 4 -9848 

EI-11 
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from 1E/CO5® 
CITIZENS BAND . 

TRANSCEIVER 

--- 

" " .. 
---- + . ' 

- 

model 7 : 117 VAC & 6 VDC 
Model 762: 117 VAC & 12 VDC 
incl. mtg. bracket (Pat. Pent.) 

*EICO premounts, prewires, pretunes, 
ENTIRE transmitter oscillator 
with FCC regulations (Section 
EICO thus gives you the transceiver 
yoú can build and put on the air 
vision of a Commercial Radio- Telephone 
Highly sensitive, selective SUPERHEF 
tive) receiver with 51/2 dual function 
stage. Continuous tuning over 
sive Super -Husk® noise limiter. 
speaker. Detachable ceramic mike. 
controlled transmitter. Variable 
most popular antennas. 12- position 
ing bracket. 7 tubes and 1 crystal 
each). Covers up to 20 miles. License 
citizen over 18-no exams or special 
application form supplied free. 

a completely new 

that meets 

FCC 
regulations' 

Model 760: 117 VAC 

Kit Wired 

$59.95 $89.95 

kit $69.95 
wired$99.95 

and seals the 
circuit to conform 

19.71 subdivision d). 
in kit form that 

without the super- 
Licensee! 

(net regenera- 
tubes and RF 

all 23 bands. Exclu- 
AVC. 3" x 5" PM 

5 Watt crystal - 

"pi" network matches 
Pesi -Lack® mount- 
(extra xtals $3.95 

available to any 
skills required, 

SAVE with these famous VALUE LEADERS! 
Portable 

329.95 Wired $49.95 
& selectivity. 

transistors. x o. 
push -pull audio. 
RF & IF trans- 

Less batt., incl.FET. 

All- Transistor 
RA-6:Kit 

-_ High sensitivity 

speaker; i speaker; 

v 
Prealigned 
formers. 

New! 60 -Waft CW Transmitter 
#723: Kit $49.95 Wired $79.95 

y m Ideal for novice or advanced 
ham needing low -power, 
stand-by rig. 60W CW, 50w 

.l O 7 external plate modulation. 
80 through 10 meters. 

90 -Watt CW Transmitter* 
#720: Kit $79.95 Wired $119.95 
"Top ouality " -ELECTRONIC 

eíi 
ak 6 el KITS GUIDE. Ideal for vet - 

eran or novice. 90W bon. 
external plate modulation. 
80 through 10 meters. 
*U.S. Pat. No. D- 184,776 .® :Kit Mod. -079995 
#730: Kit $49.95 Wired $79.95 
Delivers 50W undistorted au- 
dio. Modulates transmitters 

- _ammo having RF inputs up to 100W. 
Unique over -modulation indi- 
cator. Cover E -5 $4.50. 

Grid Dip Meter 
#710: Kit 929.95 Wired $49.95 
Includes complete set of i 
coils for full band coverage. 
Continuous coverage 400 kc 
to 250 mc. 500 ua meter. 

For FREE CATALOG, fill out coupon on Page n 

the West1, 
N. Y. 0 3300 N. 

Add 5% in L7E /CU 

... News 

Pay -TV . . . . A three -year test of 
pay -TV is scheduled for the Hartford, 
Conn., area, using station WHCT, Chan- 
nel 18. Although the system to be used is 
called " Phonevision," no telephone 
wires or cable will be needed. A small 
decoding device that can be installed on 
any TV receiver will accept the pro- 
gram, make a billing record for the sub- 
scriber, and permit the subscriber to 
switch from pay -TV to regular televi- 
sion and back during the course of a 
subscription program without extra 
charge. WHCT will operate as a com- 
mercial station most of the day, put on 
at least one and probably two subscrip- 
tion features (first -run movies, prize- 
fights, etc.) during prime evening time. 
Application to make the test was filed 
with the FCC by Zenith Radio Corp., 
Hartford Phonevision Co., RKO Gen- 
eral, and Teco, Inc. 

-o- 
A free -piston, three- speaker system 

is being sold by Fisher. Called the 
XP -2, it is rated for use with amplifiers 
of ten watts or more output. Containing 
two 8 -inch speakers and a 5 -inch 
tweeter, the cabinet is completely filled 
with Acoustiglas to eliminate panel 
resonance. Crossover network uses air - 
core coils, oil -filled capacitors. Dimen- 
sions: 22" wide, 12" high, 111/4" deep. 
Prices: Unstained birch, $79.50. Ma- 
hogany, walnut, cherry $84.50. For fur- 
ther information, write Fisher Radio 
Corp., 21 -21 44th Drive, L. I. City 1, 
New York.. 

Electronics Illustrated 
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NOW! 
at a rice 

you NO arrotd! MAKE MORE MONEY 
ELECTRONICS 

TELEVISIOP 1"' 

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

HOME TRAINING! 
BETTER...Training that is proved and tested 

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

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

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

rr 

w-. 

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

You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 

NATIONAL SCHOOLS SHOPMETHOD 
HOME TRAINING, w.th newly added 
lessons and equipment, trains you in 
your spare time at home, for these un. 
limited opportunities, including many 
technical jobs leading to supervisory 
positions. 

YOU LEARN BY BUILDING EQUIPMENT 
WITH KITS AND PARTS WE SEND YOU. 
Your National Schools course includes 
thorough Practical training -YOU LEARN 
BY DOING! We send you complete stand- 
ard equipment of professional quality for 
building various experimental and test 
units. You advance step by step, perform 
more than 100 experiments, and 
you build a complete TV set 
from the ground up that is yours- 
to keep! A big, new TV picture' 
tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll 
show you how. Many students' 
pay for their course -and more, 
while studying. 

GET THE BENEFITS OF OUR I 
OYER 50 YEARS EXPERIENCE I 

APPROVED FOR 
GI TRAINING 

ACCREDITED 
MEMBER 

NATIONAL 44114 SCHOOLS 

Write to Dept. R4Y 

4000 So. Figueroa Street 

Los Angeles 37, California 

YOU SEI.. , 

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

IMPORTANT 
SEE OTHER SIDE 

1¡ 

: 

These 

two 
FREE boo 

show you 
h 

ks 

oW 

will 

ou all information 
by mall ... You make 

your own decision ... at 
home! NO SALESMAN 

WILL CALL 

SEND FOR FREE ' IN- 
ILLUSTRATED BOOK AND 
ACTUAL LESSON TODAY 
Your own copy of "Your 
Future In Electronics -Tele- 
vision -Radio" will be mailed 
to you at once. No salesman 
will call; there is no obliga- 
tion. Cut out card along dot- 
ted lines, fill in and rush 
air -mail today) 
NO POSTAGE NECESSARY 

CUT OUT AND MAIL THIS CARD TODAY 

Yes, I want to make more money in Electronics - 
TV- Radio. Send me your FREE Fully- Illustrated 

Opportunity Book and Actual Lesson today. 

RUSH AIR MAIL -NO POSTAGE NECESSARY 

Nome 

Address 

City 

IL/1490N PAM 

Age 

Zone __ State 

Check here if interested only in Resident Training at Los Angeles. 
Veterans: Give date of discharge 

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART 

R4Y 

A 
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nnu'T BE HALF -TRAINED 
e a MASTER TECHNICIAN in 

,t 
ELECTRONICS -TV- RADIO 
Only N.T.S. offers you ALL 8 PHASES in 

u ONE MASTER COURSE , 
díar. 

SUCCESS IS THEIRS; IT CAN BE YOURS TOO! 

When I en- 
rolled with 
N.T.S. last 
November, I 

was trained as 
a Seismograph 

Observer. I was promoted 
to that job on May 1st of 
this year. With your school 
and my practical work in 
the field, my superiors re- 
cognized that I was capable 
of handling the job of Seis- 
mograph Recording. My su- 
periors highly praise your 
school. The day I enrolled 
started me off to success. 

Edgar Wesatzke 

Thanks to 
N.T.S. I have 
a business of 
my own right 
in my home. I 

am still in the 
Air Force but I have paid 
for all my equipment with 
money earned servicing TV 

sets. Yes, N.T.S. gave me my 
start in television. 

Louis A. Tabat 

SEE OTHER SIDE 

As field direc- 
tor of Berean 
Mission Inc., I 

have complete 
charge of our 
radio work. 
With the expert advice and 
training I am receiving from 
you I can do my own repairs 
on our recorders and P.A. 
systems, besides keeping our 
radios going. My training 
from N.T.S. helps keep us on 
the air. I feel privileged to 
be a member of such a fine 
institution. 

Rev. Enoch P. Sanford 

I have a TV- 
Radio shop in 
Yorkville, Illi- 
nois, about 4 

miles from my 
home, and it 
has been going real good. 
I started part -time but I got 
so much work that I am 
doing it full -time. Thanks to 
National Technical Schools. 

Alvin Spera 

ilr,//./Alr// 

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

- POSTAGE WILL BE PAID BY - 
NATIONAL VIM SCHOOLS 

WORLD -WIDE TRAINING SINCE 1905 

4000 So. Figueroa Street 
Los Angeles 37, California 

ALL 8 PHASES IN ONE MASTER COURSE PHASE 1 
TELEVISION PHASE 5 
INCLUDING 

COLOR TV 
FCC LICENSE 

90% of homes have at FR 
least one set. Color TV 

FCC 
CPARATION 

License holders is becoming more have a wide range of Popular daily. TV Stations top lobs open to them. grow in number, need FCC License now a 

and repair offer 
ance 

technicians. Maintenance requirement for most Communication 
lobs. big opportunities. 

PHASE 6 
RADAR AND 
MICROWAVES 
These are the communications 

systems of the future. already used in tracking and contacting satellites. 
PHASE 7 
AUTOMATION 
& COMPUTERS 
Automation and 
Computer electronics 
are the new tools of industry and commerce. Skilled Technicians 

in these fields are in great demand at top pay. 

PHASE 2 
RADIO -AM & FM Radios in homes, cars, schools, all need expert upkeep. Stations expand as FM becomes popular. Now transistors boom entire field. 

PHASE 3 
ELECTRONICS 
Computers, 

Data - Processing machines, 
Electronic Controls, 
Guided Missile Systems are new fields where Electronics play a 

vital role. 

PHASE 4 
SOUND SYSTEMS 
New Popularity of HiFi- Stereo, as well as industrial sound systems and business intercoms make this a highly specialized and important field. 

AV 
FIRST CLASS 

Permit No. 3087 

Los Angeles, Calif. 

VIA AIR MAIL 

PHASE 8 
BROADCASTING 

& COMMUNICATIONS 
In the entertainment 
industry, or in commerce, communications 

and broadcasting 
have great importance. Installation 

and maintenance of equipment requires 
trained technician 
know -how. 

RESIDENT TRAINING 
AT LOS ANGELES 

It you wish to take your train - 
ing in our famous Resident 
School in Los Angeles -the 
oldest and largest school of its 
kind in the world -check 
special boo in coupon. 

_ *wow li I. ttrt1, 

WM. for GI 'framing 

NATIONALRL SCHOOLS 
WORLD WIDE TRAZMG SINGE .905 

Address correspondence to Dept. R4Y 

4000 So. Figueroa Street 

Los Angeles 37, California 

National Technical Schools also 
offers complete Nome Study Train- 
ing Programs in Auto Mechanics 
d Diesel, and Air Conditioning - 
Refrigeration- Electrical Appliances. 
For information and Free Book 
write the School, Department RDC, 
stating course desired. 
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Lafayette Radio's 

1961 
324 

Cata o 9 
America's "Electronics & Hi -Fi Shopping Center" 

40 years of service to Audiophiles, Experimenters, Hobbyists, 
Engineers, Technicians, Students, Servicemen and Dealers. 
HERE IT IS - the biggest, best and most comprehensive 
catalog you can ask for. Choose from thousands of items, 
all available for immediate delivery at the lowest, money- 

saving prices. And, as always, SATISFACTION GUARAN- 
TEED OR MONEY REFUNDED. 

"The Best Buys In The Business" 

Stereophonic Hi -Fi Equipment 
Public Address Systems 
Tape Recorders 
Radio and TV Tubes and Parts 

Citizen Band Equipment 
Amateur Equipment 
Industrial Supplies 

KT -650 FM Tuner Kit 
54.50 

TE -15 hacker 

Exclusive at Lafayette. Lafayette Kits: Build a path 
to a new world of entertainment. Created, designed 
and engineered for top quality at top performance - there's more fun in doing it yourself, especially 
when it's so easy. An exclusive product of Lafayette 
Electronics - easily the best value for your money 
any day. 

PLUS Hundreds of "specials" you'll find only 
at Lafayette. 

Easy Pay Plan. The simplest, and quickest way 
to get what you want, when you want it. As little 
as $2 down ... up to 24 months to pay. 

Mail the coupon today for your 
FREE copy of Lafayette Radio's 
1961 catalog. 

RW-80 20,000 Ohms Per 
Volt Multitester 

13.50 

RK-400 

able Tap 

49. 

Stereo Control Center 
KT -600, Kit 

79.50 
LA -600, Wired 

134.50 

November, 1960 

es R 

E-10, 

Lafayette Radio Electronics Corp. 
Dept. EIK-6, P.O. Box 190 

Jamaica 31, N. Y. 

Send me the FREE Lafayette 324 page 
1961 catalog 610 

Name..._ 

Address 

City ._ _._... Zone._... State_....__..._ -- 
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Listen to the EICO Hour. WABC -FM. N.Y. 95.5 MC. 

the experts say 

your BEST BUY 

is5E7C0Z-7, 

Mon. -Fri.. 7:15 -8 PM 

EICO, 3300 N. Blvd., L.I.C. 1, N. Y. EI.11 

Show me HOW TO SAVE 50% on 70 models of top- w 
Quality: HI -FI TEST INSTRUMENTS 

"HAM" GEAR. Send FREE Stereo Hi -Fi 
Guide. Send FREE Short Course for Novice F 
License. Send FREE Catalog & name of neigh- z 
borhood EICO dealer. 

Name 
a, 

Address o 

City Zone ...... State 

in 

STEREO and MON 
STEREO Dual 

Preamplifier 

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

SATURDAY REVIEW; 

HI -FI MUSIC AT HOME. 

STEREO Dual 
Preamplifier 

HESS 

Kit $39.95. 
Wired $64.95. 

"Extreme 
flexibility - - 

a bargain " -HI -FI REVIEW 

STEREO 
Power 

Amplifiers: New 

10ií 
$99.50 

Wired $139.50. 

720W HF86KKit $43.95. Wired $74.95. 

Power & car 

Transistoried 
Eqpt. # 1929 

Kit $19.95 
Wired $2795 Patent Pending 

TUBE & CRT FIE. 
#612 

Wired $3.95. 
Fast-checks 

radio /TV tubes, 
Pilot lamps, etc. 

Rm.- 

111V 

z 
iRF Signal 

s 

Q 

Generator 
S * P Kit $26.95. 

Wired $39.95. 

NEW! 
STEREO -Mono 

Player /Automatic 
Changer complete 

with 
cartridge and 

"Magnadaptor." 
$49.75 incl. F.E.T. 

Mono Power 
Amplifiers (60, 
50, 35, 30, 22. 

14 -Watt: use 

2 for Stereo) 
from 

Wired $41.50. 

e' 12-Watt; use 

2 for Stereo) 
from 

ired $57.95. 

Mono 
Integrated 

Amplifiers: (50. 

Less Cover, 
F.E.T. Incl. 

Kit 

FM Tuner HFT90 
Kit $39.95 

Wired $65.95'. 
Cover $3.95. 

ne of the best 

buys" AUDIOCRAFT 

AM Tuner HFT94 

$39.95. Wired $6 5 

Incl. Cover & F.E.T. 

2 -Way Bookshelf 
Speaker 

System HFS1 

complete with 
factory-built 

cabinet: 
Kit $39.95 

Wired $47.95 

NEW 

COMPLETE 
STEREO 

DUAL 
AMPLIFIER 

AF -4 

Kit $38.95 
Wired $64.95 

drive hi efficiency 
volume. TRUE Hi -Fi quality to 

speakers to concert 

TEST .and in 

INSTRUMENTS 

Tracer 
Multi -Signal 

cer #1454 
Kit $19.95. 

Wired $28.95. 

1000 Ohms /Volt 
V -O-M -# 536 
Kit $12.90. 

Wired $14.90. 

Series/ 
Parallel 

Combinat Ri 

Kit $13.95. Wired $19.95 
Combinations! 

Most EICO dealers offer budget terms. 

IN STOCK! Compare, 
take them home - right "off the shelf" - from 2000 neighborhood 
dealers. Over 2 MILLION EICO instruments in use throughout the world. 

Vacuum Tube 
Voltmeter #221 

Kit $25.95. 
Wired $39.95. 

5" Push -Pull 
Scope :425 

Kit $44.95 
Wired $79.95. 

DC -5 MC 5" Scope #460 
Kit 79,95 

Wired $129.50. 

6V & 12V 
Battery 

Eliminator 
& Charger 

Kit $29.95. x1050 
Extra-filtered for transistor equipt. #1060 Kit $38.95, Wired $47.95 

Peak- to-Peak 
VTVM #232 
& Uni -Probe 
Kit $29.95. 

Wird $49.95. ® Tube Tester 
x 625 * Kit $34.95. 

it Wired $49.95. 

I. 

R-C Bridge 
& R -C{ 

Comparator 

V Kit $14.95, 
. Wired $29.95. 

® 1960 ELECTRONIC INSTRUMENT CO., INC., 33- 00 N. Stvu 

4 See Page 
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The 
Boom 
In 

PRESS REVIEW GILBERT & SULLIVAN LUNC 
ON TELEVISION: WONDERLAND OR BLUNDER 
CLOSING PRICES LABOR PRESS CONFERE 
REPORT ROUND THE WORLD IN HI -FI ORGA 

HIGHWAY TO THE WORLD CLASSICS BY R 
ART SONG BOSTON "POPS" CONCERT HE 
MILK WOOD" GOLDEN VOICES OPERETTA TI 
FOR SURVIVAL SOUNDS AND SCENES MID 
NEWS LISTENING POST MUSIC FROM THE 

MASTERWORKS FROM FRANCE LEONARD B 
YALE SERIES OF RECORDED POETS BBC 
PREVIEW SCIENCE DOCUMENTARY MUSIC 
NIGHT SPECIAL FINE ARTS CALENDAR STR 
PONS BROADWAY MUSICAL CHARLES LAU 
PINZA WAKE UP WITH MUSIC CONCERT 1 

FOREIGN PRESS REVIEW GILBERT & SULLIVA 
SUSSKIND ON TELEVISION: WONDERLAND O 
EXCHANGE CLOSING PRICES LABOR PRES 

KFAS 
CHO 
OW 
DE 
LD 

EP 
S 
IT 

Y 

1 

STER 
OODS 

ST TH 
ME THE 
CONCER 

H M 

DIS 
S 

GROWNU 
SKY'S FIR 

N READ1 
1NIATURE 
LUNCHEO 
UNDERLA 
NFERENC 

PHONY SUSSKIP 
STOCK EXCHAN( 
UNITED NATIOP 

DS HIS OWN POET/ 
THE ROMANT 

N THOMAS' "UNDI 
ON A PRESCRIPTIC 
ME WEATHER AP 
D DRUG ADDICTIC 

OVEN'S FIFTH TI 
T SUITE STERE 
D WEATHER M11 
TOR'S ITEMS LII 
YOUR TOWN EZI 

RY OF A MADMAN 
KFAST SYMPHONY 
' CHOICE STOC 
OWCASE UNITE 

Madison Fielding 

Blorder- Tongue Laboratories, Inc. 

Listeners flock to FM as exciting 
new programming, good hi -fi music 

overshadow tired AM and TV fare. 

By J. K. Locke 

FA 
ARLY in 1956, Max Rothman, an em- 
ployee of Holloman Air Force Base, got 

fed up with the wailing hill -billy ballads and 
pounding rock 'n roll songs that made up the 
entire radio fare available in New Mexico's 
Tularosa Basin. Max set up an FM transmit- 
ter in a remodeled chicken house, borrowed 
records from his friends and neighbors to 
supplement his own modest library of classi- 
cal music and show tunes, and went into 
business. At the time there were just 50 FM 
receivers within range of his station. 

Max played records and did the announc- 
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W'9XF 

Above, Maj. E. H. Armstrong (center), 
FM's inventor, installs original station 
antenna on New York skyscraper, 1935. 

WQXR, New York, pioneer "high fidelity" 
station, put 1000 -watt FM outlet, WQXQ, 
on air in 1939. Call is now WQXR -FM. 

Today, WQXR -FM's high -power antenna is 
center of famous "QXR Network," made up 
entirely of FM stations in Northeast U. S. 

WQXR 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


ing chores at night and on week ends. 
His wife, Sima, handled daytime broad- 
casts while Max was at work, wrote 
copy, watched the kids, and relieved 
Max while he went out and sold time to 
local merchants. 

Listeners responded, and FM receiver 
sales in the area began to soar. Max's 
cash register, as well as his radio station, 
began to make sweet music. Two years 
after he went into business Max quit his 
job to become a full time broadcaster. 

Although Max's success story has a 
few unique twists, his career is typical 
of what has been happening to FM 
broadcasting in general. After being as- 
signed to the scrap heap by some short- 
sighted broadcasters in the early 1950's, 
FM has made a striking comeback. It is 
today expanding more vigorously than 
either AM radio or TV. 

The rebirth of FM means good news 
for you -the listener. No matter where 
you live, there is probably an FM sta- 
tion near you, or there soon will be. 
Chances are you can hear things on it 
you won't find anywhere else. 

As everyone knows, good music -the 
classics, light classics, show tunes, and 
the like -form the main diet of FM sta- 
tions springing up from coast to coast. 
But that's not all. FM broadcasters, 

Al de Bat, Printer's Ink 

WFMT, Chicago; Studs Turkel interviews ce- 
lebrity for his "Wax Museum" program in rec- 
ord library. WFMT has never been offshoot of 
an AM station; note records stacked on shelves. 

November, 1960 

freed from the stifling pressure of woo- 
ing the largest mass audience all of the 
time, are showing a flair for original, 
fearless programming that makes broad- 
casting's roughest critics sit up and take 
notice. 

KPFA in Berkeley, California, for ex- 
ample, has broadcast Sir John Gielgud's 
production of Sophocles' "Oedipus at 
Colonus," and novelist Aldous Huxley 
moderating a gourmet series that wound 
up with a discussion of cannibalism. 
WBAI -FM in New York casually sched- 
ules no- holds -barred programs contro- 
versial enough to send a network vice 
president scurrying for his Miltown. 
One example: a lecture by sexologist 
Albert Ellis giving highly unconven- 
tional advice on premarital sex rela- 
tions. WBAI has also broadcast one 
hour lectures on the Gregorian chant, 
and the first uncut (five -hour) version 
of Wagner's "Die Meisteisinger" ever 
heard in this country. WGBH -FM in 
Boston and KFMB in San Diego, among 
others, are broadcasting large chunks of 
authentic jazz -Dixieland to Thelonious 
Monk. This field of music has been neg- 
lected by AM radio even more than the 
classics. KBIQ in Los Angeles has aired 
a series of two hour FM spectaculars. A 
recent example: Mel Torme narrating 

WQXR 

Heart of WQXR's programming is giant card 
file, listing 65,000 discs, 500 tapes. Director of 
Recorded Music Martin Bookspan here scans 
file. QXR Net uses WQXR -AM for stereo. 
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Motorola, Inc. 

Granco Products, Inc. 

The FM boom is on the road. Motorola and 
Granco offer complete car receivers. Gonset 
(bottom of page), and others have tuners. 

"From Benny Goodman to Gerry Mulli- 
gan," a modern history of popular 
music. 

