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NEW! NC -109 

IT'S OPEN HOUSE 

AND YOU'RE INVITED 

NATIONAL HOLIDAY FOR HAMS 

SATURDAY, JUNE 29TH 

AT YOUR NATIONAL DISTRIBUTOR 

SEE THEM ALL .... 

THE 3 NEW FROM NATIONAL 

NEW! NC -188 

AT Y NOW! 

THIRD 

OF'NEW 
FROM 

NATIONAL 
NC -109 ... Finest amateur receiver in its 
price class! Lowest -priced general coverage 
receiver available today with separate prod- 
uct detector for SSB reception! 
National's exclusive new " Microtome" crys- 
tal filter provides six degrees of constant 
gain selectivity from 5.2 kc to 200 cycles! 
Sharp phasing notch, over 60 db down, in- 
sures exceptional image rejection on phone 
and CW. Separate product detector gives you 
effortless CW and SSB tuning. Additional 
features include: "S" meter, 12 -inch slide 
rule dial, 1 -2 »v sensitivity and the NC -109 
is temperature compensated and voltage 
regulated for extreme stability. Smart new 
styling and many other exciting new fea- 
tures make it the "buy of the year!" 
COVERAGE: 

General 
Band Coverage Bandspread 

A .54 -1.6 me 

B 1.0- 4.7 me 3.5 -4.0 me (80 meters) 
C 4.7 -15 me 6.9 -7.30 me (40 meters) 
D 14.0 -40 me 14.0-14.35 me (20 meters) 

20.4 -21.5 me (15 meters) 
27.0 -30 me (10/11 meters) 

16- 13/16" wide x 10" high x 107/8" deep; 

weight: 35 lbs. 

Only $19.95* down 
up to 20 months to pay at most 
receiver distributors. 
*Suggested price: $199.95 ** 
Saturday, June 29th is a date to remember! 
That's the day your national distributor will 
display all 3 new from National... and you're 
invited. You won't want to miss the greatest 
ham event in years! 

NC -66 - World's most versatile receiver! 
only $12.95* down 
up to 20 months to pay at most 
receiver distributors 
*Suggested price: $129.95 ** 
RDF -66 direction finder accessory, $39.95 

NC -188 - Moderately priced 
general coverage receiver 
only $15.95* down 
up to 20 months to pay at most 
receiver distributors 
*Suggested price: $159.95 ** 
Get complete specifications from your dis- 
tributor at the NATIONAL HOLIDAY FOR 
HAMS or write for catalog. 

Since 1914 Nat i o n ail\% 
Malden 48, Mass. 

8 out of 10 U. S. Navy ships use National 
receivers. 
"Prices slightly higher west of Rockies and 
outside U.S.A. 



 

Z 

For a Successful Caree 
in Radio -Television 

Train at Home 
in Spare Time 
with N. R. I. 

N.R.I. Trained These Men 

ENGINEER STATION WHPE 
'Thanks to NRI, 1 operated a 
successful Radio repair shop. Now 
I am an engineer for WHPE." 
VAN W. WORKMAN, HIGH 
POINT, NORTH CAROLINA 

QUICK SPARE TIME CASK 
"Knew nothing about Radio-TV 
when I enrolled. After 15 lessons 
started repairing sets. My future 
looks bright." DONA',D B. 
ACKERMAN, MINNEA?OLIS, 
MINNESOTA 

HAS OWN TV BUSINESS 
'Quit my job to do Television 
work full time. I love it and do all 
right financially." WILLIAM F. 
KLINE, CINCINNATI. OHIO 

Home Study Radio -Television School 

Prosperous Fast Growing Industry Offers You 

GOOD PAY - BRIGHT FUTURE- SUCCESS 
It's the trained man who gets ahead -gets the 
better job, drives a better car, lives in a better 
home, is respected for what he knows and can 
do. For a job with a future -find out how you 
can train at home for Radio- Television. 

TODAY'S OPPORTUNITY FIELD 
Training PLUS OPPORTUNITY is the ideal 
combination for success. And today's OPPOR- 
TUNITY field is Radio-Television. Over 125 
million home Radios plus 30 million sets in 
cars, plus 40 million TV sets mean big money 
for trained Technicians. More than 4,000 Radio 
and TV broadcasting stations offer interesting 
and important positions. Color television, port- 
able TV sets, Hi -Fi, assure future growth. Find 
out about NRI. Since 1914 -for more than 40 
years -NRI has been training ambitious men 

You Learn Servicing -Broadcasting 
at Home -By Practicing 
with Kits N.R.A. Sends 

U 
POPULAR ELECTRONICS is published monthly by Ziff -Davis Publishing Company, William B. Ziff, Chairman of the Hoard (1946- 
19531, at 84 E. Lake St., Chicago 1, Ill. Enterad as second class matter August 27, 1954 at the Post Office. Chicago, ,Minois. 
SUBSCRIPTION RATES: One year U.S. and possessions, and Canada $4.01; Pan -American Union countries $4.50, all other foreign 

countries $5.00. 

Nothing takes the place of 
practical experience. That's 
why NRI training is Learning, 
by- Doing. With Servicing 
Course you build Radio shown. 
at. tip and other egaipment. 
With Communications Course 
you build Transmitters at left 
and other equipment. Catalog 
shows all equipment you get. 

at home in spare time for Radio-TV. With 
NRI 50 -50 method, you study basic principles 
AND learn by practicing with actual equip- 
ment NRI furnishes. You learn with your hands 
and your head. You get dependable training, 
backed up by the reputation of the oldest and 
largest home study Radio-TV school. 

ADD TO YOUR INCOME SOON 

$10 -$15 A WEEK IN SPARE TIME 
Soon after enrolling many start earning extra 
money fixing sets. Many open their own full 
time Radio-TV shops after getting NRI Di- 
ploma. MAIL COUPON. Get FREE Sample 
Lesson and 64 -page Catalog showing equip- 
ment supplied, outlines of courses, opportuni- 
ties in Radio-TV. Price is low -terms easy. 
Address: NATIONAL RADIO INSTITUTI, Dept. 
7FD4, Washington 9, D. C. 