WFMT in Chicago puts on "soap 
opera" with a new twist: instead of inti- 
mate glimpses into the lives of Helen 
Trent or Our Gal Sunday, they offer 
serialized dramatic versions of Tolstoy's 
"Anna Karenina," Thackeray's "Vanity 
Fair," and Dickens' "Old Curiosity 
Shop." 

WFMT may be singled out as an ex- 
ample of the highly successful all -FM 
operation. It is not tied to an AM station; 
we usually expect an FM station to have 
a call like "WXXX -FM." It is, however, 
a major entertainment, cultural and ad- 
vertising force in the Chicago area. Its 
program guide booklet is really a thick 
little "slick" magazine, which not only 
lists WFMT's programs in detail, but 
covers everything cultural in greater 
Chicago: art exhibits, plays, non -broad- 
cast concerts, etc., and runs feature ar- 
ticles on personalities and performers. 
Many stations have followed suit, ex- 
panding their program guides into com- 
plete entertainment magazines. 

WQXR, in New York, perhaps the 
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best -known good -music station in the 
world, seems to have led the way with 
the program guide idea, and its monthly 
guide, while not as complex as WFMT's, 
has always included short feature ar- 
ticles of interest to good -music listeners. 
WQXR has pioneered in two other im- 
portant fields: Stereo broadcasting, and 
FM or good -music networks. 

For more than eight years, using its 
1560 -kc AM transmitter as the source 
for one stereo channel, WQXR has used 
its FM outlet as the source for the other. 
Listeners within range of any QXR 
Network FM station (about 20 stations 
in eight Northeastern states) who can 
also get WQXR's AM transmitter can 
have both live and recorded stereo 
sound. For those who can tune in only 
one channel, the AM or the FM, steps 
have been [Continued on page 103] 

FM receivers and tuners were once expensive, 
but Granco receiver (below) costs less than 
430.00. Tuners are used with hi -fi equipment. 

Granco Products, Inc. 

Gonset 
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fm on the 

Mountain of Song 
and Poetry 

After years of listener demand, 
Hong Kong FM stations rise on 

appropriately named mountain. 

Photos by Eastern Publishers Service. 

GOOD broadcast coverage has always 
been a problem in Hong Kong. The 

Nine Dragon Hills of Kowloon and The 
Peak on Hong Kong Island blocked re- 
ception in large parts of this British 
Crown Colony on the China Coast. 
Industry has contributed much electri- 
cal noise, and new stations in nearby 
Red China have made matters worse. 

Long proposed were more AM trans- 
mitters, placed to fill in "dead spots," 
but the local Chinese geomancers pro- 
tested. Now a Chinese geomancer does 
not merely divine the future. He is con- 
cerned with the balance of the Earth. 
Hong Kong's geomancers predicted dire 
misfortune if antenna towers were 

November, 1960 

o 
1 

placed at any of the sites proposed. The 
British respectfully raised no towers. 

Then someone suggested FM. Ex- 
periment showed that one tower on 
Mount Gough, on the Bay, would reach 
almost everyone. The geomancers ap- 
proved, and two FM transmitters now 
share a 135 -foot tower there. An FM 
mobile unit handles programs originat- 
ing away from the studios. High fidelity, 
static -free, all -day programming in Chi- 
nese and English blankets the colony. 
Now, students, Mount Gough is called 
that by the British only. The Chinese 
have always called it Koh fu san, and 
"Koh fu san," students, translates as 
"Mountain of Song and Poetry." 6- 
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Pocket 
Size 
CB 
Receiver 
Here's a Citizens Band unit de- 

signed for the Boy Scout on a hike, 

the doctor in a hospital, the con - 
74( ir4 

struction worker out on the job ... 
or the average citizen anywhere. 
By Herb Cohen 

.á 

General Transistor 

CITIZENS Band communication equipment is great. You 
can set yourself up with a pair of CB transceivers for 

less than $150 that will neatly fill the bill for personal com- 
munications within the limits of their power. However, take 
the case of the individual who only needs to receive CB sig- 
nals. This may be a Boy Scout out on a hiking expedition 
who wants to tune in home camp, a doctor who has to be 
paged on the grounds of one of the spread -out modern hos- 
pitals, or perhaps a TV serviceman installing a roof antenna 
who must hear instructions from someone hundreds of feet 
away. With the EI pocket CB receiver, your imagination 
(and the FCC rules) set the only limits to the jobs it will do. 

The receiver shown, uses a single transistor in a highly 
sensitive super- regenerative circuit with a parts cost of 
about $10. When first assembled, the unaligned unit turned 
out to be tuned to the middle of the 10 -meter ham band and 
we picked up a 100 -watt station operating out of Dallas. 
The "skip" must have been working well that night. 

When we realigned the unit for Citizens Band, good, clear 
reception was achieved up to three miles without fading 
(since Citizens Band is basically ground wave propagation, 
atmospherics do not change reception conditions) . Usable 
reception up to five miles had been noted and occasionally a 
10 -mile signal would swing in. 

Construction 
The receiver should be housed in a small plastic case. 

Mounting holes are easily cut, either by a slow speed drill or 
by pushing the tip of a hot pencil iron through the plastic 
and then reaming the hole to size. The phone jack J1, Ll and 
the tuning capacitor Cl are mounted directly to the plastic 
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Dotted lines indicate wiring connections on the underside of the perforated Bakelite board. 

PARTS LIST 
RI- 220,000 ohms, 1/2 -waft carbon resistor 
CI -2.9 mmf -10 mmf variable capacitor 

(E. F. Johnson 10110 or the equiv.) 
C2 -33 mmf mica or ceramic capacitor 
C3 -3 -12 mmf trimmer capacitor 

(Centralab 822 -FZ or the equiv.) 
C4-68 mmf mica or ceramic capacitor 
C5-20 mf @ 15 -volt miniature electrolytic 

capacitor 
LI -27 megacycle tapped RF coil 

(GR -I, Gyro Electronics, 36 Walker St., N. Y.) 
L2 -73 microhenry peaking coil (Miller 6172) QI- Transistor, Amperex OC 170 (or the equiv.) 
BI -9 -volt battery (RCA YS309A or 

Eveready mercury cell E177) 
Antenna -27 me collapsible 36" whip 

(Lafayette F440) JI- Miniature phone jack (comes with earphone) 
Phone -Earphone 3,000 ohm (Argonne AR-46) 
Misc. -A rubber grommet (y4' I.D.), flea clips, 

perforated Bakelite board, plastic box approx. 
I" x 21/2" x 31/2 ", battery clip, transistor socket 

A complete kit of above parts available from Gyro 
Electronics @ $9.95 plus postage (address above) 
Earphone, perforated board and flea clips are 
available from Lafayette Radio, 165 -08 Liberty 
Avenue, Jamaica, New York. 

case. The transistor socket and compo- 
nents are mounted on a small strip of 
perforated board and "flea clips" used as 
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terminals for the mounted components. 
You have a choice of batteries. The mer- 
cury cell costs more, but lasts longer, 
and is more reliable. 

After the board is wired and installed, 
the antenna is slid through the rubber 
grommet mounted on the plastic cabinet 
and soldered to the flea clip. 

After all components are mounted, 
the receiver is ready to fire up. Extend 
the whip antenna to its full length and 
plug in the earphone at J1. A hissing 
will be heard which is the conventional 
super- regeneration noise. Set tuning ca- 
pacitor Cl to half mesh with a small in- 
sulated screwdriver and adjust the slug 
of Ll slowly until a known CB station is 
received. (A CB call consists of two fig- 
ures, a number, followed by a letter.) 
In the New York area the first two fig- 
ures are 2W, whereas the first two 
figures of a [Continued on page 109] 
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For clarity, leads in pictorial (opposite page) are shown slight- 
ly longer than necessary. Photo above shows actual parts lay- 
out. Unit shown on cover with extra coil is an earlier model. 

Simple super -regenerative detector circuit may employ any one 
of a number of available high- frequency transistors as Q1. 

ANT. 

CI IC2 
OM% 

IO 33 
MMF MMF 

C3 
12 MMF 

L2 
T3,uk 
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Originality, freshness, imagination are featured 

in both "complex" and "simple" winning exhibits. 

By Ken Gilmore 

ALL Science Fair projects are divided into two groups -and we 
don't mean physical sciences and biological sciences. We 

mean those which show original or creative thought as opposed 
to others that merely illustrate a textbook principle. 

There is certainly nothing wrong with the second category. A 
display explaining electromagnetism or thermoelectricity, for ex- 
ample, serves its purpose. But we are always impressed by proj- 
ects of the first category, which show original thought. 

At the last National Science Fair, held in Indianapolis, we were 
pleasantly surprised at how many electronics exhibits displayed 
an original turn of mind -a clever innovation, a unique approach, 
a new idea. Some we thought outstanding for the comprehensive 
research and the design and construction skills that obviously 
went into them. 

Here are a few of the projects that impressed us. We don't mean 
to say that there were no others. There certainly were. But space 
limitations being what they are, we had to narrow down our list. 
We suggest that students planning future science fair projects 
consider these as examples, not to be imitated, but to be studied 
as models of careful planning, originality of conception and ap- 
proach, and skillful construction. These, we believe, are the in- 
gredients of a truly successful project. 
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brainblett... 
JAMES Bramblett decided to try to increase the magnification 

of a microscope by using ultra- violet rather than visible light. 
Since ultra -violet light has shorter wavelengths than visible light, 
it can be used to view smaller particles. But there were two diffi- 
culties. First, our eyes cannot see ultra -violet light (although 
they can be damaged by certain intensities of it) , and second, 
bacteria and other biological specimens which are best viewed 
alive are quickly killed by ultra -vielet. Jim got around both prob- 
lems by using a flying -spot scanner system similar to those used 
by television broadcasting stations for showing slides. The icono- 
scope tube on which the image is picked up is sensitive enough 
to allow the use of a very low intensity ultra -violet scanning beam 
-low enough so that the specimens are not killed. Since the tube 
is sensitive to ultra- violet, it does not matter that our eyes are not. 
The only thing left for Jim to do, once he had decided on this basic 
plan of operation, was to design and build a complete closed - 
circuit television system to the necessary specifications. As the 
photograph shows, the magnified image is presented on a 17 -inch 
TV picture tube. 

Jim's Ultra- violet Flying Spot Microscope impressed the judges 
in Indianapolis. He won a Science Cruise Award and a pair of 
precision binoculars from the Navy; an Army Science Award and 
a trip to the Army Ballistics Missiles Agency at Huntsville, Ala- 
bama; and an Air Force Space Education Foundation Citation 
plaque and a trip to the Aerospace Panorama Exposition in San 
Francisco. Jim is 17 and attends Jefferson High School in his 
home town of Lafayette, Indiana. He took a Second Place award 
at the National Science Fair and received $75 in science books 
and materials. 
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milne .. . 
DAVID Milne of San Diego, Califor- 

nia, got the idea for an automatic 
English -to- Braille translator when it ap- 
peared that his little brother, Stephen, 
was going blind. The result was 
"BETA," for `Braille Electronic Trans- 
lator, Automatic." While Braille can be 
printed with one character for every 
English letter, everyday Braille uses a 
system of contractions. Combinations 
like sh, th, ed, etc. are printed as one 
symbol, making the final text shorter 
and easier to read. David had to design 
a complete circuit that would recognize 
standard two -letter combinations when keyed from a type- 
writer keyboard, and print them as one symbol. The only other 
machine that does this uses the giant IBM 704 computer. David 
has built a second BETA, fully portable, for the San Diego 
Blind Recreation Center, under Lions Club sponsorship. BETA 
earned David a third place aw,ird and $50 worth of books and 
science materials at Indianapolis; and also a 4 -year scholarship 
to Stanford University. By the way, it now looks as if Stephen's 
sight can be saved. 
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hutt... 
AMANUFACTURER of electron mi- 

croscopes once advised Marvin 
Hutt that he could perform simple ex- 
periments with a cathode ray tube that 
would illustrate the principle of the 
electron microscope, but that construc- 
tion of an actual high -magnification in- 
strument was beyond the resources of 
an individual. Unwilling to give up 
easily, Marvin built one anyway and 
won an Army Scierce Award and a one- 
week, expense -paid trip to the Air 
Ballistics Research Laboratory at Aber- 

deen, Md., along with a fourth place award and $25 in books and 
materials at this year's National Science Fair. He had to design 
an oil- diffusion pump capable of producing a hard vacuum, since 
an electron microscope is, in effect, a giant vacuum tube that must 
be opened to insert the specimen, then pumped "hard" again. 
Marvin was unable to approach his instrument's theoretical mag- 
nification of 50,000 diameters because both his parents and his 
teachers vetoed his plan to build a necessary 100,000 -volt power 
supply. He ran the machine at 20,000 volts with good results. 
Marvin attends Jamaica High School, Flushing, N. Y. 
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frisbee.. 
"I WAS doodling on a piece of graph 
I. paper in math class one day," says 

Belmont Frisbee of China Lake, Cali- 
fornia, "when I began to wonder if there 
wasn't some way of feeding numbers 
into a computer just by writing them on 
a panel by hand." Belmont took a fourth 
place award at the 1960 National Sci- 
ence Fair for that idea and for "Adicof," 
his machine that proves it can be done. 
The number to be recognized is "writ- 
ten" with a metal stylus on an insulating 
panel inlaid (Fig. 2) with copper strips. 
When the stylus touches a strip, a circuit is closed to a relay 
connected with that strip. Fig. 1 shows part of the circuit with 
the relays in their normal positions. When strip 1 is touched, 
relay 1 swings down; strip 2 activates relay 2, and so on. Each 
relay has twice as many contacts as the one before it, so relay 
7 (not shown) would have 64 contacts (1x2x2x2x2x2x2) 
Since few relays actually have 32 or 64 contacts, Belmont wired 
several small ones in parallel for these circuits. 

Now, just using the three relays shown in Fig. 1, let's see how 
the circuit works. If we touch strip 1, bulb 5 will light. If strip 
2 is touched, bulb 3 will light. If strips 1 and 3 are touched, bulb 
6 glows, and so on. Every different relay combination thus 
lights a different bulb. Expanding this basic system to use all 
seven strips, drawing a "2" on the panel would close relays 1, 
2, 3, 4, 5, and 7. A "9" would close 1, 2, 3, 4, and 6. An "8" would 
close them all. All that remains is to figure out which relays 
would close as each number is written. Belmont worked out 
the circuits to allow some variation, so that a "4" with either 
an open or a closed top works equally well. He included a com- 
puter in his final project, which he feeds with his panel. Bel- 

+ mont is 17, and attends Burroughs High School in China Lake. 

Fig. 1. 
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Jacob's Ladder 
Modern electronics simulates Patriarch Jacob's 

vision of the fiery stairway to Pearly Gates. 

By Harvey Pollack 

FA 
VERY mad scientist (Hollywood version) building a time - 
machine, death -ray or a Frankensteinian monster, ultimately 

makes use of an arc -emitting device known as a Jacob's Ladder. 
Of course the Jacob's Ladder can do none of these things, but 

it does make up a spectacular and educational display suitable 
for science fairs and for demonstrating the action of a transformer 
with a large primary-to- secondary turns ratio. It can also produce 
ozone, an allotropic form of oxygen having germicidal properties; 
show ionization of air and the movement of ionized particles 
produced by the heat of an electrical arc. 
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SPREAD TO 2 INCHES AT TOP 

TOTAL 

HEIGHT 

27- 

Dimensions are established to permit clear- 
ance for components. Note electrode details. 

24 

It must be emphasized that high voltage is developed by the 
Jacob's Ladder and it must be treated with respect. If the direc- 
tions given in this article are followed to the letter, there is no 
danger of shock. Don't take short -cuts or omit the built -in safety 
features of this model; it is poor economy to leave out relatively 
inexpensive components that might prevent a nasty shock. 

Construction 
The cabinet that houses the high- voltage transformer T1 should 

be made sufficiently large to permit mounting two 1" pilot light 
assemblies PL1, PL2 and safety switch (SW1) on the front panel 
without danger that these parts will accidentally come in contact 
with the metal casing of Tl. 

The electrodes are made of a pair of , ," diameter drill rods, 
each initially 24" long. Drill rods are made of soft steel and can 
be bent and threaded with ease. They are available at most hard- 
ware stores. First thread one end of each rod about 1" using a 
10/32 die. (Your hardware man may do this for you.) After 
threading, bend the rods in your vise to the dimensions and angles 
shown. Drill two 1/4" holes in the top of the cabinet, centered 
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PARTS LIST 

TI- High -voltage transformer, 12,000 volts 
30 ma. 
(Model H -1230 Ace Transformer Co. 146-51 
Horace Harding Exp. Flushing, N. Y.) $12.00 
plus shipping. 

2 Electrodes -24" long, 3/16" soft steel drill rods 
with tapped ends. 4 -10/32 nuts to fit. 

Cabinet -10 ft. of 8" wide, 1/2" pine or fir, common 
stock. 

Front Panel -I /" fir plywood, approx. 15" x 8 ". 
PLI, PL2 -Two I" pilot lamp assemblies (Dialco 

series 74), I red, I green: 2 -S6 lamps, 117V 
candelabra base. 

SW1- Spring- return SPDT toggle switch with safety 
cover. Gyro Electronics, 36 Walker St., New York, 
New York, $1.50 

Wire -2' high -tension wire. Available from trans- 
former source. 

Half -sheet 1/32" clear acetate -measures approx. 
24" x 25 ". Available from Industrial Plastics Sup- 
ply Co., 324 Canal St., New York, N. Y. Mention 
this article when ordering. 

II7V 
AC 

NORMALLY 
OPEN 

NORMALLY 
CLOSED 

ELECTRODES 

Tt 

After the wood cabinet has been built, wiring the pilot lamps to T1 is easy. Note SW1 contacts. 

between the two sides and slip a nut 
and washer all the way up on the 
threaded section of each drill rod. Pass 
the rod through the hole, and secure 
with another nut under the top of the 
cabinet. With the electrodes in place, 
carefully trim the bends with pliers to 
the spacing shown. 

The transformer T1 is a 12,000 volt, 30 
ma unit normally used with neon signs. 
This particular unit is very convenient 
because connections to its primary and 
secondary terminals can be made with- 
out special connectors. Mount Tl on the 
base of the cabinet with 10/32 machine 
screws and nuts. 

Front Panel 
At the right side of the panel is a spe- 

cial spring -loaded single -pole, double - 
throw toggle switch (SW1) with a 
safety cover (see Parts List) . This is one 
of the important safety features men- 
tioned previously. When the line cord is 
plugged into a 117 volt AC receptacle, 
the green pilot light PL1, comes on in- 
stantly, showing that the plug is in but 
that secondary power has not been ap- 
plied to the electrodes. To apply power, 
the safety cover must be lifted; thus the 
switch can never be thrown accident- 
ally. The toggle of SW1 may now be 
lifted. This turns on the Ladder and 
causes PLl to go out and the red pilot 
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(PL2) to flash on indicating that full 
power is now present. Removing your 
finger will return SW1 automatically to 
the "off" position, with a corresponding 
change in the lights. 

High tension ignition cable is used for 
the connections between the second- 
ary of the transformer and the elec- 
trodes. All the remaining wires should 
be well insulated. Before you connect 
SW1, determine which terminal is nor- 
mally open (NO) and which is normally 
closed (NC) . 

Protective Shield 
The Jacob's Ladder should not be 

operated without its protective shield 
at any time; furthermore, the shield 
provides a convection air column that 
makes the equipment independent of 
air motion on the outside, thereby im- 
proving its reliability. Fasten the back- 
board to the back of the cabinet, using 
two or three wood screws. A so- called 
"half- sheet" of acetate clear plastic or 
vinyl sheeting, if so desired) is then 
formed into a semi -circular shield held 
to the sides of the backboard with three 
wood screws on each -side. The shielding 
plastic should be brought right down to 
the top of the cabinet. Trim away the 
excess and set the backboard in place 
permanently so that the arc is centered 
in the shield. --- 
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High-voltage transformer 
Tl. Primary winding termi- 
nal block is indicated. 
Secondary terminals are 
those with heavy insulators. 

Interior view. Ample room 
is left at sides of trans- 
former to permit panel 
mounting of the pilot lamps 
PLI, PL2, and switch SW1. 

Theory of Operation 

What makes the arc climb and break at the top of the electrodes? With 
12,000 volts applied, an arc will tend to jump from one rod to the other, but 
it will always choose the shortest path. Thus, the initial arc appears where 
the rods are closest to one another -i.e., down near the bottom. The glow seen 
in the arc is produced by atoms of oxygen and nitrogen (mainly) that have 
been smashed by high speed electrons flying between the rods; these atoms 
lose one or more of their orbital electrons due to electron collisions and become 
ions, and in the process, heat and light. 

Ions are charged particles, hence are current carriers. Thus, once the arc 
is formed, current carriers exist between the rods so that the resistance is 
reduced and quite a large current flows. At this time, the heat produced in 
the arc causes the surrounding air to become warm and decrease in density. 
It rises as a result of its expansion, carrying with it the ions previously formed. 
As mentioned, the ionic path has a lower resistance than the non -ionized air 
resulting in the arc following the ions upward to the top of the rods. At the top 
of the electrodes, the rising air current carries the ions away from the field of 
action and the condition of the air between the electrodes is once more com- 
pletely de- ionized. The arc, therefore, reforms between the rods at their closest 
point and the process is repeated. 
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Have you a question on electronics? Send it in 

and the Electronic Brain will provide the answer. 

Tesla Coil Theory 
Having built the Tesla Coil described 

in your October 1959 issue, I should like 
to know what causes all the spectacular 
effects I see. 
Margaret Jungers, West Concord, Mass. 

A Tesla Coil is essentially a high - 
frequency, high- voltage transformer. Its 
operation may be described as follows: 

The 811A vacuum tube is set up in a 
circuit called an oscillator. All this 
means is that the power from the big 
iron core transformer is changed to an 
alternating current and voltage whose 
frequency is around 2500 kilocycles per 
second (instead of 60 cycles per second 
as we obtain it from the regular power 
lines) . This creates a powerful magnetic 
field around and inside the primary coil 
(the squirrel cage coil) which grows 
and decays at the tremendous rate of 
2,500,000 times each second! As the field 
alternates, it cuts through the wires of 
the tall, cylindrical secondary coil, in- 
ducing a voltage of the same frequency. 
Since the secondary coil has many, 
many more turns of wire than the 
primary, we obtain a voltage step -up 
action in which the initial oscillatory 
voltage- which, by the way, is already 
very large -is multiplied thousands of 
times. This extremely high voltage at a 
very high frequency produces the 
corona effect in which electrons leap off 
into space, causing the air to ionize and 
glow with a violet -blue color. 

Pocket Radio Amp 
I should like to add one stage of audio 

amplification to the AM pocket radio de- 
scribed in the October 1959 issue of EI. 
Can you provide the circuit? 

David White, Canandaigua, N. Y. 
The little AM radio you mention uses 

a 2N608 transistor in a reflex circuit. 
Since this transistor is a PNP type, we 
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I TO 
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I EARPHONE 
I JACK 
!(EARPHONE 
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e 

TO 
EMITTER 
2N608 

K 

RESISTORS ARE I /2WATT 

will provide you with an amplifier cir- 
cuit that uses another PNP transistor so 
that you will not need to add batteries 
for the second stage. 

Induction Heating 
In induction heating, why is the heat 

generated in the heated object not ra- 
diated to the heating coil, thus causing it 
to burn out or melt? Also, what precau- 
tions must be observed to avoid violat- 
ing FCC regulations when using induc- 
tion heating equipment? 