SAMPLE LESSON FREE AND CATALOG 

Available To 

VETERANS 
Under G.I. Bills 

National Radio Institute 
Dept. 7FD4, Washington 9, D. C. 

Mail me Sample Lesson and 64 -Page Catalog 
FREE. (No sllesman will call. Please write plainly.) 

Name_ -Age- -- 
Address- 

City _ _Zone___State- 
Approved Member National Hemm Study Council J 

June, 1957 3 
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These men are getting 

i:1['1TY 
ELECTRONICS 

h 
ON REAL 

11 practical training it 

Train in Great Shops of 

A.C. and D.C. Motors 
Generators 

Switchboards 
Controllers 
Appliances 

Electronic Units 

TELEVISION 
COLOR -TV 

ON REAL 

Television 
Receivers 

Including Color TV 
AM and FM Radios 

Auto Radios 
Test Equipment 

COYNE 
in Chicago- Prepare for a better job and a real 
future in TOP OPPORTUNITY FIELDS. 
Train on real full-size equipment at COYNE 
where thousands of successful men have trained 
for nearly 60 years- largest, oldest, best equipped 
school of its kind -est. 1899. Trained instructors 
show you how, then do practical jobs yourself. 
No previous experience or advanced education 
needed. Employment Service to Graduates. 
START NOW -PAY LATER - Liberal Finance and Pay- 
ment Plans. Part-time employment help for students. 
GET FREE BOOK -"Guide to Careers in ELECTRICITY 
-ELECTRONICS and TELEVISION -RADIO " -no 
obligation; no salesmen will call. Vets and Non -Vets 
get vital facts now. 
Coyne Electrical School 500 So. Paulina Street 
Chartered Not For Profit Chicago 12, Dept. Al-11H 

MAIL COUPON TODAY! 
COYNE ELECTRICAL SCHOOL 
500 5. Paulina St., Chicago 12, I11., Dept. A7-71H 
Send BIG FREE book and details of your training offer 
by return mail. I am interested in: 

Electricity- Electronics Television -Radio 

Name 

Address 

City State 

COYNE offers 
LOW COST el fill ON 

1ft 0 pR 'rj Training in 
RAS Spare Time AT HOME 

The future is YOURS in TELEVISION! 
A fabulous field -good pay -fascinating work -a 
prosperous future in a good job, or independence in 
your own business! 

Coyne brings you MODERN -QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
-you pay for training only -no costly "put together kits." Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs -make money early in course. Free Life- 
time Employment Service to Graduates. 

lM.c001tE.lr. 
Fruition 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT GOR PROFIT 

500 S. Paulina Street, Chicago 12, Dept. A7 -NT7 

June, 1957 

Coyne -the 7natitut ion behind Nis trai, - 
iñp... the largest, oldest, beat equipped 
residential school ofite kind. Foundedlere. 

YOU CAN 
QUICKLY 

BE DOING INTERESTING 

PROFITABLE 
WORK 

LIKE THIS 

Seoul eau 42 

Boa4 
and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 
r 

COYNE Television 
Home Training Division 
500 S. Paulina St., Chicago 12, III. 
Dept. A7 -HT7 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Name 

Address 

City State 

5 
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pr This is the house 
that Jack built. 

This is the clatter 
that came from the house 
that Jack built. 

For all was the matter r i Pi. 4 
with the musical clatter, "---AAit Via. 
that came from the house vy 
that Jack built. 

This was the platter? 
Which made all the matter 
with the musical clatter, 
that came from the house 
that Jack built. 

Reviewing the data 
'twas not the platter 
which made all the matter 
with the musical clatter, 
that came from the house 
that Jack built. 

/ The difficulty was traced and 
was found to arise from the 
loudspeaker. It was promptly 
replaced with a Norelco FRS 

Speaker. And now ... 

This is the house 
with the Norelco horn 
and the maiden who's 
no longer forlorn. 

Her mate's lust for data 
discovered the platter 
was not ere the matter 
that made musical clatter, 
that came from the house 
that Jack built. 

orefco cG i . Speakers are available 
in 5 ", 8" or 12" sizes in standard imped- 
ances. Priced from $6.75 to $59.98. 

ADD TO...and improve any sound system 

with /refco© *FULL RESPONSE SPEAKERS 

Write today to Dept. N6 for brochure 
and prices of these unique speakers. 

NORTH AMERICAN PHILIPS CO., INC. 
High Fidelity Products Division 

230 Duffy Ave. Hicksville, L. I., N. Y. 
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COMING NEXT MONTH (JULY) 

(ON SALE JUNE 20) 

Our July issue will provide interesting 
summer -time reading on a variety of topics. 
Most of the electronic construction projects 
will be kept to a bare minimum of compo- 
nents, so that they can be assembled in a 
few hours. For lazy reading, we will have 
several subjects to choose from, including a 

very enlightening piece on diathermy. The 
hi -fi authors will be active and have scheduled 
stories on turntable "bounce" and rumble, an 
ultra- miniature enclosure, damping, etc. 

Our nomination for the most interesting 
article is the one illustrated on the cover -the 
"V.H.F. Ear." 