Chester Bex, Baton Rouge, La. 
An object heated by the induction 

process develops an elevated tempera- 
ture within its own substance by in- 
creased intra- molecular energy. Since 
the heat is built up within the body, its 
development is distributed throughout 
the mass without the formation of hot 
spots on the surface. Actually, even if 
the body becomes red hot, its rate of 
thermal radiation could never become 
great enough to burn out or melt the in- 
duction coil. It should be remembered 
that the waves that cause the heat are 
of the radio wave type (long waves) 
while heat feedback from the body 
would have to be infra -red (very short 
waves) that is governed by entirely dif- 
ferent physical laws. 

The FCC stipulates that all induction 
heating equipment must be shielded. 
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Photoelectric Devices 
How many different types of photo- 

electric devices are there? How do they 
differ? Can they be substituted for one 
another in electronic circuits? 

Peter Jutro, Forest Hills, New York 
In general, all photoelectric light - 

sensitive devices will usually fit into one 
of the following classifications: (1) 
photoemissive -in which light causes 
the emission of electrons from a sensi- t tive surface. Vacuum and gas -filled pho- 
totubes are based upon this principle; 
(2) photogenerative or photovoltaic -a 
photoelectric device that generates a 
difference of potential between its elec- 
trodes under the stimulus of light; and 
(3) photoconductive -a light cell whose 
resistance varies as a function of the il- 
lumination. 

In modern photoelectric circuits, it is 
usually not feasible to substitute one 
type for the other. For example, many 
vacuum phototubes normally operate 
with more than 100 volts of anode poten- 
tial; application of this voltage to either 
a photoconductive or photogenerative 
type of cell would be almost certain to 
ruin it. Solar batteries fall into the pho- 
togenerative class and do not require 
any external voltage source at all. On 
the other hand, the very popular cad- 
mium sulfide and cadmium selenide 
cells that appear in so many construc- 
tional articles are photoconductive 
types. Such cells are intended for low 
voltage circuits and cannot be applied in 
devices intended for either phototubes 
or photovotalic cells. 

Count -Rate Meter 
How can I add a count -rate meter to 

the Geiger Counter (Harvey Pollack, 
September 1958) circuit you have pub- 
lished in Electronics Illustrated. 

Stanley Moroz, Shamokin, Pa. 
A count -rate meter may be added to 

the supersensitive Geiger counter as 
shown in the accompanying figure. The 
present output transformer should be 
replaced by one having a primary im- 
pedance of 5,000 ohms and a secondary 
impedance of 3,000 ohms such as the 
Argonne type AR -173. 

The speaker should be disconnected 
by means of a switch when the count- 
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SAME 
CONNECTIONS 
AS IN 
ORIGINAL 
CIRCUIT 
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rate meter is used. The headphone jack 
should be re- connected in the position 
shown in the diagram. 

The meter is a 0 -20 microampere 
movement. The 25K potentiometer is 
used for calibration purposes. When set- 
ting this circuit up for the first time, be 
sure that the full resistance of this po- 
tentiometer is in the circuit. Then, re- 
duce the resistance gradually to avoid 
overloading the meter. 

Transistor Radio Distortion 
My 6- transistor radio distorts badly 

at high volume. Could I substitute a 
power transistor for the two 2N1059 
output transistors now in the radio? 

A. Brickman, State College, Penna. 
The general tone of your question 

leads us to believe that you have evi- 
dence that the output transistors are at 
fault. Assuming that this is true, you 
still cannot substitute a power transistor 
for the 2N1059's indiscriminately. These - 

transistors are rated at a collector dis- 
sipation of 180 milliwatts maximum 
and, assuming 75% efficiency, the maxi- 
mum audio output you could expect is 
in the order of 135 milliwatts. Thus, the 
batteries that normally operate this re- 
ceiver could not possibly supply the 
current required by a power transistor 
even when it is "idling." 

Perhaps the distortion is not due to 
the output transistors at all. Among the 
possible sources of this kind of difficulty 
are improper bias on any of the transis- 
tors, a defective audio driver transistor, 
a leaky capacitor, or even a resistor that 
has changed value. The only certain 
way to find the trouble is through the 
use of standard servicing procedures. 
If you would care to try this yourself, 
you might refer to the section starting 
on page 84 of the 4th edition of the G.E. 
Transistor Manual. This gives details 
on transistor radio servicing. 4 
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is 

America's Amateur Rocketry 
a fiasco ? 

El sends noted science reporter to Fort Knox shoot. 

"Advanced" efforts show no research, no progress. 

By Lloyd Mallan 

RECENTLY, the combined armies of the United States Army 
conducted a detailed survey of amateur rocket activity in 

America -and came up with some startling figures. Here's a 
direct quote: "Investigation by the armies revealed that there 
exists in the excess of 5,000 amateur rocket societies and groups 
in the United States, representing a minimum of 40,000 individual 
rocket enthusiasts." 

That's a lot of enthusiasts -and their number is increasing 
daily. 

One of the major purposes of the Army's survey was to find 
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Rocketeers make rueful humor out of fizzled rocket. Picture was taken at 
Army- sponsored Advanced Rocket Shoot at Fort Knox's Armor Center, Ken- 
tucky. Rocket instrumentation was unknown, approach unscientific. 

The only "electronics" at the Advanced shoot was this battery box, left, 
with mercury switch (tripped by thread tied to rocket) to actuate a cam- 
era. Right, a successful launching, the exception rather than rule at shoot. 
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ways of encouraging and safely super- 
vising amateur rocket research. This is 
vitally important to the future security 
of our nation. Again, quoting official 
sources: "The problem of improving the 
technological position of the nation, to 
compare more favorably with that of 
our competitors in space and national 
defense, gave impetus to proposals for 
development of a program to encourage 
youth to pursue scientific interests and 
education." 

How well has this urgent aim suc- 
ceeded? What are its hard chances for 
ultimate success? The editors of EI, 
equally concerned with the problem, as- 
signed me the task of digging out 
some objectivé answers to these ques- 
tions. The answers are not encouraging. 
Through no fault of the Army -which 
has many dedicated officers trying their 

This is one side of the rocketry 
story. An authority disagrees, and 
an early issue of EI will carry a 
rebuttal by Russ Brinley, who was 
officer -in- charge of one of the 
Army's amateur liaison programs 
and is known to rocketeers for his 
excellent book, "Rocket Manual 
for Amateurs," and many other 
works on rocketry. Watch for it- 
you won't want to miss Brinley's 
remarks on a subject so important 
to our nation. -The Editors. 

level best, even beyond the call of duty 
-amateur rocket research in America 
is a fiasco. In fact, the word "research" 
in this context should most certainly 
bring a smile, if not a guffaw, from most 
of the great rocket pioneers of this coun- 
try. The most glaring fact that I uncov- 
ered is this: the average amateur rocke- 
teer is far more interested in "fire- 
works" than in science. 

Certainly there are exceptions among 
the many thousands of amateurs. It is 
equally certain that a high proportion 
of them are misled by the glamour of 
space research into thinking they are 
really interested in more than the fire- 
works. Many of these have gone to the 
trouble of acquiring a rudimentary 
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Flight, flopover, fall. Why did it fail? 
Most rocketeers are years behind plane 
modelers; neglect testing, study. Plane 
modelers pioneered missile control. 

Spectacular! But the rocket didn't fly: 
it destroyed itself. Yet simple rockets 
like if have been around since 1000 A.D. 
Pre -tests, understanding were lacking. 
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background in basic aspects of rocket 
engineering. This, of course, will pay off 
in one way or another -if not in actual 
contributions to the science of rocketry. 
But it's the science of rocketry that the 
Army -and every other military de- 
partment as well as the aerospace indus- 
try-is worried about. 

The flint -hard fact is: you don't train 
yourself scientifically merely by shoot- 
ing rockets into the sky or having them 
explode in front of you on the ground. 
Instruments are required to understand 
why a rocket flies well or goofs on the 
launching pad. 

The second big fact that blared out to 
me was: most amateur rocketeers know 
nothing and care less about instrumen- 
tation. 

Electronics is at the core of almost 
every conceivable kind of information 
systém concerned with rockets. Other 
basic sciences involved are telescopic 
and photographic optics, but even their 

instruments are controlled electroni- 
cally. Unless the average rocket ama- 
teur pays a great deal more attention to 
electronics and much less to fireworks, 
the Army's fine program of encouraging 
safety and scientific rocket research will 
be tragically wasted. 

Foremost among the Army's officers 
dedicated to its program is Lieutenant 
Colonel Charles M. Parkin, Jr., for- 
merly of the Engineer Research and 
Development Laboratory at Fort Bel - 
voir, Virginia. With his background, he 
should know better than most men the 
sheer importance of the scientific ap- 
proach. The one man who fought hard- 
est for official approval of an amateur 
rocket program, he has the widest ex- 
perience in the field of contemporary 
amateur rocketry. When I asked him 
how America's amateur rocket builders 
stacked up against the nation's model 
airplane builders before World War II, 
he [Continued on page 106] 
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transistorized 

Microphone Preamp 
For boosting low level mikes and adapting hi -fi to PA 

By M. Horowitz and M. Schecter 

!1_ 

Electronic Instrument Company 

www.americanradiohistory.com

www.americanradiohistory.com


RI 
4.7 M 

J2 
Audio from mike is fed 
to transistor Q1 which 
is wired as an emitter 
follower. Low imped- 
ance at output jack J2 
permits using long shield- 
ed cable to amplifie,;' 

MANY excellent preamplifiers or in- 
tegrated amplifiers presently in 

use in hi -fi setups are not equipped with 
a microphone input. This function has 
gained considerable importance because 
of the increasing popularity of tape deck 
recording through these rigs. Or if you 
want to use a basic amp as part of a high 
quality public address system, this pre - 
amp may be just what the doctor or- 
dered. Its low cost (less than $10) , sim- 
plicity and excellent quality make this 
the ideal unit for the audiophile. 

The preamplifier circuit was designed 
around two transistors which drain only 
300 microamps from the built -in battery 
power supply. Under these conditions 
the battery should last the length of its 
shelf life. 

In building a low -noise preamplifier, 
careful attention must be paid to the 
component parts. Low -noise carbon - 
deposited resistors or Stackpole brand 
units are desirable for use throughout 
the unit to keep the noise level down, al- 
though ordinary resistors can be used. 

The unit was built into a standard 
steel 2" x 2%" x 4" cabinet with a sub - 
chassis constructed of a piece of 20 or 22 
gauge metal as shown in the pictorial. 

Mount the sub -chassis, toggle switch 
SW1, battery bracket and input and out- 
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put jacks J1 and J2 as shown. Scrape off 
enough paint inside the box to make 
sure the jack grounds make electrical 
contact with the box. 

The three transistor leads are cut to 
about 1" and go into the three corre- 
sponding socket pins, with the fourth 
(middle) socket pin remaining unused. 

Fill the terminals of battery B1 with 
melted solder before inserting it into the 
battery holder. 

Applications 

A dynamic microphone should be con- 
nected to the input jack J1 (a jack to 

PARTS LIST 

Resistors: 1/2 watt. 10% (see text) 
RI -4.7 megohm 
R2- 22,000 ohms 
R3 -3,300 ohms 
R4-I megohm 
R5-47,000 ohms 
Capacitors: miniature electrolytics 
CI,C3 -I mf, 10 volts 
C2 -10 mf, 10 volts 
C4-100 mf, 6 volts 
QI,Q2 -2N508 or TR508 transistors or the 

equivalent 
BI- battery, 9 volts, NEDA #1600 
SWI -SPST toggle switch 
JI,J2 -phono jacks 
Case -Bud Handi -box HB -1622, sub -chassis, 

I3/4"x31/4" #20 gauge steel (see text) 
Misc. -Size C battery holder, 2 transistor sockets, 

Assorted #2 and #4 screws, terminal 
strips, nuts and lockwashers, etc. 
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match the connector on your mike can 
be used here) and the output from this 
preamplifier (J2) connected to a low 
gain input (auxiliary, tuner, TV, etc.) 
on the preamplifier you are now using. 
Because the gain of this unit is 47 db, an 
average (about .005 volt) input signal 
from the microphone will result in about 
1 volt at the output. This is more than 
sufficient voltage to drive any hi -fi sys- 
tem to full output. 

Frequency Response 
As shown by the frequency response 

curve, the microphone preamplifier will 
in no way limit the fidelity of your setup. 
The harmonic distortion is less than .5'/, 
and the noise level is 53 db below the 
1 -volt output level. No hum originates 
from within the unit. 

The preamplifier was designed for use 
with a dynamic microphone because ex- 
cellent low cost units of this type are 
available. A crystal microphone can be 
used with this unit, but some of the low 
frequency response will be attenuated 
due to the relatively low input impe- 
dance of transistor Ql. 

Installation 
In the installation, the shielded lead 

between the microphone and this pre- 
amplifier should be moderately short; 6 
feet or less. Between the preamplifier 
and the control preamplifier, however, 
the approximately 40,000 -ohm output 
impedance enables 20 feet or more of 
low- capacity cable to be used without 
excessive high- frequency rolloff or hum 
pickup. II 

Compact inferior dimensions enable use of short leads. Jacks J1, J2 are grounded fo chassis. 
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Letter A at switch SW1 in this view of the unit corresponds with A in pic- 
torial on preceding page. Carefully observe the dimensions of sub -chassis. 
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Frequency response curve for unit shows a flat response within -1.5 db. 

THE CIRCUIT 
Output from the microphone is fed through the 1 mf electro- 

lytic capacitor (Cl) to the base of the first transistor Ql. 
Operated as an emitter follower, Ql provides a 200,000 ohm input 
impedance. The output is fed through the coupling capacitor C2 
to the base of transistor Q2, which is operated in the standard 
common emitter mode. The output, appearing across the col- 
lector resistor R5, is fed through coupling capacitor C3 to output 
jack J2. 

Temperature stability is an important consideration in tran- 
sistor circuitry. While Rl and R4 serve to provide bias for the 
base regions of Ql and Q2 respectively, R4 serves the additional 
functions of negative voltage feedback and stability. The stability 
of Q2 is further increased by the current feedback in the emitter 
circuit involving R3. The large value of R2 results in negligible 
stability problems with Ql. 
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pol ygraphy - 
Measure of Your Emotions 

By O. Thomas Law 

The versatile polygraph is used as lie detector, 

mental illness monitor and outer space reporter. 

EVERY day electronics is called upon to provide sensing de- 
vices capable of detecting events beyond the range of sight 

and sound -from cosmic rays in outer space to microscopic dis- 
ease germs within the human body. Electronics has now taken 
its place alongside one of the most specialized branches of medi- 
cine, coming to the aid of the physician -psychiatrist, the psycholo- 
gist and the psychiatric social worker in their studies of mental 
illness. 

In modern psychiatric thinking, mental illness sooner or later 
is the result of a distorted emotional response, much as a hi -fi 
system might be fed a pure undistorted sine -wave and produce 
the most incredible distorted porridge at the speaker. Just as in 
the hi -fi system, distortion may come from improper equalization 
(the "input ") , from harmonic or intermodulation distortion (the 
"through- put ") , or from undesirable output characteristics (poor 
damping, speaker resonance, etc.) . 

Actually the analogy is nowhere as simple as this. But it serves 
to point out the three main sources of "distortion" which underlie 
mental illness -lack of "fidelity" of the input, distortion by the 
"amplifier" (whatever intervenes between the input and input - 
coupling system, and the output and output -coupling system) , 

Dr. Lloyd Beck and assistant, working under a 
mental illness research grant by the Public 
Health service, affixes polygraph's sensing de- 
vices, electrodes and transducers, to subject. 

56 

Here is the polygraph's console -far more 
elaborate than those normally used in police 
work as lie detectors. Medical polygraph, 
made by Offner Electronics, is transistorized. 
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Above is flow diagram of typical polygraphy system which measures 
eight physiological variables simultaneously. Subject's "normal" emo- 
tional level is established on graph, stimulus is applied, results recorded. 

and the further reduction in fidelity 
which the output transducer (speaker) 
"contributes" to the whole system. 

Scientists have gone beyond analogy 
in applying electronics to the study - 
and prediction -of emotions. 

Physicians have long recognized that 
strong emotions are accompanied by 
marked physiological changes. For ex- 
ample, if you should be looking over the 
shoulder of a friend engrossed in the 
testing and repair of an intermittent 
high- voltage circuit, and if you should 
(for shame) shout: "Look out! Look 
out! " -no matter what he may do to you 
afterward, his body will almost in- 
stantly undergo most or all of these 
changes: 

His heart rate increases. 
Blood [Continued on page 110] 
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All resistances in bridge input used in dif- 
ferential skin temperature pickup are equal. 
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give a gift subscription to 

ELECTRONICS 

ILLUSTRATE t) 
the gift that says 

"Merry Christmas" 

from you 

twelve times a year 

One (1) Year Gift Subscription 
$3.50 

Additional One Year Gift Subscription 
$ 3.00 

An appropriate gift announcement 
card, in your name will reach the 
recipients before Christmas day 

ELECTRONICS ILLUSTRATED Fawcett Building, Greenwich, Conn. 
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Colorless fingernail polish is a valuable 
accessory to your tool kit. Its handy brush dis- 
penser makes it ideal for repairing rips in 
speaker cones or fixing dial pointers to cords. 

SCRIBER 

SCRIBING 
ARM 

SCRIBING 
EDGE 

CONTROL 
SHAFT \ 

BUSHING SOLDERED 
TO SCRIBING ARM 

(4/6-4-SET SCREW 

A dial calibration device 
con be made by soldering a 
thin piece of metal shaped 
as shown to a ° /a" shaft cou- 
pler. The coupler is mounted 
on the shaft of the control 
to be calibrated and held in 
place with a set screw. Set 
the coupler on the control 
shaft at the zero position, 
mark the dial, then repeat. 

Two pieces of wire screening arranged as 
shown above will serve nicely as holders for 
small parts while putting together a kit. 

November. 1960 

If your test leads tend to short out adjacent 
parts when working in a tight chassis, try slid- 
ing alligator clip insulators over the tips. 
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Learn 
Code 
the 
Easy 
Way 

w + 

The agony of learning code is abolished forever. 
Try this simple direct method and learn quickly. 
By N. A. Rosa, W1NOA 
Feature Editor 

WHY work hard to learn the code? Learning anything takes 
work, and from time to time, hard work. But why make it 

harder than it actually is? When it comes to code, almost every- 
one does. 

Follow our instructions, and with Lesson One you will be copy- 
ing SENTENCES within five to ten minutes after you first start 
practicing. Yes, first lesson, first day, first ten minutes. This is 
guaranteed, or your Feature Editor will eat a code- practice oscil- 
lator (transistorized) 

You have already heard, of course, about code letters being 
made up of "dits" and "dahs." Sure enough, the code -alphabet 
we print here (see box) is the dit -dah kind. In a moment we'll tell 
you why we didn't just give you the code from A to Z, instead of 
mixing it up that way. 

Now, in your eagerness to learn code, you may resolve to carry 
a "practice card" in your pocket. And to save space, you may de- 
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cide (like thousands before you) to 
translate those "dits" and "dahs" into 
dots and dashes. DON'T! Don't carry a 
practice card, and NEVER write dots 
and dashes. 

Learn the code by ear. You will be 
using it by ear, so practice with sound. 
If you have no code practice oscillator or 
key- and -buzzer, try whistling. If you 
are self- conscious about whistling, then 
think (and talk) of the letters as pat- 
terns of dit, didah, dididit, etc. as given 
in the box. 

Learn it directly by ear. Don't try to 
memorize anything, and always make 
the association with sound. We insist on 
this, and to illustrate why, we ask you to 
look at this letter A. 

Now, you don't bother to analyze a 
printed letter. Not any more, not since 
kindergarten. You don't think, "it has a 
line slanting up to the right, which joins 
a line slanting down to the right, with a 
horizontal line connecting them about 
two- thirds of the way down from the 
top...." You see A, and your mind reg- 
isters "A" without hesitation 

Listening to code, in Lesson One or on 
the air, you should hear "didah" and 
your mind should register "A" likewise 

without hesitation. IT WILL, if you 
don't bother to put any analyzing or 
translating steps in between. 

That is why the "dot" and the "dash" 
are hereby abolished forever. After this 
short paragraph they will be mentioned 
no more. If you try to learn code from 
an "alphabet" of dots and dashes, you 
introduce at least one step of transla- 
tion: from sounds to dots and dashes 
(which are visual) and from them to the 
letter. This slows you down and gets in 
your way. 

Why have we broken down the alpha- 
bet and arranged it in lessons that seem 
to be made up of randomly- chosen let- 
ters? The letters in our lessons are ar- 
ranged according to frequency of use in 
the English language. You will notice 
that the most commonly used letter, E, 
is simply one short sound, or "dit." The 
next most commonly used letter, T, is 
one long sound, "dah." For A, dit and 
dah are combined, NOT to form "a dit 
and a dah," or even "dit- dah," but didah. 
The group ETAOINS rings the changes 
on simple combinations. 

Using this group alone, you can make 
up a staggering number of words of all 
types, using [Continued on page 108] 

Letters in code lessons are grouped by frequency of use. Most common letters are simplest. 

THE INTERNATIONAL CODE 

LESSON ONE: E T A O I N S 

E dit didit 
T DAH N DAHdit 
A diDAH S dididit 
O DAHDAHDAH 

LESSON TWO: HRDLU C 

H didididit L diDAHdidit 
R diDAFldit U didiDAH 
D DAHdidit C DAHdiDAHdit 

LESSON SIX: 
PERIOD 
COMMA 
QUESTION 
ERROR 
VIRGULE (/) 
BREAK 
HYPHEN 

LESSON SEVEN: 

PUNCTUATION 
diDAHdiDAHdiDAH (AAA) 
DAHDAHdidiDAHDAH (MIM) 
didiDAHDAHdidit (IMI) 
didididididididit (8 dits) 
DAHdidiDAHdit (bÑ) 
DAHdididiDAH (BT) 
DAHdidididiDAH (THT) 

1 2 3 4 5 

LESSON THREE: M F W Y P 

M DAHDAH Y 
F didiDAHdit P 
W diDAHDAH 

DAHdiDAHDAH 
diDAHDAHdit 

1 

2 

3 

4 

5 

diDAHDAHDAHDAH 
didiDAHDAHDAH 
dididiDAHDAH 
didididiDAH 
dididididit 

LESSON FOUR: VBG K 

V dididiDAH G DAHDAHdit LESSON EIGHT: 6 7 8 9 if 
B DAHdididit K DAHdiDAH 6 DAHdidididit 

7 DAHDAHdididit 
LESSON FIVE: Q J X Z 8 DAHDAHDAHdidit 
Q DAHDAHdiDAH X DAHdidiDAH 9 DAHDAHDAHDAHdit 
J diDAHDAHDAH Z DAHDAHdidit 0 DAHDAHDAHDAHDAH 
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ape Tricks 
By Art Zuckerman 

Simple tricks to get 
more out of your home tape recorder. 

TAPE recording is fun, but it can be a lot more fun if you adopt 
a few simple tricks of the trade. The four ideas in this article 

will make your everyday use of your recorder more convenient, 
and will help you to create special effects. 

There isn't much to these tricks. You may own one of the 
foreign -made recorders equipped with electrical contacts for au- 
tomatic tape stopping, such as the Uher, or for automatic rewind - 
replay systems as found on the Wollensak 1600 series and again 
the Uher. At this writing, American -made tapes have no con- 
ducting- material inserts to close the electrical circuit between a 
pair of contacts. Recently the W. H. Brady Company of Milwau- 
kee, has put out self- adhesive, pressure- sensitive "Quik -Cue" 
contact tabs that should be at your distributor's soon. But in the 
meantime or in a pinch [Continued on page 112] 

bit 

Foil leader for electrical tape -stopping (on machines having 
this feature) can be made from household aluminum foil. 
Cut out a strip of foil in tape splicing block, the length 
of the block (left). Back it with splicing tape (right) and 
splice to recording tape. Add a length of blank leader. 
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For dubbing sound -on- sound. you must isolate tape from 
erase head. One way is to cut a half -inch strip of photo- 
graphic film, double it to ' /a" width, bend into a hook. Re- 
move head cover, place film hook around erase head, and job 
is done. Another method is switch to disable erase circuit. 