IN THIS MONTH'S 

RADIO & TV NEWS 

JUNE 

Geiger Counter with Transistor Power Supply 
Multiband FM Receiver 
One -Tube 10 -Meter Transceiver 
A Reverberation Unit for Hi -Fi Reproduction - 

the "Xophonic" 
Batteries for Transistor Radios 

Always say you saw it in- POPULAR ELECTRONICS 
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Ä4i' eff j e CAMERA DIVISION 
Dire 

YOU SAVES 
Importer's profits 

-11,91-50- Value! 41 PORTABLE 35MM TABLE 

VIEWER & PROJECTOR 

Special 
only 

23.50 

4íA 
Use it as a table viewer or wall projector at home-school--club-sales meeting. Projects a ' sharp direct view Image from color or black and white 35MM slides onto a self- contained 
%" x %" ground glass screen, or, if you wish, project your slides on a light- colored wall 
or projection screen and enjoy a 10 sq. ft. picture with the same sharp focus. Magazine 
holds 36 slides that change with the flick of a lever. Compact steel case with carrying 
handle measures 10" x 7" x 31/2" deep. With standard 100 -watt projection bulb, F3.5 lens, 
projection mirror, view screen, on -off switch, line cord and Instructions. For 103.113V. 
AC -DC. 
F276 --Shg. wt., 5 iba. Net 23.50 

COMPLETE STEREO 
CAMERA 

With Flash Unit 
3D Viewer- Frames 
Leather Case- Straps 

Takes 16 single pictures or 8 stereo pairs 
in color or black and white. Uses standard 
127 film. Matched, coated 455131 fixed focus 
lenses with F9 and F16 stops. Built in 
flash synchronization. Shutter cocking lever 
prevents double exposure. Light weight 
body covered with black leatherette and 
trimmed with Crushed aluminum. Genuine 
leather Eveready case with straps. Shpg. 
wt., 3 lbs. 
F176- Complete Camera and Kit Net 9.95 
Frames for Stereo Viewing. 
F210 -Pkg. e 12 Net .39 

TWIN -LENS 
FOCUSING REFLEX 

Two F3.5 Coated Lenses 

9 Speeds: to 1/200 Sec! 
Precision, coupled focusing of fast F3.5160 
coated lenses with stops to F22, give ex- 
cellent definition. Built-in flash synchron 
ization (standard PC terminal) and stan- 
dard cable release socket. Shutter speeds: 
1/200, 1/100, 1/50, 1/25, 1/10, 1/5, 1/2, 
1 sec. and bulb. Flip of finger erects or 
closes hood of ground glass viewer with 
magnifier. Also has built -in sports finder. 
Bugged, all metal covered case has tripod 
socket. Takes 12, 2r x 21 pictures from 
standard 120 roll film. Shpg. wt. 4 lbs. 
F205 -Less Case Net 19.49 
F206 -Leather Eveready Case Net 3.95 
F207 -Above outfit with Collapsible 

Flash Gun Net 26.39 

F2.8 
/LENS 

%te9 
Value 

Only 
34.95 

FOLDING BC POCKET FLASH 
Unique, pocket size flash gun that folds 
like a fan to 4" x 2". Efficient 41/2" 
diameter metal reflector has pebbled fin- 
ish to eliminate hat spots. B -C com- 
bination for surefire sod high voltage. 
Molded battery case with built in test 
lamp, bulb ejector and extension socket. 
Has adjustable atandaed shoe to fit all 
flash accessory clips. Uses standard bay- 
onet base flash bulbs. Exposure guide 
built-in on rear of case. With cord for 
PC fitting and condenser. Shpg. wt, 1 lb. 
F209 -With Leather Case....Net 3.99 

100 SIXTH AVE. 
NEW YORK. N.Y 

June, 1957 

IE 
35MM CAMERA WITH 

COUPLED RANGE FINDER 

LAFAYETTE "RANGEFINDER 35" 
9 Shutter Speeds a . . to 1/300 Second! 

Check these features and compare Lafayette's price with any other 
brand. Fast F2.8 coated lens and extra -wide lens aperture for brilliant, 
sharper full color or black and white pictures even in poor light. 
Sight and focus through combined range -view finder. Fully synchronized 
at all speeds for class F, M and electronic flash. Speeds from i sec to 
1 /300th. Rapid advance sets shutter, counts exposure and transports 
film. Built -in delayed action timer. Automatic exposure counter and 
film stop. Hi -speed rewind with folding lever. Standard accessory shoe 
on top-film type indicator. PC flash terminal. Takes 20 or 36 ex- 
posures. All metal body with brushed chrome trim, black leatherette 
covering. Shpg. wt., 3 lbs. 
F196- Camera, less Case Net 34.95 
F197- Leather Eveready Case Net 3.95 
F- 198 -Outfit above with Folding BC Flash Gun Net 41.85 

105100 10, MASS., 110 federal St. 

Wang 7, N. 1.. 74 Central Are 

PLAINFIEtO, H. I., 119 W second St. 

IR01 %I S8, N f., 140 f. fordham Rd. 

Please ship following: 
D 35mm Viewer 23.50 Stereo Outfit 9.95 

REFLEX 19.49 OCASE 3.95 Outfit w /Gun 26.39 
35mm Camera 34.9500uffit w /Gun & Case 41.85 
FLASH GUN 3.99 COMPLETE CATALOG (FREE) 

I am enclosing $ 

Send C.O.D. I enclose 20 % deposit 

NAME 

ADDRESS 

7 



FASCINATING NEW TRANSISTOR KITS 

knight -kit 10- CIRCUIT TRANSISTOR LAB KIT 
Sensational -work with transistors! Assemble the 
basic parts once, then complete project after project 
(10 in all), just by plugging leads into proper jacks 
on printed -circuit board -no wiring changes needed. 
Make the following: AM radio; amplifier; wireless broadcaster; code practice oscillator; electronic 
timer, switch, flasher; voice -operated, capacity. 
operated and photoelectric relays. Includes all parts, 
2 transistors, battery, headphone, instructions for projects. Shpg. wt., 3 lbs. 
Model Y -299. Net only $15.45 

LOWEST COST because our 
giant buying power passes biggest 
savings of to you...you do the 
easy assembly, get professional 
results, and SAVE! 

knight -kits 
EASIEST TO BUILD because 
KNIGHT -KIT "Step- and -Chak 
instruction manuals are marvels 
of clarity -it's just like having a 
good instrjctor at your side. 

knight -kits 
MONEY -BACK GUARANTEE: 
When properly assembled, 
KNIGHT -KITS fully meet pub- 
lished specifications, or we refund 
your money. 