A small piece of splic- 
ing tape stuck to the shiny, 

non -magnetic side of a re- 
cording tape and lined up with edge 

of head is cue mark for zero setting. 

Two phone jacks wired 
in parallel across phone 

plug permit recordist and as- 
sistant to monitor material. Use one 

jack or the plug as "terminal strip." 
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Citation II 
an El kit report 

-- t 

()a 

Completed amplifier (above) has 
gold front panel. Hardware is pack- 
aged in transparent bags on identi- 
fying cards, as at left. Wire stripper 
is supplied. 

To impart a professional look to the 
amplifier, terminal boards are used 
for much of the circuit. Also, the 
subassembly interconnections are 
harnessed. 
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Top right, bottom view of 
chassis with tube sockets 
and AC balance controls. 
The meter is on the rear 
panel. Tube filaments are 
wired together in this early 
stage. 

The completed bottom view 
is at right. Note the three 
subassemblies in place. The 
parts are mounted on the 
terminal boards and wired 
before the latter are added 
to the chassis. 

No electronic kit was ever issued with as much fanfare as Har- 
man Kardon's Citation II power amplifier. No hi -fi kit ever 

excited the knowledgeable hi -fi fan as much as this one. EI men- 
tioned it in an editorial when it was first announced. We said 
then that we would watch its sales with interest. We were inter- 
ested to know who and how many would buy a stereo power am- 
plifier in parts for $159.95 and then embark on all the work it 
would take to put it together. Well, evidently enough people have 
bought this kit to encourage Harman Kardon to release a com- 
plete line of Citations, including an FM tuner, speaker system, 
two preamplifiers and a less powerful basic amplifier. 

The equipment is elegant, no unnecessary frills but all the clean 
power you could want (60 watts per channel at less than 1 per- 
cent harmonic and IM distortion from 18 to 40,000 cycles the 
ads claim and independent testing labs have verified). In putting 
the kit together we had the feeling that there was always someone 
there before us, anticipating our every question and possible error. 
All the parts needed for each major step are enclosed in a plastic 
bag together (except for the resistors and capacitors) -how sen- 
sible and why hasn't this been done before? If you slit the front 
of each plastic bag with a razor you can keep all the bags on the 
cardboard panels to which they are stapled for easy identification. 

There is a lot of wiring to do, but that is why the kit costs $70 
less than the factory wired version. Since there are a considerable 
number of joints to solder, the assembler should be certain that 
he knows how to solder correctly -this isn't as elementary as it 
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Part of a large wiring guide furnished with the kit. Note how wiring stands out against parts. 

sounds. "Of course I know how to 
solder," you say, but it is a fact, that 
the single most often found kit defect is 
the cold solder joint. Read the how -to- 
solder instructions in the kit assembly 
book before you start. 

After all the wiring is completed, (a 
good portion of it consists of a harness 
which the builder lays out on a special 
pattern furnished with the kit) and all 
subassemblies are in place, the final step 
is adjusting the AC balance. The sig- 
nal needed is available from the ampli- 
fier itself and, as you might suspect, the 
Citation's own meter is used as the indi- 
cator. 

The kit goes together easily, no 
special ingenuity or particular aptitude, 
mechanical or electronic, is needed to 
complete the job - just patience. The 
fact that this kit is now being used as 
a standard in many laboratories speaks 
well for the way it behaves electroni- 
cally. This is no accident, heavy duty 
parts are used throughout and the 

transformers themselves, so important 
for superior frequency response, have 
been specially designed for this unit. 

It is difficult to remember, when the 
kit is all finished, that it is only a basic 
amplifier and that you need a preamp 
to get the signal through from the 
source to the speaker. 

We posed the question earlier -who 
would buy the Citation? Well, we've 
discovered that people who ordinarily 
would never spend so much for an amp- 
lifier are buying it and plan to buy other 
units in the line too. They are con- 
vinced that with this hi -fi equipment 
they have reached the top, their rigs 
cannot be surpassed or become obso- 
lete. They are prepared for any inno- 
vation in hi -fi. Whether this is so, no 
one will dispute that this is one of the 
finest engineered and executed designs 
available. It's almost like having a 
Rolls Royce in your hi -fi cabinet. For 
those who have it (money, that is) EI 
rates the Citation II a Good Buy. 
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THE SPEAKER STORY 
SOUND 
An instrument, let's say a trumpet, vi- 
brates air particles, setting up a wave 
motion in the air. The ear drum vibrates 
"in time" with these sound pressure 
waves. A "message" is then sent through 
the auditory nerve into the brain which 
translates these impulses into a recog- 
nizable sound pattern. 

Why Do "Sounds" Sound Different? 
The rate at which an object vibrates determines the rate FREQUENCIES 

at which the air is caused to vibrate. For instance, a violin 1359 

string vibrating 440 times per second is said to have a fre- 
quency of 440 cps (cycles per second) . Each musical' 
sound has its own frequency -from the 40 cycles of a 
bass viol to the 18,000 cycle component in the sound of a 
snare drum. Now, why do tones of a similar frequency 
sound different? For instance, a 1000 cycle note on the 

clarinet sounds different from a 1000 cycle note on the 
piano. That's because even a single tone is comprised of 
more than a single frequency. Harmonics of varying vi- 
brations "color" and "shade" the basic tone giving it 
character and an individuality of its own. The number 

4Th HARMONIC 
and general characteristics of these harmonics make the 
difference in the final sound. 

LOUDSPEAKERS 
A cone of special paper (diaphragm) vibrates at vari- 
ous frequencies to produce all kinds of sounds -music, 
voices, etc. Cone shape, construction and material vary 
with the individual design of the speaker. The voice 
coil is the only part of the speaker that carries the 

The HIGH notes are produced 
close to the apex of the diaphragm. 

The LOW notes are produced by 
the action of the entire diaphragm. 

electrical current from the amplifier. It consists of a number of 
turns of wire (copper or aluminum) wound around a cylinder 
usually made of thin strong paper, durai, glass, or other material 
that can be relied upon to keep its shape. The magnet assembly 
is the heart of the speaker. Most "PM" (permanent magnet) 
speakers derive magnetic energy from Alnico 5, a special alloy 
composed of aluminum, nickel and cobalt. In each of the three 
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magnet designs in common use, quantities of soft 
iron (Armco) structures are used to complete the 
circuit path for the magnetic energy of the Alnico 
to follow. The magnetic energy in the air gap 
(where the voice coil will be) is called the gap 
flux. The more magnetic material and the better 
the magnet design, the greater the flux gap 
density. All the action originates in the air gap; 
the voice coil travels back and forth within the 
air gap's magnetic field, in relation to the cur- 
rent fed into it from the amplifier. The interac- 
tion between the magnetic fields of the air gap 

DIAPHRAGM (LINE) 
"SPIDER° KEEPS VOICE COIL 

CENTERED IN AIR OAP 

"LIKE" FIELDS REPEL 
(VOICE COIL IS PUSHED OUT) 

GAP FLUX 

and of the voice coil creates a magnetic attraction and repulsion 
(a push and pull) . This results in movement of the voice coil/ 
diaphragm assembly to produce sound. The flexible spider is 
used to help keep the voice coil assembly centered within the 
air gap as it moves axially. The suspension centers the dia- 
phragm and is a flexible area around the outer rim of the 
diaphragm which behaves like a spring. It is often treated with 
a special compound to aid its operation. Or it may be cloth or 
foam rubber. The quality of a speaker depends upon the inter- 
action of all the elements of which it is built. Proper design of 
the magnet assembly, centering elements, cone shape, weight 
and material, all have their role to play in the production of 
high fidelity sound. 

November, 1960 
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Transient Response 
This refers to a speaker's ability to faithfully reproduce a high 
impact signal of short duration (the crash of cymbals or other 
percussion instruments) . A well -damped speaker will faithfully 
follow the impulses of the signal current, starting and stopping 
simultaneously with the electrical signal. If the speaker dia- 
phragm continues to vibrate after the signal has stopped, hang- 
over and distortion result. The design of the speaker and the en- 
closure used with it are the important factors in achieving proper 
damping and distortion -free transients. Use of burlap over the 
port of the Stereo Satellite System (p. 72), for example, achieves 
optimum damping for the particular speaker employed. 
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Resonance 
A speaker cone, like a tuning fork, has its own point at which 
it prefers to vibrate (due to its mass and compliance) which is 
called the cone resonance. The resonance point is established 
during design of the speaker on the basis of such things as power 
handling capacity, frequency response characteristics, type of 
enclosure most likely to be used, etc. 

Voice Coil Impedance 
This is simply opposition to input electrical 
current and its measure indicates a speaker's 
operating current characteristics. The ampli- 
fier should be so matched to the speaker so 
that sufficient driving power is available. There 
is no necessary relation between the imped- 
ance and quality of a speaker. 

Phasing 
When more than one speaker is used in 
a system, they are connected so that 
sound from one works to aid the sound 
coming from the others. When the elec- 
trical connections to the speakers are 
arranged so that diaphragms push and 
pull at the air simultaneously, that is 
known as "in- phase" connection. The 
dispersion and frequency response char- 
acteristics (particularly in the bass) of 
a multi- speaker system are affected by 
the phasing. 

Intermodulation Distortion 
A single cone is often called upon to reproduce 
a tremendous range of frequencies. When the 
diaphragm tries to reproduce a low note and a 
high note at the same time, the mechanical in- 
teraction of the two frequencies sometimes 
produces this type of distortion. 

There are 

70 

OUT OF PHASE 

ENCLOSURES 
At the same time that the speaker diaphragm moves forward, 
pushing a pulse of sound into the air in front of it, the rear of the 
diaphragm creates a momentary vacuum in the back, thereby 
drawing in the air that the front of the diaphragm is trying to 
push out. This cancels, or "short circuits" the sound waves, re- 
sulting in a loss of low frequencies. The speaker housing is de- 
signed to prevent this. 

Many Ways to House a Speaker 

The flat open baffle is the simplest type of baffle and consists 
of a board onto which the speaker is mounted. 

Electronics Illustrated 
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The open back cabinet increases the distance rear waves 
must travel before reaching the front. This is generally 
used in the ordinary radio set. 

A completely enclosed cabinet or infinite baffle 
seals off all the rear waves. Unless a special 
speaker is used, the baffle must be fairly large. 

The bass reflex enclosure is described elsewhere in 
this special 16 -page section. 

Horn -Type Enclosures 
The horn -type baffle is one of the oldest 
devices for directing sound. When you 
cup your hands in front of your mouth, 
you are "front horn- loading" your 
mouth, because the sound is generated 
behind the horn. There are three types 
of horns; the straight horn, the folded 
horn and the rear -loaded horn. 

Naturally it would be impractical to fit 
a horn several feet long into a living 
room, so horns can be bent, or "Folded" 
to meet the space requirements. 

A slowly expanding horn with a large 
mouth opening produces better low fre- 
quency responses. This, of course, re- 
sults in a rather long horn. The longer 
the horn, the better the low frequency 
response. 

There are also folded horns that are 
rear -loaded, operating with the sound 
emitted from the rear of the speaker. 

Cartoons and text 
Courtesy University Loudspeakers, Inc. 
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Front - Loaded Satellite 
Stereo Speaker System 

SPACE and satellites are the big news. 
And satellites can solve your space 

problem -your stereo space problem - 
that is. If you have no room for that ad- 
ditional large speaker system, a Stereo 
Satellite setup is the answer to an audio- 
phile's prayers. Using the El design, you 
can put together a complete stereo 
speaker system for less than $60, rival- 
ing those costing several times more. 

The theory of Satellite Stereo is sim- 
ple. It has been found that audio direc- 
tionality obtains only at the upper 
frequencies; below 350 cycles it is al- 
most impossible to localize a sound 
source. Therefore, if the above 350 cycle 
frequencies of each stereo channel are 
fed to properly spaced speakers, stereo 
results. Since speakers handling 350 
cycles and up require very little in the 
way of a baffle, any small cabinet will 
provide an adequate acoustic housing 

To simplify construction, butt joints are used for the Satellites. 
throughout. Nails and glue achieve rigidity. The bass speaker is more of a prob- 

lem. It must be able to accept the fre- 
quencies below 350 cycles from both channels and push a com- 
posite bass signal out into the air. There are various techniques 
for achieving mixed bass. It can be done with a matrixing cross- 
over setup, or by housing two woofers (one for each channel) in 
a single box, or 
by using a special Strip of burlap about to be installed over the 

woofer with two 
voice coils. 

We chose the lat- 
ter course: 1, be- 
cause it is the least 
expensive, and 2, 
there were some 
new ideas for en- 
closure designs we 
wanted to try out. 

The Woofer 
The dual voice coil 

woofer selected for 
the mixed bass unit, 
the Lafayette SK- 
133, has a free air 

1" tuning holes drilled in the front panel. 
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resonance of about 36 cycles -which is 
quite good for a 12" speaker. As we shall = see, it is possible to house a low reso- 
nance speaker in a fairly small cabinet \y and still retain substantial bass. 

The cabinet size was chosen more or 
less arbitrarily and has an internal vol- 
ume of about 2 cubic feet. Weldwood 
3/4" fir plywood was used throughout to 
insure a rigid resonant -free construc- 
tion. Liberal use of wood glue and 6d 
(penny) finishing nails every 3" make 
the butt joints tight and secure. Wood 
screws may be used instead of nails, but 
it is doubtful that any improvement in 
rigidity would be realized. All joints 
must be air tight; force plastic wood into 
any joint or crack that looks like it 
might be a source of air leakage. 

After the six 1" holes are drilled in the 
front panel area shown (the exact place- 
ment is not critical) , the speaker is 
mounted using four 14" #10 nuts and 
flat head bolts. Four color -coded leads 
about 2' long should be brought from 
the speaker's terminal posts, passed 
through a small hole drilled in the rear 

panel of the cabinet and connected to a terminal strip. 
Large hardware stores stock 1 -inch thick, 2 -foot wide rolls of 

Fiberglas which they sell by the yard. About 6 feet (12 square 
feet) is needed for proper cabinet damping. 

Wear rubber gloves to protect your hands and tear up the 
which should be packed loosely into 

Fig. 1. Basic dimensions and assembly of cab- 
inet. Front loading panel is 141/4" by 161/2". 

Fiberglas into 3" or 4" pieces 
the cabinet until full. 

Drill guide holes in 
the speaker panel so 
it may be mounted 
with 11" #8 flat 
head wood screws. To 
insure a tight fit, in- 
stall a screw about 
every 4 inches on all 
four edges. Masking 
or adhesive tape is 
applied at the seam 
to achieve a further 
seal of the cabinet 
against possible air 
leakage. Then staple 
a strip of burlap over 
the holes to complete 
the woofer. 

Positioning of the 
completed woofer 
unit is not at all criti- 
cal. You can stand it 
on end or even lay it 

Completed "utility" woofer. Loading panel 
is mounted on 1/4" spacers. Spacing is critical. 
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Author's dual 350 -cycle crossover. Assembly 
may be mounted inside the woofer cabinet. 

on its back or side behind a sofa. When 
the system is playing no sound seems to 
be coming from the area of the woofer. 
However, if you get within a couple of 
feet of the woofer, the bass will over- 
ride the treble and a "muddy" effect is 
heard. This is not a flaw in the speaker, 
it's just that all the transients have been 
shunted over to the satellites, leaving 
nothing for the woofer to reproduce but 
deep bass fundamentals. 

It is extremely important that the 
woofer connections be phased correctly. 
If out of phase, the bass response will 
practically disappear. A stereo test rec- 
ord such as the Westminster Record- 
ings Company's WSS -2 is highly recom- 
mended for checking the phasing and 
balancing of the system. 

The Satellites 
As was mentioned earlier, housing the 

Satellite speakers is no great problem. 
The speakers used should have a smooth response from about 200 
cycles up to work well with a 350 cycle crossover. Since most 
tweeters are designed for operation with a 1000 cycle or higher 
crossover, they cannot be used alone as Satellite reproducers. 
However, any standard 8" speaker that has a good treble response 
will serve nicely in the Satellite. If desired, you can add a tweeter 
to the 8 incher using the circuit 
of Fig. 2. 

Phasing of the Satellites is not TO 

critical, except if you use a mid- XOVER 

range plus tweeter setup as 
above. If the connections to the 
tweeter are not phased correctly 
with regard to the mid -range 
unit, some cancellation will occur 
at the crossover frequency. To 
check this, simply reverse the 
leads to the tweeter and see if any 
improvement results. 

As far as the placement of the Satellites is concerned, that can 
be done "to taste." Since it is easy to shift their relative positions, 

you can afford to experiment for the best stereo 
'- 4 "H effect in your particular listening room. 
rigamzzas There are several precautions to be observed 

in the construction and installation of the Satel- 

4 ME 

Fig. 2. Simple circuit used with 
a two -way Satellite speaker. 

12" 

- lite units. Do not use a small totally- enclosed (or 
even a deep open -back) cabinet. If resonances are 
set up in the satellite units, a lot of the quality 
will be lost. Since the length of a 350 cycle wave 
is about 3 feet, 2 inches, the front to back distance 
of the Satellite cabinet should be at least 20 
inches. (Cancellation starts where baffle dimen- 

Fig. 3. Small baffle is adequate for Satellite speaker. 
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Fig. 4. Moderately clean sine wave as 
picked up by a mike and shown on scope. 

sions equal 1 wavelength.) An 
open back baffle with at least a 12" 
square frontal area and 4" sides 
will serve nicely here. (Fig. 3) 
You can build your own, or buy 
one ready made. There's no objec- 
tion. to the use of 1/4" plywood in 

its construction. Don't place the open back too close to a wall or a 
sort of "hollowness" may result. 

Since the crossover point is quite low, be careful that you don't 
exceed the power rating of the mid -range tweeters in the Satel- 
lite. The speakers used must have a power rating of at least 10 

watts or distortion 
and breakup will 
occur on loud musi- 
cal passages. 

The Crossover 
The crossover used 

for the system differs 
only slightly from 
standard crossover 
design. In effect, it 
comprises two cross- 
over networks with 
a large air -core in- 
ductance (3.7 milli - 
henrys) in series 
with each woofer and 
a 50 mf capacitor in 
series with each Sat- 
ellite speaker. 

Each inductor has 
470 turns of #18 enamelled or Formvar wire wound on a 1" thick 
wooden core over a 11/2" area. The crossover capacitor is made 
by connecting two 100 mf @25 -volt capacitors in series, plus to 
plus. (See Quadflex article for further crossover construction 
details.) 

If you want to save yourself some 

Fig. 5. 
change 

Cabinet with finishing panels. Note 
in dimensions of front -loading panel. 

24' 

work, crossover kit KT161 
designed for the woof- 
er is available from 
Lafayette Radio for 
$7.26. 

Depending upon 
the efficiency of the 

_ tweeters, L -pads may 
be necessary to drop 
their output to the 

may: 314. 
level of the woofer. 
Instructions for con- 
nection of the pads 
will also be found 
on the woofer data 
sheet. 

8.,CEN. 

11Vt 

Fig. 6. Top view of unit with finishing panels. 
Overhang is 3 /4" at sides; 1" at the front. 
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Satellite Woofer Impedance Curves 
The free air resonance of the 12" dual voice coil speaker 

is about 36 cycles (black curve). When installed in the 
sealed enclosure, the resonance goes up to 68 cycles (light 
grey curve). Drilling six 1" holes tunes the cabinet to ap- 
proximately 40 cycles (dark grey). The upper speaker 
peak is now about 58 cycles and the lower peak is some- 
what below the range of the audio generator used. The 
general shape of the curve, however, would indicate that 
the lower of the two peaks is of higher amplitude than the 
upper one. This is intentional because, in addition to 
damping the port, the installation of the burlap tends to 
effect a reduction in port size. The peak in the final curve 
(yellow) is of lower amplitude than in any of the pre- 
ceding curves and the smoothness of the bass response is 
readily apparent to the ear. The sine wave output of the 
woofer at 42 cycles (as picked up by a Dynaco B & O 
microphone connected directly to the vertical input of a 
high -gain oscilloscope) appears quite clean. (See page 75.) 
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The 
Hanging 
Horn 
speaker system 

AHI -FI loudspeaker that takes up no 
floor space can be a real boon in 

today's crowded apartments. If the 
complete system costs less that $30 in- 
cluding a Sonotone coaxial speaker, can 
be hung in any convenient corner, and 
has a construction time of less than an 
hour -why then you've got a genuine 
bargain! 

The operating principle of this 
speaker system is novel, but simple. 
When mounted in a corner, the panel, 
in conjunction with the two walls, forms 
a horn of triangular cross section 
coupled to the rear of the woofer. This 
horn improves the loading on the 
speaker cone (in our tests cone move- 
ment was barely visible, even on loud 
passages), and enables the speaker to 
push more air with less effort. In other 
words, you get cleaner bass -and more 
of it. 

Construction 
Since the hanging horn is put together 

from only two pieces of plywood, exten- 
sive construction information is not 
required. The author's model was con- 
structed of Weldwood lumber core 
walnut plywood. The only angle cuts to 
be made are on the two sides of the 
baffle. The top and bottom edges of the 
baffle and the three edges of the triangu- 
lar bottom piece are all standard 90° 
cuts. 

The speaker hole should be cut out 
carefully with a keyhole or jigsaw. To 
flush mount the grill cloth as shown, a 
3/4" split ring is cut from the edge of the 
speaker hole disc. A 15" square of grill 
cloth is placed over the speaker cutout 
from the rear of the panel and pressed 
into place with the split ring. The grill 
cloth should be stretched taut and a 
couple of nails can then be driven 
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BILL OF MATERIALS 
34 inch plywood cut to the dimensions shown. 

Finish as desired. 
41 inches of picture hanging wire. 
IS sq. inches of speaker grill cloth. 
2 -screw eyes. 
7 feet of Inner-Seal weather stripping. 

1 -12" Sonotone speaker (CA 12M 

Front panel should be cut with its two 
long sides beveled. Speaker opening is 
cut out with jigsaw or keyhole saw. All 
dimensions are shown below. Triangular 
bottom piece is attached with wood 
screws and requires weather stripping 
to insure a good seal to the walls. 

INNERSEAL 
WEATHER STRIPPING 

ALONG BOTH EDGES OF PANEL 

PICTURE WIRE 
41" LONG 

133., 4 

3 I 
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Weather stripping is stapled and glued on all 
baffle edges that will touch the corner walls. 

Cross section of baffle 
showing the various 
construction details. 

-3" 
PLYWOOD PANEL 

Split plywood ring is forced into speaker open- 
ing and holds grill cloth securely in place. 

GRILL CLOTH 

FRONT 

through the ring to hold it in place. The 
grill cloth edges can be stapled down. 

The Sonotone speaker is then 
mounted with four No. 10 wood screws 
and washers. Make sure that the 
speaker is mounted with the long axis of 
the tweeter vertical. 

The triangular bottom piece should 
be glued and screwed into place. It may 
be necessary to construct a small over- 
hang or weather strip extension on the 
rear edges to insure proper seal to the 
corner. 

The picture wire has to be the correct 
length and the screw eyes mounted at 
the points specified or the speaker may 
not hang properly. When everything is 
correct, the low center of gravity of the 
unit will tend to pull it into the proper 
corner position. 

Any type of lead -in wire may be used 
to connect the speaker to your amplifier. 
Either lamp cord or 300 -ohm TV flat line 
is fine. Follow Sonotone's instructions 
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SPLIT 
PLYWOOD 

RING 

on speaker connection and impedance. 
To insure proper response from the 

speaker, keep the top edge 'of the panel 
at least 6" away from the ceiling. You 
can adjust the bass response of the sys- 
tem somewhat by moving the panel 
closer or further away from the ceiling. 
The weather stripping stapled to the 
edges and bottom of the panel serve to 
seal the unit to the wall. Any type of 
stripping that will do the job may be 
used. If the walls are slightly irregular, 
it may be necessary to apply additional 
material to insure a good seal. Make 
sure that the picture hook or nail on 
which the speaker will hang is driven in 
directly at the corner or the unit will 
not hang correctly. 

Consult your lumber dealer for appro- 
priate finishes for the plywood used. If 
desired, the panel can be constructed 
of ordinary 3/4" fir plywood and painted 
or wallpapered to match its surround- 
ings. _ - 
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The 
Quadflex 

an experimental 
speaker system 

By Ernest Wayland 

Four inexpensive replacement 
type 5" speakers make up the 
bass unit of this system. The 
speakers are modified to im- 
prove their bass response as 
described in the text. The 
photo above shows slits being 
cut along the rim of the speak- 
er. The next step is to stiffen 
the speaker cone by adding 
toothpicks to the cone itself. 
Everything needed to modify 
the speakers is shown in photo. 

The complete speaker system is 
shown at the left. This unit 
may be inserted into a piece of 
furniture already in the room 
or it may be covered with grill 
cloth and Contact paper. The 
horn tweeter may be posi- 
tioned in opening at bottom. 
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Inexpensive speaker on the right has its rim 
loosened and its cone stiffened as on left to 
improve its frequency response for system. 

IF YOU'VE had a yen to fool around 
with speakers and see what can be 

done to improve them, here's your 
chance! Obtaining good sound from 5" 
replacement -type speakers selling for 
less than $1.50 is a real challenge and 
they have to be extensively modified. 
Matched speakers need not be used; 
units salvaged from AC -DC radios are 
fine. Since only 5" speakers were tried, 
plans cannot be provided for any other 
size speakers or cabinet. 

The tools needed to adapt the 5" 
speakers. to woofer service are a razor 
blade, glue, Vaseline, light machine oil, 
sixteen flat toothpicks, and a can of 
crystal clear Krylon spray. Follow the 
procedure in the order given as a step 
out of turn may ruin the speaker. 

First, considering the speaker as a 
clock face, make twelve cuts with a 
sharp razor blade (each on an hour po- 
sition) running from the innermost 
suspension corrugation (C) to the outer 
rim (D) . 

Now break each toothpick to a length 
which will extend from the edge of the 
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The sides of the speaker enclosure should 
be glued first and then nailed together to 
furnish a stiff, rattle -proof speaker box. 

voice coil (A) of the speaker to the point 
where the first ripple of the rim suspen- 
sion is encountered (C) . Cement four 
toothpicks into place with the glue as 
per the photograph. (The glue used 
should be of the type which does not 
contract on drying. A Borden's product, 
"Elmer's Glue -All," proved to be ideal.) 
Now form a 1/4" wide circle of glue along 
the inner edge (C) of the same rim 
ripple. The purpose of the glue is to 
prevent the edge slits from extending 
themselves and to act as a barrier to the 
spread of the oil, which is next applied. 

After the glue dries, a few drops of 
oil should be spread lightly on the rim 
suspension between the glue barrier at 
(C) and the outer edge of the speaker 
(D) . Immediately after the oil, .a mod- 
erately heavy coating of Vaseline should 
be applied over the same area, taking 
care that neither substance is allowed 
to leak by the glue barrier. The acrylic 
spray is now brought into action and 
two coats are applied to the front and 
rear of the speaker cone. It doesn't mat- 
ter if the frame of the speaker interferes 
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The front of the enclosure should be made 
from 1/4" plywood so that it will not split 
when the four speaker holes are cut into it. 

Tack Fiberglas insulation, old towels, etc., 
to the inside of the back and sides of the 
enclosure to damp undesirable sound waves. 

with a thorough rear spraying. Now 
with the aid of a pipe cleaner or swab, 
remove the excess Vaseline (and hence 
the Krylon on the rim) , leaving a thin 
layer, and the modification is complete. 
Each of the four speakers should be 
treated similarly. 

Building the Cabinet 
The construction of the cabinet is 

simplicity itself. Since butt joints are 
used throughout, no difficult mitering 
or other fancy woodworking is required. 
A 6' pine board of 10" width and 3/4" 
finished thickness will provide the top, 
bottom, and side pieces. The front and 
back sections of the cabinet are made 
of 1/2" or 3/4" plywood. Note that the 
cabinet dimensions are only accurate 
for 5" replacement type speakers modi- 
fied as suggested. Drill a h" hole in the 
back panel for the leads to the ampli- 
fier, and a series of ,-'-6" pilot holes for the 
2" No. 8 flathead panel mounting screws. 
Fiberglas ifisulation, rug backing, old 
towels or any other handy coarse ma- 
terial can be used for cabinet damping. 
Tack it loosely to the back panel and 
walls of the cabinet. If the bass sound 
when the speaker is tried out seems 
"wooden" or "hollow," add an extra 
layer or two. 

After the four modified 5" speakers 
are installed in the cabinet, they'll have 
to be connected in series, in phase. Sim- 

Screw the speakers to the inside of the Wind the coil for the crossover network 
front panel. When all are installed, they fairly tight. Make certain that you fill up 
are wired in series as explained in text. the coil form evenly with 400 turns of wire. 
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o 

ply connect the right hand terminal of 

each speaker to the left hand terminal of 

its neighbor, leaving the left hand termi- 
nal of the first speaker and right hand 
terminal of the last speaker open. Con- 
nect a 2' length of wire to each terminal 
and touch the end of each wire to one 
pole of a flashlight battery. Watch the 
speaker cones at the moment of contact, 
you'll notice that they all either move 
in or out. If one speaker does not move 
in the same direction as the others, re- 
verse the leads going to the terminals of 
that particular speaker. Then make the 
flashlight battery test again until all 
speaker cones move in the same direc- 
tion at the same time. 

Crossover 

A simple coil and capacitor combina- 
tion will serve to feed the high frequen- 
cies to the separate tweeter used in this 
speaker system. For another dollar you 
can add a "brilliance" control. Any 8 to 
16 ohm tweeter will work with the 
woofer described here provided it has 
been designed to operate with a 1000 cps 
crossover network. 

The capacitor is a dual 20 mf, 150 - 
volt electrolytic. Simply cut off its 
negative lead and use the remaining two 
positive leads as terminals. Its effec- 
tive capacity is now equal to one half of 
one section -or 10 mf. 

The coil is wound on a 11/2" length of 
1" wooden dowel. The end pieces can 
be made of Masonite, plywood or any 
nonmetallic flat material. Wind 400 
turns of No. 18 enameled copper wire 
on this form. It is not necessary that the 
wire be accurately layer -wound, pro- 
vided that the coil form is evenly filled. 

If a 2000 cps tweeter is to serve with 
the woofer, the coil and capacitor speci- 
fications must be changed. Use a 5 mf 
capacitor and a coil with 300 turns. 

The "brilliance" control, needed for 
balancing the higher frequencies, is a 
50- to 100 -ohm, 2 watt wirewound po- 
tentiometer. 

The bass power packed in this little 
job will amaze you. However, since the 
individual speakers used were rated at 
only 2 watts each, no more than a 10 
to 15 watt amplifier should be used in 
driving it. - 0- 
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Cross section of a typical replacement type 
speaker. The letters refer to parts modified. 

20 /20 MF 
ELECTROLYTIC 

CONDENSER 

TWEETER 

I6 OHM 
TAPS ON 

AMPLIFIER 

WOOFER 
50 OHM 
POTENTIOMETER 

COIL 

Wiring diagram showing how the tweeter and 
bass unit (woofer) are connected together 
through the homemade crossover network. 

SPEAKER ENCLOSURE PARTS 

TOP 9,4 

r-- 95/;' -.I 

SIDE 

;!Icti` 

_ 
I ,. 
i,i3"/ FRONT/ 

I-12"--I 
- BOTTOM 

-12'_- 
lil 

BACK 

I II 213/, 
I 

I 

1 

Dimensions of the various parts of the enclo- 
sure. Don't change these sizes since they have 
been carefully determined for 5" speakers. 
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9 ge- 96 Doan 
In answer to the many requests we have had for do- it- yourself speaker cabinet 

information, we have compiled a list of manufacturers publications on the subject. 
Many are available free, others may be obtained for a nominal charge. Write di- 
rectly to the manufacturer, mentioning Electronics Illustrated for prompt response. 

ALTEC- LANSING CORP., 161 Sixth 
Avenue, New York 13, N. Y. A pam- 
phlet discussing enclosure theory; in- 
cludes designs for several cabinets. 

AUDAX, INC., 38 -19 108th Street, Co- 
rona 68, New York. Booklet with plans 
for 6 enclosures, 25¢. 

THE R. T. BOZAK SALES CO., P. O. 
Box 1166, Darien, Connecticut. Detailed 
drawings for 5 different infinite baffles. 

ELECTRO- VOICE, INC., Buchanan, 
Michigan. Detailed instruction booklets 
for home construction of a number of 
the E -V enclosures. 75¢- $1.50. 

GENERAL ELECTRIC COMPANY, 
Audio Products Section, 2200 North 
22nd Street, Decatur, Illinois. Several 
plans for corner, bookshelf and standard 
"distributed port" enclosures. 

GOODMANS (Rockbar Corp.), 650 
Halstead Avenue, Mamaroneck, N. Y. 
Detailed booklet of recommended en- 
closures. 

HARTLEY PRODUCTS CO., 521 East 
162nd Street, New York 51, N. Y. Pro- 
vides information on "Soundsorber" 
" boffles" for use with their own and 
other speakers. 

JANSZEN (Neshaminy Electronic 
Corp.) Easton Road, Neshaminy, Pa. 
Cabinet construction data for speaker 
models 350 and 250. 

JENSEN MANUFACTURING CO., 
6601 South Laramie Avenue, Chicago 
38, Ill. Complete guide to design and 

theory of numerous enclosures. Manual 
A -1060. 500. 

JAMES B. LANSING SOUND, INC., 
3249 Casitas Avenue, Los Angeles 39, 
Calif. Plans free, blueprints from $3- 
$7.50. 

QUAM -NICHOLS COMPANY, Mar- 
quette Road & Prairie Avenue, Chicago 
37, Ill. Catalog No. 69 -9A provides en- 
closure plans for their speaker line. 

SONOTONE CORPORATION, Elms- 
ford, N. Y. Instruction sheets enclosed 
with each speaker. Also see page 77 of 
this issue. 

STENTORIAN (Barker Sales Co.) 339 
S. Broad Avenue, Ridgefield, N. J. Cabi- 
net data leaflet to be available shortly. 

STEPHENS TRUSONIC, INC., 8538 
Warner Drive, Culver City, Calif. In- 
struction sheets and plans free. Blue- 
prints are available @ $1.00 a set. 

UNITED AUDIO PRODUCTS 
(WIGO) 12 West 18th Street, New 
York 11, N. Y. Bass reflex enclosure de- 
signs. 

UNIVERSITY LOUDSPEAKERS, 
INC. 80 S. Kensico Avenue, White 
Plains, N. Y. Detailed discussion of wide 
range of speakers. Some drawings avail- 
able. 

WHARFEDALE (BRITISH INDUS- 
TRIES CORP.) , 80 Shore Road, Port 
Washington, N. Y. Numerous enclosure 
plans can be found in G. A. Briggs' book 
Loudspeakers.' $4.50. 
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FM Drift 
After my FM radio is turned on for a 

while, the signal begins to fade away. 
Then when I retune it, it remains at good 
level for several minutes, then fades 
again. After this is repeated several 
times, the radio stabilizes. Why does 
this happen? What is the remedy? 

Henry Dziardziel 
Lima, Ohio 

This is a rather common effect and is 
almost always due to temperature drift 
of the local superheterodyne oscillator. 
In most FM tuners, a pentagrid con- 
verter is used as a mixer -oscillator to 
beat with the incoming radio -frequency 
signal so that an intermediate frequency 
(IF) is produced. If the oscillator sec- 
tion of this tube does not maintain 
constant frequency, the IF frequency 
slowly changes and the strength of the 
signal decreases. In most cases, slow 
frequency drift is due to the tempera- 
ture changes that follow the warm -up 
period of the receiver. 

Replacing the converter tube with a 
new one may help. The drift may be due 
to poor tuner design; well -built tuners 
use temperature compensating capaci- 
tors and /or Automatic Frequency Con- 
trol (AFC) circuits. 

Loudspeaker Books 
Can you suggest some books which 

will give me the facts on loudspeakers 
and loudspeaker enclosures? 

George Wright 
New York, N. Y. 

We can heartily recommend the fol- 
lowing four books as presenting a down - 
to- earth, understandable approach to 
the subject; Sound Reproduction. Third 
Edition, by G. A. Briggs, published by 
Wharfedale Speakers, British Indus- 
tries Corp., Port Washington, N. Y. 368 
pages, $3.50. Handbook of Sound Repro- 
duction, by Edgar M. Villchur. Pub- 
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Hi -fi questions are all answered 

by mail. If of general interest 

they will appear in this column. 

lished by Radio Magazines, Inc., Mine- 
ola, N. Y., 218 pages, $6.50. Loud- 
speakers. Fifth Edition, by G. A Briggs, 
published by Wharfedale Speakers, 
British Industries Corp, Port Washing- 
ton, N. Y., 336 pages, $4.50. Hi -Fi Loud- 
speakers and Enclosures, by Abraham 
B. Cohen. Published by John F. Rider, 
New York, N. Y., 368 pages, $4.51. These 
publications are available at most large 
electronic supply houses, libraries, or 
technical book stores. You may also 
write to the publishers. 

Faulty Output Tubes 
Recently the elements in one of the 

output tubes (EL 34's) in my 60 watt am- 
plifier started glowing bright red. I had 
the tubes checked and they appeared to 
be all right. What do you think is the 
trouble? 

John Robertson 
Tacoma, Washington 

Although your tubes checked out 
okay with a tube checker, one or both 
may still be at fault. First check your 
bias setting and balance control (if pres- 
ent) . Then interchange the tubes and 
see if the same tube glows in the other 
socket. If this is the case, it would indi- 
cate that the tube is at fault and should 
be replaced -it is preferable to replace 
both tubes with a matched pair. How- 
ever, if the "good" tube glows in the bad 
tube's socket, a component connected to 
the tube socket causing the trouble, may 
be faulty. My guess is a leaky coupling 
capacitor. This can be checked simply 
by clipping the capacitor out of the cir- 
cuit and replacing it with a new one of 
the same value. 

If you have an amplifier with a sep- 
arate balance control and the tubes bal- 
ance only with the control all the way 
over to one side or the other, a leaky 
coupling capacitor may be the trouble- 
maker here also. -4- 
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Nassau CB Club members get pointers on 
assembly of a transceiver kit. Club has 
lab facilities available to all members. 

The club's membership card. With over 
100 members, club is fully organized, 
aims at getting permanent headquarters. 

A Crtizens-Eta. 
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Board of Directors, left to right: 
Ed Weingart, Sr., 2W4119, Ed 
Weingart, Jr., 2W5009, Don Lehr, 
2W3911, Stan Gorecki, 2W2582, 
Paul Price, 2W3768. Members 
represent a gamut of occupations. 
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Best use of equipment, order out of chaos result 

when Citizens Banders form local organization. 

By Dohn Lehr, 2W3911 

THE lone Citizens Band licensee often has a hard row to hoe in 
making the most effective use of his license and equipment. 

He has technical problems, and he has to keep up with new FCC 
regulations and apparent changes in policy. (Often there was no 
change -the thing he is doing wrong was always wrong! Some- 
where he missed the point of Citizens Band operation.) Since so 
many Citizens Banders are not technically inclined, they are apt 
to be at a loss when it comes to installing equipment, or dealing 
with malfunctions. 

The answer to this is, of course, a local Citizens Band club. 
Once a group of local Citizens Banders get to know each other, 
they can work together to get the most out of Citizens Band's pos- 
sibilities. Newcomers to CB, coming into contact with experi- 
enced people, learn quickly what it is all about, what they may 
and may not do (Citizens Band is definitely NOT a "no-license- 
exam" amateur band!) , how to install, use, and understand their 
equipment, and how to get maximum use for their investment. 

The Nassau CB Club (Nassau County, N. Y.) has been in exist- 
ence little over a year, but it has well over a hundred active mem- 
bers, with a good number of prospective members attending each 
meeting. It even has a Ladies' Auxiliary which holds its own 
monthly meetings. It has a legal adviser (a member who is an 
attorney) . Within months after its formation, the Nassau CB 
Club was testing prototype units for equipment manufacturers, 
and manufacturers were also paying attention to complaints 
about equipment relayed through the Club. 

The Club also boasts licensed [Continued on page 113] 

The author, a professional news photographer, Mrs. Lehr at conveniently placed home station. 
gets assignments quickly on mobile CB set. Standby receiver, right, has many good uses. 
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Are You ; II , 

. Destro Y g n 11 o -;. ,,, 
Trans- stors . Ili 

By Robert Tomer 
CBS Electronics 

Part 1 NIVHEN transistors were first announced, one of their outstand- 
ing characteristics was said to be their untisually long life. 

They were hailed as the successor to the vacuum tube and the end 
of all that was unreliable in electronics. Yet, twelve years after 
their invention, there are still quite a few vacuum tubes in service 
and new ones are appearing almost every day. The question 
naturally arises -"How come ?" 

To begin with, it is essential to realize that while the transistor 
may be much more rugged in many respects than the vacuum 
tube, it has its own set of weaknesses and these must be respected. 
Transistors are mechanically much tougher than vacuum tubes. 
You can drop them on a concrete floor and do them no damage 
whatsoever. And since they have no heater to burn out; repeated 
cycling "on" and "off" has little or no effect on their life span. 

Transistors Have Weaknesses 
But, as we said before, transistors have their own special weak- 

nesses. These are primarily sensitivity to heat and voltage. 
Transistors all have maximum voltage ratings in addition to 

maximum current and wattage ratings. 
Of these, the voltage rating is the most 
critical because it must never be ex- 
ceeded even for an instant. Failure to 
observe this rule will cause transistors 
to short circuit and become permanently 
damaged. They are much like electro- 
lytic capacitors in this respect. They 
have great strength and endurance up 
to their voltage rating. However, exceed 
the maximum rating by even a small 
amount and a puncturing of the dielec- 
tric will occur, ruining the device. 

Transistors have no physical space be- 
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tween their elements, as have vacuum tubes. The two metal alloys, 
of which the sandwich is made, are in contact with one another. 
Only a molecular layer separates the two conducting electrodes. 
This insulator or dielectric has a critical breakdown voltage. As 
soon as that is exceeded, the metals become one solid conducting 
element -a short circuit. 

Exceeding the current ratings will also destroy a transistor, but 
usually not as quickly, unless the excess current is several times 
the rating. This is because it is not the current itself which dam- 
ages the transistor, it is the product of this current and the inter- 
nal resistance of the transistor which produces heat. It takes time 
to raise the temperature of the transistor element to the point 

where damage is sustained. It may take 
seconds, or it may take minutes, de- 
pending upon the degree of overload. 

The heat which results from the nor- 
mal collector current must be conducted 
away and radiated into the surrounding 
air, if the transistor is to operate re- 
liably. When the collector current de- 
velops heat at a rate faster than it can 
be conducted away, the collector tem- 
perature will rise. This rise in tempera- 
ture affects the collector resistance and 
its leakage current. As the collector 
becomes hotter, its resistance to the flow 
of current in the reverse direction de- 
creases. This leakage current goes to 
the base element where it adds to the 
base current and acts much the same as 

reducing the bias of a vacuum tube -the collector dissipation 
increases still further. This becomes additive and will cause 
runaway and eventual destruction of the transistor. 

Damage May Be Accidental 

Now that we know the sort of thing that transistors can't take, 
let's see how some of these conditions might develop in improp- 
erly functioning equipment, or in experimentation. 

It is a good idea never to remove transistors from the circuit 
while it is functioning or while power is turned on. The reason 
behind this rule is quite simple. Since the order in which the 
elements become disconnected when removed from a socket is 

largely chance, a momentary voltage may appear across the two 
remaining leads as a result of having interrupted one of the ele- 
ments. This voltage may be enough to destroy the transistor in- 
stantly. Of course the damage won't occur every time, but it's 
sensible not to take chances. 

Another good rule to practice is never to make resistance 
measurements within the set while the transistors are still in 
their sockets. Ohmmeters contain batteries or power supplies, 
and the voltage provided by these sources may exceed the ratings 
of the transistors and destroy them in their sockets. If that 
doesn't happen, the chances are you will get confusing readings 
because the battery will probably cause the transistors to be- 
come activated. If possible, remove all transistors before making 
circuit resistance measurements. 
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Don't Operate Without Load 
A precaution that applies especially 

to hybrid auto radios is never to operate 
the set with its loudspeaker load dis- 
connected. When a set is removed from 
the car, the loudspeaker quite often re- 
mains in the car. With the set on the 
bench, connect a similar loudspeaker to 
the output terminals, or use a resistor. 
If the set is operated without a load, 
very high AC voltage may develop 
across the output transformer and these 

voltages may be sufficient to cause a short circuit to develop 
between the collector and base of the transistor. 

Speaking of hybrid auto radios, never operate the power tran- 
sistor unless it is firmly bolted to its heat "sink." The heat sink is 
usually made of aluminum and is generally on the outside of the 
main chassis. This is really a radiator. It serves the same pur- 
pose as cooling fins on an air -cooled motor, or as the radiator 
in a liquid cooled engine. Just as we would never operate either 
of these engines without their radiator, so we must never operate 
a power transistor without its heat sink. Overheating and per- 
manent damage will result if this rule is not observed. 

Be Careful When Soldering 
If it becomes necessary to remove transistors which are sol- 

dered into the circuit, use extreme caution not to overheat leads. 
Grip the lead with a pair of pliers 
where it enters the transistor's case and 
then use as little heat as possible. Work 
quickly and carefully when soldering or 
unsoldering. The reason obviously is 
to prevent the heat from traveling up 
the wire to the transistor element 
where it could do permanent damage. 
The same warning applies to diodes. 

Servicing Techniques 
Most standard servicing techniques f work just as well with transistor equip- 

ment as they have always done with 
vacuum tube equipment. There is one 
trick we have to teach ourselves not to 

do, however. That is the one where we poke around in the wiring 
with a small screwdriver and short grids and plates to ground 
to note the sound in the speaker. If you short the collector of 
a transistor to ground, you run the risk of placing the entire 
collector voltage across the input diode and this may destroy the 
transistor at once. You will also find that you cannot use your 
finger, even though it is not "grounded," to produce hum in the 
audio system as occurs when you touch the grid of an audio 
tube. This is because the equivalent circuits in transistor equip- 
ment have too low an impedance to readily pick up noise. You 
will have to rely upon either a low impedance source of AC such 
as a filament transformer, or more appropriately, an audio gen- 
erator. [Continued next month] 
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Air -Wound Coil Mounting 
MOUNTMOUNTING space -wound air coils can be easy if you use ING 

right technique. First insert a cardboard mailing tube 
with a diameter about 1" smaller than the inside diameter of 
the coil. Then starting at the approximate center of the winding, 
push one of the turns down against this temporary "bumper" 
with a small screwdriver. If it's a short coil (under 3 "), push 
down every other turn; if more than 3" long, every 3 to 5 turns 
is adequate. 

Next, remove the temporary "bumper" and insert a 1/2" wide, 
1/s" thick strip of plastic, 
Bakelite, Formica or sim- 
ilar insulating material, 
through the humps as 
shown. It should protrude 
1" or 5/a" beyond the 
winding at each end. Drill 
both ends of the strip and 
mount to the chassis as 
you choose. 