EASY TERMS AVAILABLE 

Model Y -299 

knight -kit 2- TRANSISTOR POCKET RADIO KIT 
Build this pocket -size, two -transistor radio -enjoy 
loud, clear broadcast -band reception wherever you 
go! Completely self -contained with built -in ferrite loop antenna -no external antenna required. 
Printed -circuit board for easiest assembly. Highly 
efficient reflex -type circuit operates for months and 
months on long -life alkaline battery supplied. Super- 
sensitive miniature earpiece gives remarkably good 
tone. With all parts, including simulated leather 
case, earpiece and transistors. 4 x 3% x 1 % ". Shpg. 
wt., 1 lbs. 
Model Y -262. Net only $14.65 

Model Y -262 $1465 

knight -kit TRANSISTOR RADIO HOBBY KIT 
Experiment with the marvel of transistors! Printed 
circuit mounting board simplifies assembling. Just mount components, solder a few connections and 
enjoy excellent AM broadcast reception. Compact; 
fits in palm of your hand; operates from single pen- 
light cell that lasts for months. Complete with all parts, transistor and penlight cell. Easy to assemble. 
Shpg. wt., 1 lb. 
Model Y -765. Net only $4,35 
Y -266. Headset and Antenna Kit for above... $3.15 

Model Y -765 $435 

FOR HOURS OF LISTENING PLEASURE 

knight -kit "SPACE -SPANNER" BANDSWITCHING RECEIVER KIT 
Thrilling 2 -band receiver, easy to build -a great 
value. Bandswitch selects exciting short wave, in- 
cluding amateur, aircraft, police and marine radio 
(6 to 18 mc), and standard broadcast. Highly sensi- 
tive regenerative circuit. Has 4" PM speaker and 
beam -power output for strong volume. Kit includes 
calibrated panel, punched chassis, all parts and 
tubes (less cabinet). Easy to build from step -by- 
step instruction manual.? x 10M x 6"; for 110 -120 
v. 50 -60 cycle AC or DC. Shpg. wt., 5 lbs. 
Model Y -243. Net only $15.95 
Y -247. Matching cabinet for above $2.90 
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InEl SUPPLEMENT 

featurLig knight -kits 
1 

Send for our 
special Sup- 
plement No. 
165 featur- 
ing the com- 

plete line of KNIGHT -KIT 

Test Irstruments, Hobby, 

Hi -Fi and Amateur Kits. 

I Send f,r it today. 

Model Y -243 $1595 

knight -kit "OCEAN HOPPER" RECEIVER KIT 
Tops for exciting broadcast, long wave and short 
wave reception. Covers 155 to 35.0 mc with plug -in 
coils (below). Sensitive regenerative circuit; band - 
spread; for headphone or speaker use. Complete 
with all parts, tubes and broadcast band coil (less 
cabinet). Shpg. wt., 5 lbs. 
Model Y -740. Net only $11.75 
Y -746. Matching cabinet for above $2.90 
Y -741. Long Wave Coil (155 -470 kc) 79e 

Model Y -740 1175 Y -742. 1.65 -470 kc coil. Y -745. 7 -17.5 mc coil j Ea. 
Y -743. 2.9 -7.3 mc coil. Y -744. 15.5 -35 mc coil J 65c 

ORDER FROM ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILI. 

Always say you saw it in- POPULAR ELECTRONICS 
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knight -kit 2 -WAY INTERCOM SYSTEM KIT 

Model 
Y -295 

$145 

Easy to build -ideal for home or office. Consists of 
Master and Remote unit, each with press -to -talk switch. 
Remote can be left "open" for distant answering or baby - 
sitting. In "closed" position, Remote remains private, 
but can be called and can originate calls. High -gain 
2 -stage amplifier and 4" PM speakers. Delivers full vol- 
ume from only a whisper. With tubes and 50 -ft. cable. 
(Up to 200 -ft. may be added.) Each unit 414 x 61,5 x 4 %g"; 
antique white finish. For AC or DC. Easy to assemble. 
Shpg. wt., 8 lbs. 
Y -295. Net only $14.75 

knight -kit PHOTO- ELECTRONIC RELAY KIT 

Model 
Y -702 

$1350 
Advanced -design, ultra- sensitive photo -electronic system 
at low cost. Covers 250 ft. with white light -125 ft. with 
"unseen" light. Consists of Relay kit and Light Source 
kit, below. Ideal as announcer, counter, burglar alarm 
(can be set to ring bell continuously when beam is broken). 
Hundreds of other uses. SPST relay contacts. 6.3 -v. 
terminals provide power for accessories. For 105 -120 v., 
50 -60 cycle AC. Shpg. wt., 6 lbs. 
Model Y -702. Relay kit. Net only $13.50 
Model Y -703. Light Source kit. Net only...... ....$6.75 

EXCLUSIVE TEST EQUIPMENT VALUE 

knight -kit "IN CIRCUIT" 

CAPACITY CHECKER KIT 

Model 
Y-119 

$1250 
Remarkable unit checks 
capacitors while they're still 
wired in the circuit! All you 
do is press a button -and 
the "magic eye" shows opens 
and shorts. Tests opens and 

shorts on capacitors of 20 mmf or greater, even if in 
parallel with a resistance as low as 50 ohms. Complete; 
easy to build. Shpg. wt., 5 lbs. 
Model Y -119. Net only $12.50 

SEND FOR FREE SUPPLEMENT! 
SEE ALL THE GREAT KNIGHT -KITS 

23 Test Instruments 
17 Fascinating Hobby Kits 
4 Top Value Hi -Fi Kits 
5 Great Amateur Kits 

SEND FOR IT TODAY 
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Out of the Depths 
CARL AND JERRY were stretched out 

flat on their stomachs on a grassy bank 
peering down into the clear depths of an 
abandoned gravel pit. Swimming' lazily 
around in the limpid water below were 
bass that would go four or five pounds at 
least. Every now and then Jerry pinched 
a bit of bread from the sandwich he was 
munching and flipped it into the water. 
Huge fish would dart toward the descend- 
ing bread from all directions, only to turn 
disdainfully away as they saw what it was. 

"These gravel -pit bass are the smartest 
fish in the world," Jerry said with convic- 
tion. "I've tried every lure in my tackle 
box on them, and I've even stooped to bait 
fishing; but I've never lifted one of those 
pot -bellied beauties out yet, nor have I seen 
anyone else do it." 