If you are going to sol- 
der taps along the coil, 
push down a support wire 
on each side of the turn 
you intend to tap. 

-Howard Pyle W7OE 

dlÍnlylpltl,:;. 

Electrical Parts 
for Projects 

MANY electronics experimenters are 
prone to overlook electrical sup- 

pliers as a source of construction materials. 
You'll find there is a very wide range of boxes, 

fittings and connectors available to meet the varied 
needs of the trade. 

The large transformer assembly shown is a convenient voltage 
source. A 4" square surface -mount electrical outlet box serves 
as the chassis with the transformer mounted on its blank cover 
plate. The AC line cord is secured by 1" non -metallic cable 
box connector. All of these items are readily available at a total 
cost of about fifty cents. 

The second unit shown, provides a safe, convenient means 
of mounting a bell transformer. 

These and other 
items of electrical 
hardware can result in 
a substantial reduction 
in the haywire which 
is all too often a part 
of experimental proj - 
ects. 

® -Roy E. Pafenberg 
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The atomic submarine "Tritbn." 
Inset, author's pre -typed QSL 
signed by one of the Triton's 
radiomen. Subs are rare sport 
but not hard for good hunter. 

M 

CHANCES are, your first DX targets were on the surface of the 
Earth: broadcast stations, or maybe amateurs. Later, if you 

moved into the utilities, you probably began tracking aircraft, 
anywhere from 1 to 12 miles above the Earth's surface. Then in 
October 1957, with the launching of Sputnik I, DX literally 
reached even greater heights. A .few listeners even monitored 
Lunik signals in the vicinity of the moon. 

But how far down have you gone? 
That's right, have you logged and verified DX below the earth's 

surface? Or more specifically, under the surface of the ocean? 
We are of course referring to submarines. It may surprise you 
but reception is not difficult if you know where to listen and for 
what. Further, though all submarines are military, most will 
verify. 

The U. S. Navy has a multitude of channels but only a few will 
produce underwater loggings. More than half of all USN channels 
are for CW use and unless the DXer can read code, must be 
scratched off immediately. Next, many voice channels fall into 
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the tactical category. There is absolutely nothing to stop you from 
listening, but all identifications are in code ( "Streamer," "Wide - 
awake," etc.) and just to make sure, the Navy periodically alters 
them. Finally, a number of the remaining frequencies are point - 
to-point circuits, for communication between fixed shore sta- 
tions. Likely short -wave channels are at or near 4250, 4280, 5123, 
8506, 8578, 8985, and 12,870 kc, all CW. 

What's left? Principally 2716 kc. This is for short range ship -to- 
shore contacts. But don't let that "short range" fool you. DX lis- 
teners can regularly hear ships and shore stations a thousand 
miles away. 

As 2716 kc is actually a medium wave frequency (below 3000 
kc) , darkness will be the DX period almost exclusively. Within 
300 miles of the coast one may start listening at sunset (except 
during summer) . Further inland, things will open up a little 
later. The only interference on the channel will be Spanish - 
speaking vessels in the Central American seas. 2708 kc has mili- 
tary radioteletype and 2724 the Texas Civil Defense Network. 
While these may also provide minor interference, they come in 
handy when tuning onto 2716. 

A second possibility is 2285 kc (approximate) . However, this 
is primarily a ship -to-ship channel and for reasons we'll explain 
in just a moment, such an operation makes underwater DX more 
difficult to spot. 

This brings up an unavoidable question: how do you know 
when a signal is coming from a sub? On non -tactical voice chan- 
nels, vessels identify by name. Thus you can't miss such famous 
atomic subs as the Triton, which recently completed a record 
breaking 40,000 mile around -the -world cruise, submerged the 
entire time. Or the Sea Wolf, record [Continued on page 112] 

The "Sea Wolf," world's second atomic sub, also a DX target. Non -atomic 
subs may also be heard on voice and CW channels working submarine bases. 

Agaiwommonmemilimallii 
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have you a 

HAM for a Neighbor? 
Mysterious, isn't he? Is he a menace? Should you 
move? Call out the FCC? What's going to happen? 

By Bill Walker, K2RUK 

. he strung a wire to the big elm... . 

vfl, 

WHEN your new neighbor was WHEN 
in your wife peeked from 

behind the blinds and commented that 
their furniture was rather nice but they 
sure had a lot of radios. The house al- 
ready had a television antenna on the 
roof, but to your amazement the new 
neighbor spent all of his first weekend 
putting up another antenna -similar to 
the TV antenna but higher and wider. 

And then, wonder of wonders, he 
strung a wire from the garage to the 

[Continued on page 100] 
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Why be satisfied with less when: 

this College - 

level program of 
home study in 

Electronic Engin- 

eering Technology 
-can help you achieve new levels of 

income and success 

Mail This Coupon Today 
r 

CREI OFFERS COLLEGE -LEVEL OPPORTUNITY 
to the man who wisely realizes that the recognition 
and rewards in electronics are now going to other 
men -especially the man with modern advanced 
education. 

WITHIN TWO TO FOUR YEARS, depending on the 
courses selected and amount of stick -to- itiveness 
brought to bear, you can complete this program in 
electronics, which is comparable in technological 
content to advanced residence courses. You study 
during hours chosen by you. You have plenty of 
time to do your best. 

THIS ADVANCED PROGRAM IS THE CULMINA- 
TION of 33 years of working closely with leading 
companies and Government agencies in the critical 
field of electronics, where demand for engineering 
and technical personnel far exceeds the supply. 
The courses are presented in easy -to- understand 
form, and our experienced instructors guide your 
progress step by step. 

YOU QUALIFY FOR CREI if you have a high school 
diploma or equivalent, and if you have had basic 
electronic training and practical experience in elec- 
tronics. 

PLEASE WRITE US NOW FOR DETAILED, ILLUS- 
TRATED, 44 -PAGE CATALOGUE, which gives com- 
plete information on home study program and 
registration procedure. CREI also offers a Resi- 
dence School Program, where graduates earn AAS 
degree. Day and evening classes start at regular 
intervals. Electronics experience is not required 
for admittance to the Residence School. 

CREI PROFESSIONAL STANDING 
U.S. Office of Education lists CREI as "an institu- 
tion of higher education." 

CREI was a co-founder of the National Council of 
Technical Schools. 

CREI was among the first three technical institutes 
whose curricula were accredited by the Engineers' 
Council for Professional Development. 

More than 20,500 students are enrolled in CREI 
Home Study and Resident Programs. 

America's leading electronics, communications, 
missiles and space exploration companies and Gov- 
ernment agencies recognize CREI. Many of these 
organizations actually pay the tuition for their 
employees studying with CREI. 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 1711 -G. 3224 16th St., N.W., Washington 10, D. C. 
Please send me your course outline and FREE 44 -Page Book 
"Insurance for Your Future in the New World of Electronics" 

. describing opportunities and CREI home study courses 
in Advanced Electronic Engineering Technology. 

Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 

CI Communications Engineering Technology 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronics Engineering Technology 

Name Age 
Street 
City Zone State 
Check: Home Study Residence School Korean Veteran 

Check field 
of greatest 

Interest 

To obtain fast, immediate 
service and to avoid delay, 
it is necessary that the fol- 
lowing information be filled 
in: 
Employed by 

Type of Present Work 
Education: 
Years of High School 

Other 

Electronics Experience 
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FROM HEATH 

MORE NEW 

HOBBY KITS! 

AA-50 $79-95 
HI -FI RATED 25/ 25 WATT STEREO 
AMPLIFIER -PREAMPLIFIER KIT (AA -50) 
A complete 25 /25 watt stereo power and control 
center (50 watts mono) . 5 switch -selected inputs 
for each channel ... new mixed center speaker output 

stereo reverse and balance controls ... special 
channel separation control ... separate tone controls 
for each channel with ganged volume controls ... all 
of these deluxe features in a single, compact and 
handsomely styled unit! Five inputs for each 25 watt 
channel are provided: stereo channel for magnetic 
phono cartridge (RIAA equalized); tape head input; 
three high level auxiliary inputs for tuners, TV, etc. 
There is also an input for monophonic magnetic phono 
cartridge, so switched that monophonic records can 
be played through either or both amplifiers. The auto- 
matically mixed center speaker output lets you fill in 
the "hole-in-the-middle" found in some stereo record- 
ings, or add extra monophonic speakers in other 
locations. Nearly all of the components are mounted 
on two circuit boards, simplifying assembly and mini- 
mizing possibility of wiring errors. Handsome cabinet 
features new "visor" effect, with vinyl -clad steel cover 
in black leather -like texture with gold design. 30 lbs. 

110 I I I a subsrdary of 

D=ÌSTROM. INCORPORATED 
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STEREO RECORD PLAYER KIT (AD -10) 
M ade by famous Garrard of England to superb speci- 
fications. "Plug -in" cartridge feature. Rubber matted 
heavy turntable is shock -mounted, and idler wheels 
retract when turned off to prevent flat spots. Powered 
by a line -filtered, four -pole induction motor at 16, 
33%, 45 and 78 rpm. Supplied with Sonotone STA4 -SD 
ceramic stereo turnover cartridge with .7 mil diamond 
and 3 mil sapphire styli. Assembles in minutes; 
mechanism and vinyl covered mounting base pre - 
assembled, arm pre -wired. With 12" record on table, 
requires approximately 15" W. x 13" D. x 6" H. Color 
styled in cocoa brown and beige. 10 lbs. 
Mechanism Only : Less cartridge, base and cables. 
Model AD -30, 8 lbs., $22.95 

r 
ECONOMY PREAMPLIFIER KIT (AA -20) 
Although these two new Heathkit models are designed 
as companion pieces, either one can be used with 
your present stereo system. The preamplifier (AA -20) 
features 4 inputs in each stereo çhannel (RIAA "mag" 
phono, "xtal" phono, and two auxiliary inputs). A 
six -position function selector switch gives you instant 
selection of "Amplifier A" or "Amplifier B" for single 
channel monophonic; "Monophonic A" or "Mono- 
phonic B" for dual channel monophonic using both 
amplifiers and either preamplifier: "Stereo" and 
"Stereo Reverse". Self- powered. (AA -20) 8 lbs. 

HI -FI RATED 14/14 WATT BASIC 
STEREO AMPLIFIER KIT (AA -30) 
Two 14 -watt high fidelity amplifiers, one for each 
stereo channel, are packaged in the single, compact, 
handsomely styled amplifier (AA -30). Suitable for use 
with any stereo preamplifier or with a pair of mono- 
phonic preamplifiers, it features individual channel 
gain controls, speaker phase reversal switch and con- 
venient pilot light. Output accommodates 4, 8 and 16 
ohm speakers. Handsome satin black expanded -metal 
cover, gold colored chassis. (AA -30) 21 lbs. 
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ORDERING INSTRUCTIONS 
Fill out the order blank below, giving us your name and 
address in the space provided at right. Include charges for 
parcel post according to weights shown. Express orders 
are shipped delivery charges collect. All prices F.O.B. 
Benton Harbor, Mich. A 20% deposit is required on all 

C.O.D. orders. Prices subject to change without notice. 
Dealers and export prices slightly higher. 

QUAN. ITEM MODEL NO. PRICE 

Ship vla O Parcel Post O Express O C.O.D. O Beat Way 

FREE CATALOG 
Describes over 150 different and 
exciting kits In HI -FI, Test, Ham 
Radio, Marine and Hobby fields. 
Send for yours today! 

HEATH COMPANY Benton Harbor 39, Mich. 

Please send my free copy of your complete catalog. 

NAME 

ADDRESS 

CITY ZONE STATE 

first of a series designed to 
teach the fundamentals 

of electronics .. . 

EDUCATIONAL KIT (EK -1) 
Youngsters and oldsters alike will find this kit a price- 
less introduction into the wonderful world of elec- 
tronics. Now, at less than the cost of several standard 
textbooks on the subject, Heath offers a complete 
basic electricity course, resulting in a finished test 
instrument of a thousand and one uses. The EK -1 is 
a combination kit and text -workbook designed to 
teach the principles of voltage, current, and resistance 
--the basic "yardsticks" of electronics to students of 
junior high level. Adults also will find the project 
beneficial as a beginning or refresher course in elec- 
tronics. When finished with the project the student 
will have learned the theory and construction of direct 
current series and parallel circuits, voltmeter, am- 
meter and ohmmeter circuits and the application of 
ohms law to these circuits. The completed meter will 
then be used to verify ohms law and the maximum 
power transfer theorem, one of the most important 
theorems in electronics. The finished kit, a practical 
volt -ohm- milliammeter, may be used to make mea- 
surements of voltage, current and resistance in a wide 
variety of applications. 

Procedures for checking home appliances and auto- 
mobile circuits are included with the kit. The EK -1 
will serve as a prerequisite to following Heathkit 
Educational Kits. Get started NOW in this new and 
exciting series. 4 lbs. 

X R -2 P 

$29.95 
(6 lbs.) 

6- TRANSISTOR 
PORTABLE RADIO KIT (XR -2 series) 
Dependable portable entertainment wherever you are 
-wherever you go! Choose the gleaming, two -tone 
molded plastic model or the handsome simulated 
leather -and -plastic combination -both feature a grace- 
fully curved grille in smart beige plastic. The XR -2P 
complements the handsome grille with a mocha colored 
case of high- impact plastic, while the XR -2L encases 
the grille in sun tan color Sur -o -Lon simulated leather. 
Vernier tuning control gives you smooth, precise 
station selection. Six Texas Instrument transistors are 
used for quality performance and long life; a large 
4" x 6" PM speaker provides "big set" richness of tone. 
Ready to play after simple assembly- transformers 
prealigned. Six flashlight batteries used for power 
(500 -1000 hrs.) (batteries not included). 

X R -2L 

$34.95 
(7 lbs.) 

HW -19 (10 meter) 
HW -29 (6 meter) 

$39.95 

10 & 6 METER TRANSCEIVER KITS 
Complete ham facilities at low cost! Ideal for begin- 
ning and veteran hams for "local" net operations. 
Transmitter and receiver are combined in one easy -to- 
use instrument. Features neat, modern styling, press - 
to -talk transmit /receive switch, built -in AC power 
supply, variable gain control and built -in amplifier 
metering jack. Operates mobile using vibrator power 
supply. Microphone and two power cables included. 
Styled in mocha and beige. Less crystal. 10 lbs. 

Vibrator Power Supplies: VP -1 -6 (6v.), VP -1 -12 
(12v.). 4 lbs. kit; $8.95 ea., Wired; $12.95 ea. 

ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER* 
'The convenience of Local Heathkit Sales and Service costs but a few dollars more. 
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big elm. A queer sort of wire ladder 
dropped into the house from the middle 
of it. 

"What the devil," you thought. "This 
guy must have a really old radio if he 
needs that kind of an antenna for recep- 
tion." 

Sunday night it happened. Your 
daughter was up in her bedroom play- 
ing records. She came running down- 
stairs saying something was crazy be- 
cause she could hear a pool room on her 
record player and one of the players 
kept repeating; "See cue ten. See cue 
ten." You smirked and wondered what 
this generation was coming to. 

... you check your television.... 

A little later your wife came in from 
the kitchen complaining that the little 
shelf radio had the same man's voice 
all over the dial and he seemed to be 
talking to a soldier in Alaska. 

It hits you like a ton of bricks. This 
new neighbor must be a ham radio op- 
erator! 

One of the fellows at the office lives 
near a ham and is forever complaining 
about all the interference on his radio 
and television. Will you put up with one 
in your neighborhood? Certainly not. 
Nosiree. NO! 

You start to see red and build up a 
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... he looks like everyone else.... 

splendid mad. You must keep calm, and 
put the ham next door to the ultimate 
test. You turn on the television and 
watch impatiently for wavy lines. 

Nothing. Your television is beauti- 
ful. You dash to the kitchen and turn 
on the little AC -DC radio. 

Nothing. 
Hah. Must be the ham is not trans- 

mitting right now. He's listening to the 
fellow in Alaska. You wait restlessly. 

Sure enough. In a few minutes back 
he comes on your radio; "OK KL7AA 
in Anchorage. Hang right on and I'll 
connect you with your father here in 
town by telephone ... Mr. Schmidt, here 
is your son in Alaska via short wave 
radio . . ." 

You are taken aback. You know Joe 
Schmidt. What a thrill it must be for him 
to talk with this boy who has been in 
Alaska for two years with the Air Force. 

But sentiment be doggonned. You 
rush into your living room and look at 
your television. [Continued on page 102] 

... his wife -what a shock! She's wired! ... 
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It's up to you! The Army's new "Choose -it- Yourself" System lets you pick valuable training before you 

enlist. Here's how it works: 1. Choose before enlistment. Choose your training from fields like Auto 
Mechanics, Missiles, Aircraft Maintenance, Meteorology, Surveying -and many more. 2. Qualify before 
enlistment. Take aptitude and physical exams to qualify for the training you've chosen. 3. Know before 

enlistment. If you qualify, you know you'll get the training you want. Your choice is written into your 
future Army record -guaranteed before you enlist. Choose, qualify, know -this week! Ask your Army 
recruiter to show you his complete list of available training fields. 

Want training in Auto Mechanics? Construction? Electronics? 

choose -it- yourself 
before enlistment 

CHOOSE IT ( ) VOCATIONAL TRAINING SYSTEM 
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Beautiful! Not a line or wave or anything 
that shouldn't be there. You know the ham 
is transmitting because you recognize Joe 
Schmidt's voice from the kitchen radio. 
Your anger subsides. 

Your wife and daughter are not angry 
either -on the contrary. They are shiny - 
eyed listening to Mr. and Mrs. Schmidt 
talk with their boy. Your daughter says, 
"We ought to have a short wave radio, 
Daddy, so we can hear both sides ..." 

The next morning when your neighbor 
leaves for work you note that he carries a 
brief case and looks like everyone else in 
suburbia. You grin to yourself. You didn't 
really expect to see horns, but an antenna 
on his hat would not have surprised you. 

Early that evening he's on the little radio 
again. This time he is relaying a message 
to a college student several hundred miles 
away. You listen with growing interest. 
Janie will be away at school next year and 
this guy could save you money in telephone 
calls. 

Your wife and daughter are entreating, 
"Why don't you call on our new neighbor? 
Don't you believe in being neighborly ?" 
And finally they admit; "We want to see 
his ham radio contraption." 

So over you go and ring his doorbell. 
His wife answers. What a shock. She's 

wired! You look closer and it turns out to 
be a hearing aid. You explain that you are 
the man who lives next door, come to say 
hello. She is very glad to meet you and 
summons the man of the house. He's wired 
too, but it's only earphones hanging around 
his neck. 

After formalities and pleasantries you 
are finally ushered into "the room." Even 
worse than you thought. Electrical boxes 
all over the place; certificates all over the 
walls. When your new friend explains them 
they make sense. 

"... And I sit in on a state -wide 'phone 
net almost every night," he says. "We send 
messages to other nets all over the country. 
Let me know when you have any non- 
commercial messages to go anyplace. I'll 
be glad to send them." 

Your enthusiasm has been building up 
and you catch yourself saying, "What a 
wonderful hobby ... Almost a way of life." 

"This is the emergency power supply," 
your new friend is saying. "When I pull 
the starter rope this gasoline motor starts 
generating and I'm back in business." 

"What do you mean, `back in business' ?" 
"Well, in case of any kind of an interrup- 

tion to the local electrical supply -an in- 
terruption which might be caused by a 
lightning storm, a wind or ice storm, an 
earthquake, or even an enemy attack -I'll 
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have power. We hams are usually part of 
the Civil Defense organization and we have 
our own C. D. frequencies to carry emer- 
gency messages. We're always practicing. 
It is known as Radio Amateur Civil Emer- 
gency Service. RACES for short. Many of 
us also belong to the Military Affiliate 
Radio Service. MARS network we call it, 
to carry messages for the armed forces. 
There is also AREC, Amateur Radio Emer- 
gency Corps ..." 

Finally you say, "What about interfer- 
ence to my radio and TV set ?" 

"I won't interfere unless your set is not 
well -engineered. You said you heard me 
on your AC -DC radio. That's not unusual 
because they don't have too much selec- 
tivity. But if you hear me spilling in on 
your big radio let me know. We don't cause 
all of the interference but a lot of it is 
blamed on us. Come on, let's give the band 
a whirl." 

He sets a couple of knobs on the receiver 
and transmitter and speaks into the mi- 
crophone. In a few minutes he makes a 
contact in a far city. You are all fascinated. 

"I have a guest in the shack," he is say- 
ing -and you suddenly find yourself speak- 
ing into the mike. Then your wife and 
daughter timidly mumble a few words into 
it. 

What a thrill when the distant voice 
comes back loud and clear, calling you by 
name and saying how glad he is to meet 
you! 

When you finally leave you can't help 
but think, "And for a minute I thought it 
would be a pain in the neck to have a ham 
for a neighbor- wonder what you have to 
do to get a license." 0- 
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The Boom In FM Listening 

Continued from page 32 

taken to provide high - quality "compati- 
ble" reception of all the music. 

With its heart at WBCN in Boston, the 
Concert Network also blankets the North- 
east with good music, adult programming, 
and interesting fare, using a string of FM 
stations whose call letters usually end in 
"CN." 

The famous Pacifica Foundation has 
pushed the FM- network idea to its far- 
thest frontier: a coast -to -coast network. 
The key station, KPFA in San Francisco 
has an effective radiated power of 75 kilo- 
watts (10,000 watts actual transmitter 
power, on a par with WQXR -FM and 
others) and is the equivalent of an AM 
network key in power and coverage. Pa- 
cifica's New York outlet is WBAI, 
mentioned before, and the off -beat, adult - 
centered programming is typical of the 
network. 

The FM idea has come full circle. 
Whereas FM stations were once passive 
repeaters of their owners' AM program- 
ming, WPAT in New York puts on pro- 
vocative FM -type programming on its AM 
outlet! 

FM's new found success is, in most cases, 
based on this simple formula: 1) forget 
about the mass audience that has so long 
dominated radio and television; 2) pick a 
special interest audience; and 3) zero in on 
it. The result in most cases is a bulls -eye. 
Thus, while FM audiences may not be the 
largest, they are frequently the most en- 
thusiastic. R. David Kimble, a senior 
account executive at Grey Advertising 
Agency, calls the new approach "narrow- 
casting," instead of "broadcasting." 

FM is enjoying the first signs of pros- 
perity in its 27 -year history. It has always 
been radio's "problem child" ever since the 
brilliant radio pioneer, Major Edwin H. 
Armstrong, invented it in 1933. Armstrong 
had trouble promoting FM. It got nowhere 
until just before World War II. Finally, in 
1941, the FCC authorized commercial FM 
broadcasting. But before more than a 
handful of stations could be on the air, the 
War came along and stopped all new con- 
struction. Immediately after the War, just 
as FM was ready to expand, the FCC 
switched all commercial FM operations 
from the 50 -55 me band to the 88 -108 me 
band. In one stroke, every piece of receiv- 
ing and transmitting equipment in the 
country was obsolete. 

Slowly, manufacturers developed hard- 
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ware to operate in the new band. Then, just 
as FM was getting a new start, TV swept 
the country and FM went down, it seemed 
to many, for the count. 

Through the late 1940's and early '50's, 
stations all over the country turned off 
their FM transmitters and surrendered 
their licenses. Some kept them but "dupli- 
cated," that is, they broadcast the same 
program on FM that was going out over 
AM. By 1955, interest was so low that only 
one manufacturer, Zenith, was still making 
receivers regularly and in quantity. Ac- 
cording to most people in the business, FM 
was dead. 

Just as hope was almost gone, along came 
the hi -fi boom. Those interested in good 
sound began listening to FM. Even if the 
same program was being broadcast, it 
sounded better on FM. Any FM station can 
easily broadcast a signal flat to 15,000 cps, 
an accomplishment difficult, if not impos- 
sible, with AM. Unlike AM listening, there 
is no bothersome interference or noise: FM 
is static -free. It has a wider dynamic 
range: soft sounds can really whisper with- 
out "going into the mud," while loud 
passages can roar and shriek without dis- 
torting. 

Soon the broadcasters began to be aware 
of the new FM listenership as set sales 
soared. A few of the progressive ones 
stopped duplicating the tired AM fare and 
began to program especially for discrimi- 
nating listeners. With a growing audience 
they were able to sell FM time separately 
instead of just throwing it in as a bonus to 
AM advertisers. 

About this time, people were beginning 
to get fed up with "The Top 40" and simi- 
lar programming that had turned most of 
AM radio into one gigantic monotonous 
juke box. The word got around that there 
was a new, better kind of programming on 
FM, and the boom was on in earnest. 

Only one thing more was needed -a low 
priced receiver. And it was supplied by a 
brash young newcomer to the field, Granco, 
Inc., which had originally specialized in 
converters for UHF -TV. Grano put on the 
market a complete receiver selling for 
under $30, less than half the cost of the 
cheapest competing model, and soon cap- 
tured 40%0 of the FM receiver market, com- 
peting with such giants as Westinghouse, 
General Electric, Emerson, and Zenith. 
Since then other firms have produced inex- 
pensive sets. 

Industry -wide sales have soared ever 
since. Production jumped from about 
200,000 to this year's estimated 2,000,000 - 
a one thousand percent increase in five 

[Continued on page 106] 
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NEW ! LAFAYETTE HE -15A 2 -WAY SUPERHET 
CITIZENS BAND TRANSCEIVER ! 

NOT A KIT 

Made in U.S.A. 

- _* 

t¡ctil,St;: 

5 Crystal Controlled Transmitting Positions: Operates 
at a maximum FCC legal power input of 5 watts fully 
modulated. 
Superheterodyne Tuneable Receiver Over Full 23 Chan- 
nel Band: RF stage in both Transmitter and receiver, 
3 watts audio output plus large 4" speaker. 
Complete with Transmitting Crystal: Removable front 
plate for easy accessibility of crystals. Channel 9 
crystal supplied. 
4 Dual Function Tubes, plus 2 Single Function Tubes, 
plus 2 Rectifiers for 12 Tube Performance: Compares 

with units costing 3 times as much. Unexcelled recep. 
tion on land and sea with coverage up to 20 or more 
miles depending on antenna height and terrain. 
Planetary Vernier Tuning: Controls include 3 position 

function switch (transmit, receive, plus transmit with 
spring return) and effective Full -Wave Variable Noise 
Limiter. 
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Continued from page 103 

years. Some industry sources predict that 
4,000,000 sets will be sold per year by 1963. 
There are already 15,000,000 sets in Ameri- 
can homes. 

New stations are going on the air at the 
rate of better than one a week. At the be- 
ginning of 1956, 540 stations were on the 
air. As of August 1, 745 were on the air 
(including those broadcasting under con- 
struction permits) ; another 181 were being 
built. In all, 926 FM stations are now au- 
thorized. 

Whether or not FM forces AM out of the 
picture, it is a cinch that the main part of 
its growth is yet to come. Multiplex stereo 
will kick off the next growth cycle. 

Until now, stereophonic broadcasting has 
required two separate transmitters, send- 
ing one signal on FM, the other on AM. To 
hear the program in stereo, you tune in on 
both AM and FM radios. (A recent survey 
showed that at least 186 stations are broad- 
casting AM -FM stereo now; another 326 
are planning to start soon.) The new sys- tem- multiplexing -will allow both signals 
to be transmitted by one FM transmitter. 
You tune in on one FM receiver, just as you 
tune in monophonic FM today. A decoder 
in your receiver will unscramble the sig- 
nals and send one to each speaker for per- 
fect, high fidelity stereo. 

There are several systems by which mul- 
tiplexed signals can be sent and received. 
The FCC is studying them now and will de- 
cide which one to license, probably within 
less than a year. 

If you now have an FM receiver or tuner, 
or if you buy one before a multiplex system 
is standardized, you won't be out of luck. 
First, the stereo broadcasts will be fully 
compatible. You will hear the programs 
monophonically with no loss of quality, 

As we go to press. Kinematix, Inc. announces 
"Skylark" FM radio tuner for automobile use. 

even if you don't convert to stereo. If you 
do convert, your tuner will be able to han- 
dle the stereo signals with the help of a 
simple device that will plug into the back 
of the set. Such adapters should be avail- 
able for about $20. 

If you haven't joined the growing group 
of FM'ers yet, you're missing a lot. Several 
makers now have receivers on the market 
for less than $30. They aren't hi -fi but you 
will get the programs. If you have an AM 
radio, a phonograph, a hi -fi set -up, or even 
an electronic organ, you can add a tuner 
for under $20. Other tuners, available with 
a wide range of features, can cost $100 or 
more. If you have a really good hi -fi ampli- 
fier and speaker system, a good tuner will 
open the door to the rich and thrilling 
world of FM music in all its glory. But no 
matter which way you choose, or what 
equipment you buy, there's a new world of 
entertainment, instruction, and pleasure 
waiting for you on the FM dial. - 

America's Amateur Rocketry 

Continued from page 51 

answered: "They're thirty years behind." 
Why are the rocket amateurs of today 

30 years behind the model plane builders 
of 15 years ago? Colonel Parkin elaborated. 
Too many of them are so anxious to shoot 
a rocket into the sky they don't have the 
patience to develop foolproof vehicles. It's 
not because of a lack of intelligence: many 
of the kids are brilliant. The Colonel re- 
counted a little anecdote to make his point. 

Shortly after he had received an official 
"go ahead" on a coordinated amateur 
rocket program in 1958, he was startled 
late one afternoon at Fort Belvoir to see 
five teen -agers trudging toward him with 
a hugé rocket on their collective shoulders. 
"The thing had big fins of solid three - 
eighths -inch steel plate. It was about a half - 
foot in diameter and around nine feet high. 
Filled with explosive propellants that 
rocket could have destroyed a city block 
if it wasn't designed and launched cor- 
rectly." 

The five boys plunked the giant weapon 
down in front of Colonel Parkin. "What 
do you intend to do with that ?" he 
asked them. "Launch it," they answered. 
"Where's your launching tower ?" They 
pointed to the rocket sitting on its fins. 
"Don't need one. We just ignite it and it 
takes off." 

Needless to say, the boys had to swing 
their giant "firecracker" back onto their 
shoulders and take it home. 
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The incident is significant. I can quote a 

few of my own. 
Not long ago, I attended an amateur 

rocket "shoot" at the Army's Armor Cen- 
ter, Fort Knox, Kentucky. Amateur groups 
from various parts of the country were 
participating. One of the participants had 
traveled all the way from the east coast 
with a section of rusty- looking pipe about 
four or five feet long. One end was sealed 
with concrete. The other end was open, 
but had no fins for stability in flight. There 
was no nose -cone in evidence. The "fuel" 
consisted of about eight pounds of a pow- 
dered zinc and sulphur mixture. The par- 
ticipant had not even brought along an 
igniter, which may have been just as well 
-since the contraption was much more a 

bomb than a rocket. Naturally, the Range 
Safety Officer refused to permit its launch- 
ing- unless certain technical standards 
were met. The boy then scrambled about 
trying to improvise a nose -cone from 
the branch of a tree, among other things. 
Fortunately, I left the meet before that 
"rocket" was fired -if it ever was. 

By general amateur standards it was a 
successful meet. Before I left, late in the 
day, three rockets had been fired success- 
fully; one went off course into a horizontal 
trajectory and came within 10 feet of blast- 
ing a CBS -TV news photographer into 
Kingdom Come, not to mention the crew 
of the armor- plated vehicle from which he 
was working; four rockets exploded or 
misfired; and one refused to ignite. 

The closest thing to an electronic device 
in the whole meet was a small wooden box 
containing batteries and a mercury switch. 
A thread attached to the rocket tripped the 
switch upon taking off. The switch actu- 
ated a solenoid that tripped the shutter of 
a camera placed about 50 yards away and 
focused above the launching pad. At least 
this was a scientific research approach to 
rocketry: the camera could record the 
exhaust -stability of the rocket. This could 
then be studied for information on future 
corrections. 

This more- than -commonly painstaking 
amateur group beat the average for suc- 
cessful firings that day: they, had two out 
of the three. Even their third rocket, which 
aborted in mid -flight, was worthwhile in 
that they had a photographic record of the 
goof for analysis. 

The fundamental reason for America's 
great success in professional rocketry 
today was small amateur groups of yester- 
day, of course. But those groups and indi- 
viduals of the 1930's and even earlier rarely 
ignited a rocket merely to see if it would 
go off like a skyrocket. They improvised 
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instruments, perhaps crude ones -but in- 
struments-to test and learn from their 
failures as well as successes. A notable 
example is the late Dr. Robert Goddard, 
the father of successful rocketry, who 
ingeniously devised pressure -recording 
devices from old alarm clocks and remote - 
control ignition systems from clotheslines. 
Out of inconceivable patience in studying 
the reasons for many failures, Dr. Goddard 
achieved his major success -the world's 
first gyroscopically stabilized liquid -fuel 
rocket. Along the way, he contributed a 
storehouse of knowledge that has made 
America the scientific leader in space re- 
search. And that was Dr. Goddard's dream, 
not fireworks or vehicles shooting aim- 
lessly into the enigmatic sky. The German 
experts who fashioned the V -2- ancestor 
of all of today's ICBM's -honored the name 
of Goddard from the beginning. 

At the Fort Knox national meet, a small 
mobile radar unit was used to track the 
rocket flights. It was only partially suc- 
cessful. The solid -fuel rockets accelerated 
too rapidly. Of the three completed 
launchings, one rocket was tracked to 4,000 
feet of altitude and lost while it was still 
climbing; another was lost at 7,000 feet; and 
the third was lost immediately after take- 
off. If a miniaturized oscillator alone lied 
been aboard each of these rockets, that 
would have been enough to determine 
maximum altitude by triangulation with 
two or three ground receiving stations 
strategically placed. Simple accelerome- 
ters could be designed to transmit data on 
the G- forces, or rate -of -change of acceler- 
ation, acting upon the rocket. This, in 
turn, could be compared with the burning 
rate of the fuel and thus give some idea 
of the rocket's exhaust- velocity- all-im- 
portant information in terms of perfecting 
even an amateur rocket. 

A group of amateur rocketeers was basi- 
cally responsible for the first level flight 
through the sound barrier. But they didn't 
accomplish this unprecedented historical 
feat by shooting rockets at the sky. In 
fact, they shot nothing. One of them, John 
Shesta, designed and built a test stand; 
another, James Wyld, designed an engine- 
the first practical regeneratively- cooled 
rocket engine; another, Franklin Pierce, 
helped to machine the parts; and a fourth, 
Lovell Lawrence, Jr., found an isolated 
area in New Jersey where the engine could 
be tested time after time, and persuaded 
an influential Naval officer to be present at 
the final test. The four men were later 
awarded funds to build a more powerful 
engine. It was also the start of Reaction 
Motors, Incorporated -now one of this na- 
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tion's most valuable defense contractors in 
rocketry. 

America is not in such bad shape when 
it comes to rocketry as such. Only the 
amateur aspect has altered. Now that ama- 
teur rocketry has become incredibly pop- 
ular- because of the glamour that success 
has given it -the techniques of the great 
pioneer amateurs are all but forgotten. It's 
about time that they are remembered if 
this nation is to maintain its scientific 
leadership. For, as the Army recognizes 
all too well, the future vitality of the 
rocket and space sciences depends greatly 
upon how intelligently amateur interest is 
encouraged and guided. 

With this vividly in mind, the editors of 
EI have planned future issues that will 
carry detailed advice and construction 
plans for a variety of electronic amateur 
rocket instruments _4_ 

Learn Code the Easy Way 

Continued from page 61 

two, three, four, five, six, seven or more 
letters. From these, short and long sen- 
tences come easily. They may sometimes 
be nonsense sentences ( "NO NETS SEEN 
IN SEASON ") but they will be gram- 
matical. 

It will take no effort to graduate from 
individual letters to sentences. You won't 
be able to stop yourself. 

First, try Lesson One's letters one at a 
time. Make that dit for E very short. Make 
the dah for T definitely longer (ideally, 
"three dits" long). Trying a few didah A's 
and dandit N's will quickly give you the 
hang of getting a definitely long dah, but 
not too long. 

After running down the list in the initial 
ETAOINS order a few times, start scram- 
bling it. Contrast A and N, S and O, do any- 
thing your imagination suggests. 

Then, before you have time to think 
about it, you will be tapping out words. 

You will use the code later on by 
rhythm, and by rhythm alone, and the only 
easy way to learn it is by rhythm. Nobody 
has ever learned it any other way, no mat- 
ter what he may think. 

Don't try to learn the whole alphabet at 
once. Master the lessons one at a time. If 
you can learn one lesson a day, that's fine, 
but go at your own speed. DO practice with 
someone else if you can find anybody. 

Let your partner send to you for at least 
half the time. Like most beginners you may 
think you "send pretty good but can't re- 
ceive too well yet." Well, that FCC exam 
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is going to begin with receiving code, and 
if you flunk that part, you don't even get 
to take the sending part. Furthermore, 
nobody sends well unless and until he can 
receive well. You won't let your partner 
send badly, and he or she won't let you 
send badly. You will each insist that the 
other send understandably. 

Just before you begin Lesson Two, 
briefly review Lesson One-by sending 
and receiving all its letters. Then tackle 
Lesson Two. When you come to where you 
want to send words, incorporate the let- 
ters from Lesson One in them. You will 
have a hard time forming words without 
them, anyway. For Lesson Three, review 
One and Two first, and so on. 

Keep your practice sessions short -say 
twenty minutes at a time -but try to have 
one a day. The punctuation and number 
lessons aren't ironbound, by the way: you 
and your partner may decide to start 
throwing periods and commas into almost 
any lesson. You may want to learn W and 
Q a little early, too, for listening practice 
on the ham bands. Go to ít, and 73-or 
dandandididit, didididandnh. _e_. 

Pocket Size CB Receiver 

Continued from page 37 

ham station call for the New York area 
are either K2 or W2, exactly the reverse. 
The trimmer capacitor C3 is a sensitivity 
control. Once a station is received, C3 
should be adjusted for maximum gain and 
left thus. To turn the unit off, simply un- 
plug the earphone. 

Theory of Operation 
The unit employs a super -regenerative 

type detector with one or two circuit varia- 
tions. The base biasing resistor (R1) is re- 
turned to the junction of coil Ll and the 
earphone. This introduces both negative 
feedback and enough phase shift to allow 
the earphone to control the quench fre- 
quency. This vastly increases the stability 
of the circuit, and affords a sharp increase 
in sensitivity. The use of a 20 mf base by- 
pass capacitor (C5) decreases the noise 
level and increases bass response. 
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Measure of Your Emotions 

Continued from page 57 

pressure rises. 
Muscles tense. 
Blood is diverted from internal organs 

to the muscles. 
The pupils dilate. 
Sweating increases. 
Skin resistance drops sharply. 
Hairs on the back of the neck stand 

erect. 
Skin temperature of different body 
parts alters markedly. 
Breathing stops, then speeds up. 
Gastro -intestinal activity slows down. 

Nor does this exhaust the list. Don't blame 
your friend if he takes a dim view of your 
"joke!" 

Though we are seldom aware of these 
tremendous adjustments of our bodies to 
emotions, they surely influence our con- 
duct. Some theories say that these disturb- 
ances are the cause of emotions; others 
claim that they are the direct result of an 
"emotionally disturbing" experience. 
Whatever their role, they exist; and what 
exists can probably be measured electroni- 
cally. 

The electronic scientists involved in 
measuring emotions usually call them- 
selves "polygraphers," from the Greek 
"many writings." Polygraphy has come to 
mean the writing of many responses; for 
example, ink recordings of blood pressure, 
heart rate, respiration, etc., on one piece 
of chart paper. 

Like the person being studied, the poly- 
graphic system has a heart. In fact, two 
hearts. The first of these is a low frequency 
amplifier. The second, and equally im- 
portant, is a low frequency paper recorder. 
The "equalization network," or "input 
coupler" will vary from a Wheatstone 
bridge to a simple high impedance input, 
depending on what is to be recorded. 

The drawing accompanying this article 
shows a typical system used to measure 
the many responses the body may give to 
an emotional stimulus such as fear. EEG 
(electroencephalogram) is the "alerting" 
reaction of the brain, signified by the ces- 
sation of the slow, steady rhythm of 
drowsiness. EKG is the measure of the 
beating rate of the heart and, in the dia- 
gram, shows the abrupt arrest of the heart 
beat followed by a compensatory increase 
in its rate. 

Temperature of the skin may be a com- 
parative reading -such as the forehead 
temperature compared to the chest tern- 
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perature. These measurements are usually 
taken by means of a thermistor, whose 
minute variations of resistance with 
changes in temperature are fed to a bridge 
and there detected as an imbalance. 

This bridge input system is widely used 
in conjunction with physiological trans- 
ducers to sense small electrical changes 
and present them in suitable amplitude to 
the amplifier. 

Respiration, which is nothing more than 
the rate and depth of breathing, can be 
converted to a voltage change by any 
number of devices ranging from the dis- 
tention of the crystal in an ordinary phono 
cartridge to delicate pressure -sensitive 
transducers which respond to changes in 
the pressure of a column of air in a tube 
stretched around the patient's chest. 

Similar bridge -input systems are used 
to detect skin resistance changes, pressure 
changes, etc. 

The photos accompanying this article 
show a system in use by the staff of the 
Joint Research Project in Schizophrenia 
at the Ypsilanti (Mich.) State Hospital. 
Researchers use the polygraph to study 
the differences in emotional responses 
between schizophrenic and non- schizo- 
phrenic patients. 

Other research workers throughout the 
country have found characteristic predict- 
able changes in the recordings which 
identify not only the emotion (such as fear 
or anger) which a person is undergoing, 
but patterns of changes under a given 
emotion which are unique to the person 
who has them! Dr. J. I. Lacey, now at Fels 
Research Institute, found that such meas- 
ures as heart rate and skin resistance 
showed the same pattern of changes in each 
of his subjects when he placed them under 
stress, regardless of how he produced that 
stress! Dr. Albert Ax, at Detroit's Lafa- 
yette Clinic, showed how fear and anger 
changed the pattern of responses in differ- 
ent ways. By some ingenious methods 
(how would you feel if a foot -long high 
voltage arc suddenly and unexpectedly 
jumped between two poles a few inches 
above your head!) he produced intense 
feelings of fear in his subjects. He found 
that changes in the conductance of the skin, 
muscle potentials (EMG), and respiration 
were all considerable and that they were 
different from the recordings taken during 
anger. 

Besides its role in basic medical and 
psychiatric research, the science of polyg- 
raphy has found important practical uses. 
The familiar lie detector is a simple form 
of polygraph, stripped to bare essentials. 
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Often it consists of no more than two or 
three channels for recording heart rate, 
respiration, and skin resistance. The lie 
detector test relies on the assumption that 
the telling of an untruth is accompanied by 
emotion -probably guilt or remorse -and 
that the emotion in turn induces the sorts 
of physiological changes we've been talk- 
ing about. Unfortunately, some people with 
criminal tendencies (such as psychopaths, 
or pathological liars) feel no guilt whatso- 
ever about telling the most outrageous lies. 
So the test is far from infallible in estab- 
lishing someone's innocence. Also, some 
people are so laden with feelings of guilt 
that even the thought they might have lied 
will lead to the wildest kinds of emotional 
disturbances. But for the majority, the test 
serves as a valuable index of guilt or in- 
nocence. 

Polygraphy has found important uses in 
the space age as well. Physiological meas- 
urements akin to those we've been talking 
about are routinely taken on animals and 
men subjected to actual or simulated con- 
ditions of space flight. Russia's satellite - 
borne dog, as well as our own space travel- 
ling monkeys and mice, reported back via 
telemetry to our earthbound scientists and 
medical men. In fact, our first human 
venturer into space can rest assured he's 
not likely to flip his lid under the stresses 
and strains of the voyage. Man, the 
uniquely adaptive animal, will probably 
take the unfamiliar environment of space 
as casually as he does the interior of a coal 
mine. -- 

Tape Tricks 

Continued from page 63 

you can make your own as shown in the 
illustrations. All you need is household 
aluminum foil, some splicing tape, and a 
splicing block -there's nothing to it. 

Nor is there anything to the film -strip 
isolator for the erase head, if you want 
to record sound -on- sound. Dubbing voices 
over previously recorded music or sound 
effects is interesting and fun, however 
most non -professional recorders lack pro- 
vision for disabling the erase circuits so 
that the same tape can be "recorded twice 
at once." You can, if you are able and 
ambitious, tear into your recorder's cir- 
cuitry to install a disabling switch. How- 
ever this involves some risk. Why not use 
the method shown in the pictures? It is 
very easy and takes no time at all. You 
ought to leave a blank frame on the next 
roll of film in your camera, and use that 
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once it's developed. Unexposed film is 
"cleaner" and easier to work with. The 
length of the strip isn't critical -a few 
inches will do, but the finished strip should 
be one quarter inch wide. Cut a half inch 
strip and double it for strength and ample 
thickness. 

Your recorder probably has a footage 
counter, but you may not have been able 
to make the most of it, because it is hard 
to cue the beginning of the tape to the 
counter's zero. All you do, as the picture 
shows, is stick a tiny piece of splicing tape 
to the recording tape or leader, and always 
line this up with the edge of the head cover 
as you set the counter to zero. You can 
use "cue tabs" anywhere in the tape for 
dubbing purposes if you don't want to go 
back to the beginning every time. Be sure 
and stick it on the shiny, non -magnetic side 
so it won't foul the magnetic heads. 

Our caption tells you to wire two head- 
phone jacks in parallel across a phone plug, 
so that two sets of monitoring earphones 
may be used if you are working with an 
assistant. Using one of the jacks as a 
"terminal strip" is the neater, more con- 
venient way to do it, though both could 
be wired to the plug instead. 

These four tricks will be indispensable 
for making movie and slide -show sound 
tracks, or sound -effects tapes for the local 
dramatic society, etc., and will give your 
recorder some of the flexibility of a profes- 
sional machine. 

Underwater DX 

Continued from page 95 

holder for the longest time under water. 
What about less famous DX quarries? 

The trick here is to listen for vessels com- 
municating with submarine -only bases. In 
North America there are two: New Lon- 
don, Connecticut (NBL) and Coco Solo, 
Panama Canal Zone (NEZ). There is also 
an air station at the latter but it only op- 
erates on aeronautical channels, and fur- 
thermore, the air station is closed at the 
moment. West Coasters should watch for 
stations contacting San Diego Control; 
however, conventional ships use this base 
too. Finally, under good conditions, DX 
listeners in the Western U. S. will be able 
to log submarines working Pearl Harbor 
Control. 

Unofficially, most naval radiomen will 
verify. That is, if you include a self pre- 
pared confirmation card along with your 
report, they will sign it, fill in the call 
letters should the DXer request them, and 
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mail it back to you. The only other infor- 
mation which may safely appear on the 
card is time, date, and frequency. Some 
listeners also request location and power. 
Often the operator will supply such data, 
but should it fall into the classified cate- 
gory, as it does occasionally, you run the 
risk of getting no QSL at all. 

To prove your reception you must men- 
tion the station called or contacted. If 
the DXer can log a sub while no traffic is 
being handled, during a communications 
check, etc., so much the better. But in any 
case, the contents of messages should never 
be mentioned, either in the report or any- 
where else. Remember the radio secrecy 
laws -and remember they have teeth. 