"It's funny how they come from all sides 
when that bread hits the water," Carl re- 
marked, rolling over on his back and throw- 
ing an arm across his face to shield his 
eyes from the warm June sun. "You'd al- 
most think they had some way of talking 
to one another." 

"Maybe they do. I was reading the other 
day where scientists -working with subma- 
rine detecting devices -had discovered that 
ocean -going fish, at least, are quite noisy. 
Croakers make grunting noises; shrimp 
make a noise like a Halloween rattle; other 
fish make barking noises. Maybe these 
fresh -water bass yell back and forth to 
one another down there when one of them 
spots something good to eat. Sound carries 
well in the water, you know; so a bass 
wouldn't have to holler 'come and get it' 
very loudly to be heard all over the pit." 

"Hey! I'm getting an idea!" Carl an- 
nounced, as he sat bolt upright. 

"Just lie down and be quiet and maybe 
it will go away," Jerry suggested sleepily. 

"No, listen: if we could get a recording 
of some of those bass telling their scaly 
chums that soup was on, and then if we 
played that recording back into the water 
where we were fishing -" 

"Hm- m -m -m," Jerry said. "You're getting 
through to me. I've read that commercial 
fishermen record the feeding sounds of a 
school of small fish and play them back 
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Carl & Jerry (Continued from page 10) 

into the water to attract larger fish into 
their nets. Of course, we'd have to have 
some way of powering the tape recorder -" 

"I can lick that one," Carl interrupted. 
"The junk yard where I help the fellow 
fix up his car radios recently took in a 
wreck that had an inverter for powering 
a tape recorder in the car. I can borrow 
the inverter and a 12 -volt battery any time 
I want to." 

"So let's go!" Jerry said, scrambling to 
his feet. "The idea is just crazy enough 
to work; and even if it doesn't, it'll be 
fun trying." 

This pretty well stated the philosophy 
behind the boys' electronic experimenting. 
No idea was too outlandish for them to 
try, and the fun they got out of it was 
entirely independent of how the experiment 
turned out. What's more, they were stead- 
ily stockpiling electronic experience that 
would be invaluable to them in later years. 

IN LESS THAN AN HOUR they were 
back at the edge of the pit. The re- 

corder, inverter, and storage battery had 
been transported in a wheelbarrow pushed 
by Carl and "steadied" by Jerry. 

"I'm not going to risk a good microphone 
on this experiment," Jerry announced, pull- 

12 

ing a limp red rubber balloon from his 
pocket. "I think I can seal up the mike 
in this balloon so water can't get in, but 
you never know. This cheap crystal mike 
cartridge may not be perfectly flat in its 
response, but it has a very high output and 
it's expendable. I'll just slip it down into 
the balloon and tape the rubber neck very 
tightly around the mike cord with this 
thin plastic tape, like so. That does it. Let 
the mike down into the water so the fish 
can be getting used to it while I connect 
up the power for the recorder." 

It didn't take long to connect up the 
inverter so that it could change the 12 
volts d.c. of the battery into 117 volts a.c. 
for powering the tape recorder. When the 
tape machine was switched on, the reels 
revolved in normal fashion. 

"Guess we're ready," Jerry announced. 
"I'll run the gain wide open; that way 
we'll get the faintest possible sounds down 
on the tape. You toss some bread crumbs 
in so they'll settle right down past the 
mike, and we'll see what the finny dwellers 
have to say." 

Carl did as directed. The fish came rush- 
ing toward the location of the microphone 
and then turned away just as before. 

"This tape is going to be a doozy to edit," 
Carl reflected as he stared down at the 
submerged microphone. "How are we going 
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Carl & Jerry (Continued from page 12) 

to know, by listening, when the fish stop 
saying : 'Oh looky; there's a goody;' and 
when they start saying: 'False alarm! It's 
just an old piece of bread' ?" 

"You've got a point there," Jerry admit- 
ted; "but let's worry about that later. I'm 
going to rewind the tape now and see 
what we've got." 

WHEN THE BEGINNING of the tape 
was played back, the results were dis- 

appointing. Only some very faint rubbing, 
swishing sounds could be heard. 

"All I've got to say," Carl remarked, "is 
that those bass may be large- mouthed, but 
they certainly aren't loud -mouthed." 

"Maybe we'd better try it again," Jerry 
suggested, reaching for the tape- movement 
knob. At the very instant he touched it, 
there came faintly from the speaker the 
unmistakable meowing of a cat. 

"Holy cow!" Carl exclaimed, shading his 
bulging eyes and looking down at the micro- 
phone still dangling in the water. "I didn't 
see any catfish down there." 

"Get hold of yourself!" Jerry commanded, 
although he was visibly shaken himself. 
"Catfish don't make sounds like cats -or 
at least I don't think they do. Maybe that 
sound was already on the tape and wasn't 
perfectly erased. Just a minute. I'm going 
to put this thing on 'Record' and switch the 
monitor speaker in so we can hear what's 
being put on the tape. That way we can tell 
if we are actually picking up the cat on the 
submerged mike." 

He did this, and sure enough, the meow- 
ing came from the speaker. When the vol- 
ume control of the recorder was turned 
down, the sound disappeared, no matter 
how carefully the boys listened. Jerry 
turned the gain of the recorder amplifier 
back up and Carl carefully lifted the mike 
from the water. At the instant the micro- 
phone broke surface, the meowing sound in 
the speaker stopped, only to be followed 
quickly by a feedback howl. By switching 
off the monitor speaker and dunking the 
crystal microphone in and out of the water, 
they soon produced a recording which 
showed plainly that the sound of the cat 
was heard only when the microphone was 
immersed. 

"We've got to think this thing through," 
Jerry announced as he switched off the re- 
corder to save the storage battery. "It sim- 
ply must have a logical explanation - 
having nothing to do with cat -ghosts or 
meowing fish. That sound must be coming 
from a real cat, and that cat must somehow 
be alive down there in the water." 