Of course reports should be as interest- 
ing as possible. Include signal strength 
and describe interference if any. You 
might also list your equipment, tell some- 
thing about the receiving location. Ad- 
dress reports to: Technician in Charge, 
Radio Facilities, U. S. Submarine . . . 

(name of vessel) ..., c/o FPO, at the base 
contacted. If you heard the Triton work- 
ing New London Control, you would send 
it c/o FPO, New London, Conn. But for 
submarines working foreign bases, make it 
FPO, New York, or FPO, San Fran- 
cisco 

A Citizens -Band Club 

Continued from page 87 

technicians among its members. They can 
help members with repairs or adjustments 
that are affected by the FCC's rule requir- 
ing the services of a Second Class Com- 
mercial Radio Operator. 

The Nassau CB Club levies dues on its 
members, one purpose of which is the pur- 
chase of test equipment and other necessi- 
ties. The "lab" thus being assembled is at 
the disposal of any member for test, cali- 
bration, and repair of his equipment. 

As any Citizens Bander knows, the 
channels are apt to be a babel made up of 
serious communications, the chatter of 
frustrated would -be hams, and occasional 
calls for help from mobile stations in cars 
disabled on a highway somewhere. The 
Nassau Club members have agreed to set 
aside Channel 11 as an emergency calling 
frequency. At least three member stations 
monitor this frequency 24 hours a day. The 
club members are spreading the word 
among other CB licensees they may meet 
or contact. This helps bring order into the 
use of the channels, and gives everyone 
within range the security of knowing he 
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and improvement, in mastering tables, formulae- anything to be 

memorized -- faster than ever while you sleep. 

DORMIPHONE Memory Trainer 
Works for you -You Learn While You Sleep 

Speeds up learning processes 
Aids concenfration 
Provides entertainment 

Using new recording 
principle, the Memory Trainer 
records, instantly plays back, 
and automatically repeats 
speech, music, or any 
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by clock control. No reels 
of tape to snarl or rewind. 
Completely portable. Ideal 
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dustrial safety training use. 
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SAVE MONEY ORDER BY MAIL 

FOR SALE 

BUY GOVERNMENT Surplus: Electronics; 
Test Equipment; Oscilloscopes; Trans- 

ceivers; Radiotelephones; Jeeps; Boats; 
Aircrafts; Misc.- Individuals can now buy 
direct from Govt.-Send for: "U. S. 
Depot Directory & Procedure" $1.25. To: 
Brody Surplus, Box 425 -EL, Nanuet, New 
York. 
25 LBS. ELECTRONIC salvage. $3 FOB. 

Radio diagrams 50c ea. Televisions $1. 
Raybon, 100 Rocksprings Street, Forest 
Park, Georgia. 
CITIZENS BAND LOG Keep a neat rec- 

ord of your calls. Only $1.98. Send 
check or money order to H Enterprises, 
P.O. Box 867, Brooklyn I, N. Y. 
EXCELLENT BUYS on Tubes and equip- 

ment all listed in the "Green Sheet." 
Send .2S; for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 
Corp., 512 Broadway, Dept. EI, NYC 12, 
NY. 

GOLD -SILVER DETECTORS. Latest types. 
Five models including transistors. Vio- 

lites for tungsten etc. Geiger Counters. 
No finer instruments anywhere. Free in- 
formation. Detectron, Dept. 1l -WW, 
Sylmar, California. 
FREE! GIANT wholesale catalog on elec- 

tronics, Hi -Fi, transistor, scientific, 
hobby, optics, photographic, house- 
wares, jewelry, tools, novelties, toys. 
Write: Lektron, 241B Everett Ave., 
Chelsea 50, Mass. 
$1.00 EA., %" ROUND Greenlee Chassis 

Punches -Telephone Dials. Add post- 
age. MDC, 944 W. Tioga, Phila. 40, Pa. 

BUSINESS OPPORTUNITIES 

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. 

GROW MUSHROOMS. Cellar, shed and 
outdoors. Spare, full time, year round. 

We pay $4.50 Ib. dried. We have 29,000 
customers. Free Book. Mushrooms, Dept. 
315, 2954 Admiral Way, Seattle, Wash. 

EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco " -EI, Box L, 
Boston 19, Mass. 

HI-FI 

COMPONENTS, RECORDERS. Free 
Wholesale Catalogue. Carston, 125 -G 

East 88, NYC 28. 

TAPE RECORDERS 

LEARN WHILE Asleep with your re 
corder, phonograph or amazing new 

"Electronic Educator" endless tape re- 
corder. Details free. Sleep- Learning 
Research Association, Box 24 -El, Olym- 
pia, Washington. 
TAPE RECORDERS, Hi -Fi components, 

Sleep Learning Equipment, tapes. Un- 
usual values. Free catalog. Dressner 
69 -02 Z 174 St., Flushing 65, N. Y. 

RENT STEREO Tapes -over 1500 different -all major labels - free catalog. 
Stereo -Parti, 811 -AY Centinela Ave., In- 
glewood 3, California. 

RADIO & TV 

10 DISTANCE Crystal set plans -25y; 
20 different 50¢, with Transistor experi- 

ments, catalog. Laboratories, 1131 -K 
Valota, Redwood City, California. 
HIGHLY EFFECTIVE Home -Study Review 

For FCC Commercial Phone Exams. 
Free Literature. Wallace Cook (EI -II), 
Box 10634, Jackson 9, Miss. 

BATTERIES! 3 FOR $2.00. 9 Volt standard 
popular size for Transistor Radios. Top 

quality No. 006P imports. Dealer in- 
quiries invited. Specialty Supply Co., 
Box 124, Point Pleasant, W. Va. 

DIAGRAMS FOR repairing radios, ampli- 
fiers, $1.00; television $2.00. Give make, 

model. Diagram Service, Box 672 -El, 
Hartford I, Conn. 

MISCELLANEOUS 

FREE ANTENNA with instructions. Ex- 
periment with Nature's electronics. 

Stillwater, Box 317 -E, Morris Plains, New 
Jersey. 

BIZARRE FASHIONS! Illustrated Cata- 
log, $1.00. Renee, Box 2804 -F, Holly- 

wood 28, Calif. 

STAMPS & COINS 

WANTED!!! EVERYTHING In Stamps. 
Singles, Mixtures, Packets, Collections, 

Precancels, U. S., Foreign, Used, Mint, 
Revenues, Cut Squares, Old Letters, En- 
velopes, Everything!!! Tired of hearing 
"Not Interested" or "Lot too Small" - 
Try us, send lot and we will send our offer 
and hold lot intact for 30 days pending 
your acceptance or refusal. Fair Treat- 
ment Assured. Let us hear from you 
today. William Rice, 87 Washington 
Ave., Kingston 6, N. Y. 

DETECTIVES 

DETECTIVES -WORK Home -Travel. Ex- 
perience unnecessary. Detective Par- 

ticulars free. Write, Wagner, B -125 West 
86th, New York 24. 

MUSIC 

SONGPOEMS AND Lyrics Wanted! Mail 
to: Tin Pan Alley, Inc., 1650 Broadway, 

New York 19, N. Y. 
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will be heard and be able to raise another 
station when he must. 

Operation of CB equipment and use of 
the channels in the spirit of FCC policy 
and regulations are stressed by the club. 
This pays off in keeping the channels un- 
cluttered and enabling everyone to get 
maximum use from them. 

Many times in the last year, the Club or 
one of its members has been instrumental 
in getting help to scenes of accidents or to 
stranded motorists. Either an involved ve- 
hicle had CB gear and was heard by a Club 
monitor, or a Club member passing the 
scene stopped and sent out the call. 

This year, the Club gave a demonstration 
before the Coast Guard Auxiliary that in- 
volved 30 mobile units. Its purpose was to 
show the CGA how Citizens Band would 
aid boating safety and convenience. Proper 
use of low -power CB transmitters, for in- 
stance, would take some of the heavy load 
off the 2 -3 me Marine Band. 

All these members don't merely attend 
monthly meetings, hear technical and legal 
talks, have their equipment tuned up, and 
pay dues. There are frequent social events 
-dinner dances, picnics, etc. -and these 
bring members and their families together 
and help form a closer association. 

The Nassau CB Club was the brainchild 
of several members who saw the necessity 
for such a group if the Citizens Band was to 
serve its intended purposes. 

The club idea has worked so well that 
Nassau urges Citizens Banders everywhere 
to get in touch with local clubs where they 
exist, or to organize them where they 
do not. 
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EVERYONE who uses vacuum tubes NEEDS this 
new 1960 Expanded Edition TUBE GUIDE. 

Contains over 4600 DIRECT SUBSTITUTIONS 
including radio & TV receiving tubes, tubes used 

in Hi -Fi & Stereo, foreign 
tubes and TV picture 
tubes. 
All tubes suggested for 
substitution have char- 
acteristics similar to those 
they are to replace, FIT 
INTO SAME SOCKET & 
NEED NO WIRING 
CHANGE. 
Two chapters cover com- 
plete listing of 738 TV Pix 
tube replacements includ- 
ing newest 110° tubes. 
Substitutes given for over 
414 foreign tubes. Also 
lists 415 transistor substi- 
tutes. The only complete 
GUIDE featuring all re- 

ceiving tube substitutions WITHOUT SOCKET 
CHANGING OR REWIRING. This valuable book 
will save you TIME & MONEY and t 
permit operation of your set even 
though original tubes are unobtainable. p,ld 

Guaranteed Money Back In 5 Days if Not Satisfied 

RUSH COUPON NOW! -1.- - 
N. G. CISI N. Conultme Engineer -Dept. E1.16 
A mae,nselt. N. Y. 
E'nrinsed And at Rush h T[[ REPLACEMENT GUIDE. 

RADIO-T YMI -Fl 
Tv PIE TUBES 

FOREIGN 

Name -- 

Addreni. 

L'Y 
--- Zone 

0 
Spec ok Ohlre1t 25¢ 
Hear these authentic 

recordings of dramatic 

events from 

"The Amazing World of 

Short Wave Listening" 
narrated by Alex Dreier, Radio -TV "Man on the Go 

President's voice from outer space! 
Actual capture of a desperate criminal! 
Radio amateur at little America! 
Ships at sea . . . aircraft in action! 

Gentlemen: Please rush 
"The Amazing World of 
close 25e. 
NAME 

S -38E 
receiver 

$59.95 
3 short wave bands plus 
standard broadcast. Built - 
in speaker, headset output. 

halikrafters.° 
DEPT.35 CHICAGO 11, ILL. 

by return mail my recording, 
Short Wave Listening." I en- 

ADDRESS 

CITY STATE 

115 
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Cast your ballot for a successful future ! 

249 

ACCOUNTING 
Accounting 
Auditing 
Cost Accounting 
General Accounting 
Junior Accounting 
Practical Accounting 
Public Accounting 

ADVENTIAINA 
Advertising 
Magume d Newspaper 

Advertising 

ARCHITECTURE 
AND BUILDING 
CONSTRUCTION 
Architectural Drawing d 

Designing 
Architectural Interiors 
Architecture 
Building Contractor 
Budding Contractor with 

Drawing 
Building Estimator 
Building Maintenance 
Carpenter- Budder 
Carpentry & Millwork 
House Planning 
Lumber Dealer 
Mason 
Painting Contractor 
Reading Arch. Blueprints 
Reading Shod. Blueprints 

MIT 
Advertising Layout d 

Illustration 
Amateur Artist 
Commercial Art 
Commercial Cartooning 
fashion Illustrating 
Figure Drawing & ainting 
Magnin Illustrating 
Show Card d Sign Prod't'n 
Show Card Writing 
Sign Painting d Designing 
Sketching A Painting 

AUTOMOTIVE 
Auto Engine Tune -up 
Automobile 
Automobile Body Rebuilding 

and Refinishing 
Automobile [Metrical 

Technician 
Automobile Technician 
Diesel Engines 

COURSES 
I.C.S. is the oldest and largest cor- 
respondence school. 249 courses. 
Business, industrial, engineering, 
academic, high school. One for 
you. Direct, job- related. Bedrock 
facts and theory plus practical 

Diesel -Gas Motor Vehicle 
Engines 

Gas Engines 
Internal Combustion Engines 

AVIATION 
Aero-Engineenng Technology 
Aircraft d Engine Mechanic 
Aircraft Mechanic 
Aviation Engine Mechanic 

BUSINESS 
Business Administration 
Business Correspondence 
Business Law 
Business Management 
Business Management d 

Marketing 
Business Management A 

Production 
Business Psychology 
Canadian Business 

Management 
Clerk -Typist 
Commercial 
Condensed Business Practice 
Federal Tax Course 
Managing a Small Business 
Marketing 
Office Administrative 

Engineering 
Office Management 
Professional Secretary 
Programming for Digital 

Computers 
Purchasing Agent 
Retail BusinessManagement 
Shorthand 
Stenographic 
Typewriting 

CHEMICAL 
Analytical Chemistry 
Chemical Engineering 
Chemical Engineering Unit 

Operation 
Chemical Laboratory 

Technician 
Elements of Nuclear Energy 
General Chemistry 
Industrial Analytical 

Chemistry 
Industrial Chemistry 
Professional Engineer - 

Chemical 

PULP AND PAPER 
Pape ing 
Pulp A 

Mak 
Paper Engineering 

Pulp d Paper Making 
Pulp Making 

CIVIL ENGINEERING 
Bridge & Building Foreman 
Civil Engineering 
Construction Engineering 
Highway Engineering 
Mine Surveying d Mapping 
Principles of Mapping 
Principles of Surveying 
Professional Engineer -Civil 
Railroad Engineering 
Roadmaster 
Sanitary Engineerng 
Section Foreman 
Sewage Plant Operator 
Structural Engineering 
Surveying and Mapping 
Water Works Operator 

DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Drafting d Machine Design 
[Metrical Drafting 
Electrical Engineer Drafting 
Electronic Drafting 
Industrial Piping Drafting 
Junior Mechanical Drafting 
Mechanical Drafting 
Sheet Metal Drafting 
Structural Drafting 

ELECTRICAL 
Elec. Appliance Servicing 
[Metrical Contractor 
Electrical En` rg (Power 

Plant option -Electronic 
option) 

Electrical Engineering Tech. 
Electrical Instrument Tech. 
Electric Motor Repairman 
Illumination Enall Tech. 
Industrial Electrical Techn. 
Power -House Engineering 
Power Line Design and 

Construction 
Practical Electrician 
Practical Lineman 
Professional Engineer - 

Electrical 
Reading Electrical Blueprints 

HIGH SCHOOL 
Good English 
High School Business 
High School College Prep 

(Arts) 

High School College Prep 
(Engineering & Science) 

High School General 
High School Mathematics 
High School Secretarial 
Modern Letter Writing 
Short Story Writing 

LEADERSHIP 
Industrial Foremanship 
Industrial Supervision 
Personnel -Labor Relations 
Supervision 

MATHEMATICS 
Mathematics and Mechanics 

for Engineers 
Mathematics and Physics 

for Engineers 
Mathematics and Physics 

for Technicians 

MECHANICAL 
Industrial Engineering 
Industrial Instrumentation 
Junior Mechanical 

Engineering 
Mechanical Engineering 
Professional Engineer - 

Mechanical 
Quality Control 
Introductory Technical 

Writing 

PETROLEUM 
Natural Gas Production d 

Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Prod't'n Engrg 
Petroleum Refinery Operator 
Petroleum Refining 
Petroleum Technology 

PLASTICS 
Plastics Technician 

PLUMBING, HEATING, 
AIR CONDITIONING 
Air Conditioning 
Air Conditioning with Drew 's 
Air Conditioning 

Maintenance 
Domestic Heeling with 

Oil d Gas 
Domastio Refrigeration 
Heating 
Heating A Air Conditioning 

with Drawing 

application. Complete lesson and 
answer service. No skimping. Di- 
ploma to graduates. 

Send for the 3 free booklets of- 
fered below and find out how 
I.C.S. can be your road to success. 

Heating. Drawing d Eshmat'g 
Plumbing 
Plumbing. Drawing d 

Estimating 
Plumbing d Heating 
Plumbing d Stamfitting 
Practical Plumbing 
Refrigeration 
Refrigeration & Air 

Conditioning 
Steamfitting 

RAILROAD 

Air Brake Equipment 
Car Inspector d Air Brake 
Diesel Electrician 
Diesel Engineer d Fireman 
Diesel locomotive 
Diesel Machinist 
Railroad Administration 
Railroad Car Repairer 

MANSHIP 
Creative Salesmanship 
Real Estate Salesmanship 
Retail Merchandising 
Retail Selling 
Sales Management 
Salesmanship 
Salesmanship A Sales 

Management 

SHOP PRACTICE 

Boilerrnaking 
Electric Welding 
Foundry Practice 
Gas and Electric Welding 
Gas Welding 
Heat Treatment of Metals 
Industrial Metallurgy 
Machine Shop Inspection 
Machine Shop Practice 
Machine Shop Practice d 

Toolmaking 
Metallurgical Engineering 

technology 
Physical Quality Control 

of Metals 
Practical Millwnghting 
Reading Shop Blueprints 
Resistance Welding 

Technology 
Rigging 
Safely Engin'rg Technology 
Sheet Metal Worller 
Tool Design 
Tool Engineering Technology 

Toolmaking 
Welding Engineering 

Technology 

STEAM AND DIESEL 
POWER 

Combustion Engineering 
Power Plant Engineering 
Stationary Bedding{ Eng r'g 
Stationary Diesel Eng r g 

Stationary Diesel - Electric 
Engineering 

Stationary Fireman 
Stationary Steam Engrg 
Steam Engine Operation 

TEXTILES 
Carding and Spinning 
Carding 
Cotton Manufacturing 
Cotton Warping A Weaving 
Dyeing A Finishing 
Hosiery and Circular Knitting 
Loom Fixing 
Spinning 
Synthetic Fabric 

Manufacturing 
Synthetic Throwing, Warping 

& Weaving 
Textile Designing 
Textile Engineering 
Textile Mill Supervisor 
Woolen Manufacturing 
Worsted Manufacturing 

TRAFFIC 

Motor Traffic Management 
Railroad Rate Clerk 
Traffic Management 

TV- RADIO -ELECTRONICS 
Gen'I Electronics Technician 
Industrial Electronics 
Practical Radio-TV Engrg 
Radio Operating 
Radio Servicing 
Radio Servicing with 

Practical Training 
Radio d TV Servicing 
Radio d TV Servicing 

with Practical Training 
Servicing Electronic Penmen 
Servicing Sound Equi p't 
Practical Telephony 
Telephony and Radio 

Cornmunioations 
TV Receiver Servicing 
TV Technician 

For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. Accredited Member, 
National Heme Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS TICS; 
BOX 84574K, SCRANTON 15, PENNA. In Hawaii reply P.O. Box 418, Honolulu 

Without coat or obligation, send me "HOW to SUCCEED." the opportunity booklet about the field I have indicated below, and a sample lesson (Math.) 
Name of the course in which you are interested 

Your Name 

City 

Occupation Canadian resident. send coupon to International Correspondence Schools, Canadian, Ltd., 
Montreal, Canada.... Special low monthly tuition rates to members of the U. S. Armed Forces. 

Zone State 

Ape_ Home Addrenn 

Working Hours a M. to P M 

Electronics Illustrated 
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Courses in Radio and 

Electronic Fundamentals - 
TV Servicing - Color TV - 
Electronics for 

Automation - 
Transistors 

SEND FOR THIS FREE 
64 PAGE BOOK TODAY! 

Check Home Study! 
RCA Institutes Home Study School 
offers a complete program of inte- 
grated courses for beginners and ad- 
vanced students ... all designed to 
prepare you for a rewarding career 
in the rapidly expanding world of 
electronics. Practical work with your 
very first lesson. And you get top 
recognition as an RC.\ Institutes 
graduate! 
CANADIANS- take advantage of 

these same RCA courses at no addi- 
tional cost. No postage, no customs, 
no delay. Send coupon to: 
RCA Victor Company, Ltd., 5581 
Royalmount Ave., Montreal 0, Clue. 

SEE OTHER SIDE 

CUT OUT AND MAIL THIS POSTAGE -FREE CARD TODAY! 

RCA INSTITUTES, INC., Dept. EI-NO 

350 W. Fourth St. New York 14, N. Y. 

Please rush me your FREE illustrated 64 -page book describing 

your electronic training programs. No obligation. No salesman 

will call. 

Home Study Book Resident School Book 

Name Age 

Address 

City Zone State 

Korean Vets: Enter Discharge Datr 
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RCA TRAININO CAN BE 
THE SMARTEST INVEST- 
MENT YOU EVER MAKE 
With RCA Institutes Home Study training you 
set your own pace in keeping with your own abil 
ity, finances and time. You get prime quality 
equipment as a regular part of the course.., and 
you never have to take apart one piece to build 
another. Perhaps most important, RCA's liberal 
Pay -As- You -Learn Plan is the most economical 
home study method because you pay only for les- 
sons as you order them ... one study group at a 
time! If you drop out at any time, for any reason, 
you do not owe RCA one penny! No other obliga- 
tions! No monthly installment payments! 
Licensed by New York State Education Depart- 
ment. 

SEE OTHER SIDE - 

RESIDENT SCHOOL 

START YOUR CAREER 
IN ELECTRONICS NOW 
AT RCA INSTITUTES in 
Los Angeles - NewYork City 

Course Qualifications Length of 
Course 

J{ Advanced Electronic 
Technology (T -3) 

High School grad, with 
Algebra, Physics 
or Science 

Day 214 yrs. 
Eve. 63 yrs 

B TV and General 
Electronics (V -7) 

2 yrs High School, 
with Algebra, Physics 
or Science 

Day 142 yrs. 
Eve. 41/2 yrs. 

C Radio &gTVV 
(V-3) 

2 yrs. High School Day 9 mos. 
4 yrs. 

p Transistors' V-3 or equivalent Eve 3 mos. 

E Electronic 
Drafting IV -9 2 yrs. High School, 

with Algebra, Physics 
or Science 

Eve. 3 yrs. 

F Color TV V -3 or equivalent D.iy ' mo, 
Eve 3 mos 

G Audio-Hi Fidelity' V -3 or equivalent Eve. 3 mos. 

H Video Tape' 
-, 

V -3 or equivalent Eve. 3 mos 

Technical 
Writing 1V -10) 

V3 or equivalent Eve. 3-18 mos 

J Radio Telegraph 
Operating (V -51' 

2 yrs High School. 
with Algebra. Physics 
or Science 

Day 9 mos 
Eve. 2, .r yrs 

l( Radio Code (V -4)' 8th Grade Eve- as dear .I 

Preparatory Math & 
Physics (P -0) 

1 yr. High School Day 3 mos. 

¡yl Preparatory 
Mathematics (P -OA) 

1 yr. High School Eve. 3 mos. 

'Courses to be added to Los Angeles Curriculum 

First Class 

Permit No. 10662 

New York, N. Y. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in U. S. 

Postage will be paid by- 

RCA INSTITUTES, INC., DEPT. El-HO 

350 West Fourth Street 

New York 14, N. Y. 

RCA Institutes is one of 
the largest technical 
institutes in the United 
Mates devoted exclu- 
sively to electronics. Co- 
educational Day and 
Evening classes. Free 
Placement Service. Ap- 
plications now being 
accepted. 
SEND FOR THIS FREE ILLUSTRATED BOOK 
TODAY. Fill in the other side of the postage - 
free card and check Resident School. 

RCA INSTITUTES, INC. A Service of Radio Cor- 
poration of America 350 W. 4th St., New York 
14, N.Y. 610 S. Main St., Los Angeles 14, Calif. 

eft 
The Most Trusted Name 
in Electronics 
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