"Nice reasoning so far," Carl applauded 
sarcastically; "now all you've got to do is 
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Carl & Jerry (Continued from page 14) 

explain how a cat can live under water." 
"While I'm thinking about it, let's try 

something else," Jerry suggested. "Let's 
load the recorder into that old boat down 
there and row around over the gravel pit 
while we listen. If we can tell what part 
of the pit the sound is coming from, that 
may help." 

IT DIDN'T TAKE THEM LONG to set up 
the recorder and its power supply in the 

mossy old boat. They left the monitor 
speaker on while they slowly and quietly 
moved around the small pit. It only took a 
very short time to establish definitely that 
the sound was much louder when they 
were on the side next to the road. 

"Try letting the microphone down near 
that oil drum lying on the bottom," Carl 
suggested, using the oars to ease the boat 
into position directly over the drum. 

Jerry let the microphone down until it 
was actually resting on the top of the 
drum some eight or ten feet below the 
surface. As he did so, the sound of the 
meowing became very loud. 

"There's a cat inside that barrel!" Jerry 
said in amazement. 

Carl didn't say anything. He kicked off 
his shoes and socks, pulled the sweat shirt 
off ever his head, and then stood up, un- 
buckled his belt and stepped out of his 
trousers. Wearing only his shorts, he slid 
over the side of the boat and handed his 
glasses to Jerry as he said: 

"I'm going down and tie the anchor rope 
around the drum. Then I'll come back up 
and help you pull that thing out on the 

... By dunking the microphone in the water, they 
soon produced a recording which showed that the 
cat was heard only when the mike was immersed ... 
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tionally- recognized training to qualify you for a reward- 
ing career. Over 14,000 graduates placed with all major 
U S. airlines since 1937 -your assurance that Central 
training is effective, practical and profitable. Central's 
airline instruction is formulated under the guidance of 
an Airlines Advisory Board composed of representatives 
from 19 major airlines. Preliminary training need not 
interfere with present position 

Memket of 
Natiorul Home 
Study _ouncil 
and 
Natioral 
Cosmic 
of Tecrnical 
Scho a s 

CENTRAL ALSO OFFERS 

COMPLETE TRAINING IN 

TELEVISION AND 

ELECTRONICS 

ENGINEERING TECHNOLOGY 

Get full information on 
Central's home study 
and resident courses 
which have qualified 
thousands for well - 
paying careers in Radio 
& Television Stations - 
Radio-TV repair -Elec- 
tronics Manufacturers - Guided Missiles - 
Automation-etc 

VETERANS 
Centrai offers courses ap- 
proved under G. I. Bill. 

MAIL COUPON TODAY 

FOR FREE INFORMATION 

June, 1957 

Dept. A.67, 1644 Wyandotte St., Kan .as City 8, Missouri 

Tell me more about your training program(s) which I 

have checked below: 
Airline Communications 8 Electronics 

Airline Station Agent (non -technical) 

Television and Electronics Engineering Technology 

Name Age 

Address Phone 

City, State County 

If Korean vet., give approx discharge dale 

17 



Carl & Jerry (Continued from page 16) 

bank, and we'll see what gives. A cat can't 
last too long inside there." 

As he finished speaking, he let go of the 
side of the boat and started swimming down 
to the barrel with the anchor rope trailing 
behind him. It took two or three dives, 
though, before he was finally able to tie 
the rope around the middle of the drum. 

As soon as he was out on the bank, the 
boys started pulling on the rope. The metal 
barrel came up easily until it reached the 
surface, but then Carl and Jerry had to 
pull with all their might to get it out on 
the bank. They discovered it was really 
a grease drum with a tight press -on lid. 

Once the drum was out of the water, the 
boys could hear the distressed yowling of a 
cat inside very plainly, and they lost no 
time in prying off the lid. As they did so, 
a very black, very bedraggled cat shot out 
of the opening as though it were jet -pro- 
pelled and sailed right up the trunk of the 
nearest tree. There it perched in the crotch 
of a limb, glaring down at its liberators 
with a pair of angry golden eyes. 

"ILL BE DARNED," Jerry said, peering 
J. down into the drum. "This thing has a 

lot of old junk iron in it. No wonder it was 

so heavy. There's a hole punched in the bottom that let in enough water to allow 
it to sink. Fortunately for Mr. Cat, it sank 
with the hole down; so a pocket of air was 
trapped in the top of the drum. That, plus 
the fact that he could keep out of water on 
the old iron, was what saved him." 

"How on earth did he get in there in the 
first place ?" 

"Some poor excuse for a human being put 
him there," Jerry said, his normally good - 
natured round face solemn with anger. 
"The miserable joker was probably getting 
this barrel ready to haul out here to the 
pit, and he just picked up the cat, tossed 
him inside and clamped on the lid. He must 
have thrown the drum into the pit while we 
were getting the recorder." 

"I think I'll take that cat home with me," 
Carl announced. "I'd sort of like to prove to 
him that not everyone is as mean and 
ornery as the person who put him into that 
barrel. He doesn't look too friendly but 
maybe a little warm milk will win him 
over. Wonder what we should call him ?" 

"Well, considering that a cat is supposed 
to have nine lives, and thinking about what 
would have happened if we hadn't picked 
this precise spot at this exact time to make 
our underwater recording, why not call 
him Eight- to -Go ?" Jerry suggested. --E- 
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NEW SONOTONE CA -12 12" CO -AXIAL LOUDSPEAKER 

Ask your dealer for a demonstration, or send your name and address for full details. 

The price 
will be music to 
your ears, too! 

40- 14,000 cycles - elliptical cone 
tweeter- complete dividing net- 
work. And the price ...$19.50. 
That's right, $19.50. Yet it out- 
performs speakers selling at 
three times the price. Interested? 
Listen to the CA -12 and be con- 
vinced. 

Electronic Applications Division 
SONOTONE' CORPORATION 

Dept. LG -67, ELMSFORD, N. Y. 

NAME 

ADDRESS 

CITY ZONE STATE 
Lc -67 

Always say you saw it in- POPULAR ELECTRONICS 



RADIO -TV and 
ELECTRONICS TRAINING 

.. AT A PRICE 
YOU CAN AFFORD! 

I. 

Yes, this great course costs far less than eel training of its kind 
given by other major schools! Radio- ieleslson Training School 
will train you for a good job in Tlevisize or Industrial Elec. 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of H - a complete training program including over 
120 lessons. Eleven Big Radio -Television Kits, Complete 

Color -TV Instruction, Unlimited Corsultation Service ... 
ALL at o really big saving fie you. How can we do 

this? Write to us today ... and 'Ind outl 

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

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

We Wont 100 /Acre Shops for 1957 

This 35 year old -raining organization - 
called RTS. that's Radio -Tlevision 
Training School - wants to establish a 

string of Rad'e -V Repair Shops in 
principal cities throughout the U. S. 

So far, 31 such shops are NOW IN 
BUSINESS A'D PROSPERING. We 
are signing contracts with ambi- 
tious men o become future own- 
ers and operators of these shops 
in all areas. 

:OR UNSKILLED 
INE)PERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAY1 

We must insist that the men 
we sign up be trained in 
Ratio -TV Repair, Merchan. 
disie9 and Sales by our 
traiirig methods- because \ WE KNOW the require- 
ments of the Industry. 

*tubes Therefore, we will TRAIN 
YOU . we will show 

excluded yeu how to earn EXTRA 
':ASH, during the first 
mcnth or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 

Est. 1942 SPARE TIME! 

COMPLETE 

COLOR 
APPRII\ Ell 

%Illy ICE. 
SHOP 

INSTRUCTION 
INCLUDED 

Gel your free book on the 

FAMOUS RTS BUSINESS PLAN 
find oui how you con open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equipment 

you build 
all these units 

.4 

When you are ready and qualified to operate 
on of our RTS -Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts end 

supplies. In other words we will stoke you 
AN OFFER NEVER MADE BEFORE BY 

ANY TRAINING ORGANIZATION. 'Jrder 
the RTS Business Plan you receive: 

1. An lectrie sign for 6. Plans for shop 
the shop front. rr mnt. 

2. Complete laboratory 7. Instruetion on hew 
of test equipment. to go into business. 

3. Letterheads, calling S. Conti esnSul- 
cards. repair tickets, tation and help 
etc. C. The right te ste 

a. Basic inventory of RTS Seal of 
tubes, parts, A I. and alp 
applies. RTS Credo. 

5. Complete advertising 10. Tee right to use 
and promotional the Famous 
material, Tract* Mark. 

RADIO- TELEVISION 
TRAINING SCHOOL 
5100 S. VERMONT AVENUE 
LOS ANGELES 37, CALIFORNIA 

ITS ®IiaSìnBi AH 

. CUT OUT AND MAIL - MODAYI 

SUSINE SS 

PLAN 

SAMPLE 
LESSON 

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

June, 1957 

RADIO -TELEVISION TRAINING SCHOOL 
5100 S. Vermont A . Dept. Per 
Los Angeles 37, California 

SIND MI FREI - all of 19 tunity 
"Good Jobs in TVElectronics. "A 'Repair Shop Of Your Own" 
and "Sample Lesson... 1 am intereo: int 

Radio- Telwision 3 Industrial tl.ctronlcs 
(Automation) 

Name 

Add 

City i State 
300 

Age 

J 
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easy to install OP'tronics 

high fidelity 
record 

changer 
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RC -456 
4 -speed 
automatic and manual 

The Collaro RC -456 is good news for 
anyone who has been putting off a high 
fidelity system because of installation 
chores. The Collaro record changer is 
prewired for power as well as audio, 
and offers the plug -in- and -use conveni- 
ence of a finished record player. 
Two additional installation aids are 
available as optional accessories: 
pre -cut mounting board and finished 
hardwood base. Only one is required 
depending upon whether you plan an 
inside -cabinet or open -shelf system. 
The Collaro RC -456 offers you these 
important high fidelity features: heavy 
4 -pole motor 4 speeds: 162/3, 331%, 45 
and 78 rpm jam -proof safety clutch 
automatic intermix manual operation 

constant, rapid change cycle mini- 
mum wow and rumble heavy, rim - 
weighted turntable automatic shut -off 
and idler disengage single knob speed 
selection plug -in cartridge shells. 
$34.50 at hi -fi dealers 
(less cartridge) slightly higher West el Rockies: 
write to Dept. ZF -18 

ROCKBAR 
CORPORATION 

650.Haistead Avenue. Mawaroneck,.N. Y. 

BOOKSHELF 
"HANDBOOK OF SOUND REPRODUC- 
TION" by Edgar M. Villchur. Published by 
Radio Magazines, Inc., Box 629, Mineola, 
N. Y. 218 pages. Hard cover. $6.50. 

We are always partial to magazine arti- 
cles that eventually find their way into 
print as a part of a book. Since the chap- 
ters can cover a complete topic, they are 
frequently easier to read and digest. This is 
the case with Ed Villchur's long- awaited 
handbook on sound from the technician's 
and engineer's viewpoint. It is presented in 
an interesting, spritely fashion, maintain- 
ing a steady pace but not skipping any 
necessary facts or figures. 

Recommended: If you missed the indi- 
vidual parts of the series as published in 
Audio magazine, you will find this book an 
important and valuable addition to your 
library. The serious hi -fi fan can do no 
better than have this book in place of many 
pseudo- scientific hi -fi paper backs. 

"RCA RECEIVING TUBE MANUAL, 
RC- 18." Published by Tube Div., Radio 
Corporation of America, Harrison, N. J. 
352 pages. Soft cover. Price, 75 cents. 

Like its preceding editions, the current 
issue of this manual is comprehensive and 
authoritative. Revised, expanded, and 
brought up to date, the book contains tech- 
nical data on more than 575 receiving 
tubes, including TV types. In addition, it 
covers theory and circuit applications in 
easy -to- understand style. The section on 
applications has been broadened to include 
TV information. Circuits presented, using 
some of the tubes described in the manual, 
include those for a code practice oscillator, 
various receivers, and hi -fi units. 

Recommended: to all those who are ac- 
tively interested in electronics. 

m m 
"VHF HANDBOOK" by William I. Orr 
and H. G. Johnson. Published by Radio 
Publications, Inc., Danbury Road, Wilton, 
Conn. 210 pages. Soft cover. $2.95. 

Something on the order of 18% of all ra- 
dio hams operate their equipment in the 
v.h.f. spectrum. Up until this moment, 

Always say you saw it in- POPULAR ELECTRONICS 



Bell Laboratories researchers Henry S. McDonald, 
Dr. Eng. from Johns Hopkins, and Max V. Mathews, 
Sc.D. from M.I.T., examine magnetic tape used in new 
research technique. Voice waves are converted into 

sequences of numbers by periodic sampling of ampli- 
tudes, 8000 samples per second. General purpose 
electronic computers act on these numbers as a pro- 
posed transmitting device might. 

They send real voices on imaginary journeys 

In their quest for better telephone service, Bell 
Laboratories researchers must explore many new 
devices proposed for the transmission of speech 
signals. For example, apparatus can be made to 
transmit speech in the form of pulses. But re- 
searchers must always answer the crucial ques- 
tion: how would a voice sent through a proposed 
device sound to the listener? 

In the past it often has been necessary to con- 
struct costly apparatus to find out. Now the 
researchers have devised a way to make a high- 
speed electronic computer perfectly imitate the 
behavior of the device, no matter how compli- 
cated the device may be. 

The answer is obtained without building any 
apparatus at all. 

June, 1957 

The researchers set up a "program" to be fol- 
lowed by the computer. Actual voice waves are 
converted into a sequence of numbers by sam- 
pling the waves 8000 times per second. Numbers 
and program are then fed into the computer 
which performs the calculations and "writes out" 
a new sequence of numbers. This new sequence 
is converted back into real speech. Listeners hear 
exactly how well the non -existent device could 
transmit a real voice. 

With this novel technique, new transmission 
ideas are screened in only a fraction of the time 
formerly required. Thus valuable time and scien- 
tific manpower are saved in Bell Laboratories' 
constant search to provide still better telephone 
service for our subscribers. 

BELL TELEPHONE LABORATORIES 
World center of communications research and development 
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however, there has been no book especially 
devoted to the problems of receivers, trans- 
mitters, and antennas for the v.h.f. fre- 
quencies. These hams have been depending 
upon partial information published in other 
handbooks which also cover the lower fre- 
quencies. Personally, we feel that Bill Orr's 
latest handbook (his first one deals with 
beam antennas) is a refreshing breath to 
a part of the hobby that has suffered from 
lack of comprehensive published informa- 
tion. He has packed this book with plenty 
of facts and has rounded it out with good 
discussions on propagation and test equip- 
ment. 

Recommended: to all hams and Novices 
(don't forget 2 -meter phone), and to those 
wanting some insight on v.h.f. circuitry 
problems and their solutions. 

"'TV -IT'S A CINCH" by E. Aisberg. Trans- 
lated from the French by Fred Shunaman. 
Published by Gernsback Library, Inc., 154 
West 14th St., New York 11, N. Y. Soft 
cover. 224 pages. $2.90. 

From the transmitting studio to the pic - 
ture tube in your receiver at home, the 
technology of television is covered in breezy 
dialogue form between two characters - 
Will (who asks the questions) and Ken 
(who answers them). The result is a popu- 

larly written treatise on video which cov- 
ers the points most likely to be raised by 
anyone interested in the subject who has a 
background in basic electronics. The text 
is amply illustrated with clever drawings 
that amuse as they instruct. 

Recommended: as an excellent introduc- 
tion to the subject of television. 

Free Literature Roundup 

Which tape to use for a specific record- 
ing job is the subject of a small folder 
available from Minnesota Mining & Manu- 
facturing Co., Dept. M7 -56, St. Pául, Minn. 

A representative selection of test equip- 
ment is described in Bulletin No. 2058, is- 
sued by the Simpson Electric Co., 5200 W. 
Kinzie St., Chicago 44, Ill. 

Low -cost speaker systems and other hi -fi 
equipment are listed in Brochure HF -250. 
Write to Lafayette Radio, 165 -08 Liberty 
Ave., Jamaica 33, N. Y., for a copy. 

"Speaking About Loudspeakers" is a 32- 
page booklet written for the layman. Send 
10 cents to cover mailing and handling 
costs to University Loudspeakers, Inc., 80 
South Kensico Ave., White Plains, N. Y., 
and you'll receive your copy. - 

INDUSTRIAL ELECTRONIC - 
AUTOMATION TECHNICIANS 
Desperately Needed! 
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Never in history has there been such a tremendous demand for Elec- 
tronic technicians at the servicing, maintenance and assistant Engineer. 
ing level, in all fields of electronics. Industries, Businesses, large and small 
are turning to Electronically controlled machinery... AUTOMATION! 
Whether it's a Robot airplane, an auto- 
mobile plant with an integrated line of 
machines, a Sensing Device, Computing 
S.. qtem or Communications -each re- 

quire electric power applied through auto- 
matically controlled processes. This means 
there are positions open at all levels 
and phases for Electronic Technicians. 

TOP PAY UNLIMITED OPPORTUNITY 
SECURE FUTURE 

Let us send you FREE, without obligation, complete 
details of our Resident Electronic Training Program- r- 
originated by Bailey Schools- acclaimed by Electronic 
Engineers. See how you save time as you learn -by -doing 
with intensive laboratory work on the meet recently de- 
vrloped Electronic equipment, plus classroom required 
physics, mathematics, etc. 
We help you find part time work while in our school -help 
place you with America's leading companies after gradua- 
tion. Act now -mail coupon today! 

VETERAN APPROVED 

Bailey Technical Schools 
1626 S. Grand St. Louis 4, Mo. 

Bailey electronic students 
learn Industrial Television 
on specially designed 
equipment such as this 
panelboard, which is a mul- 
tiple camera and screen 
control. The Bailey Elec- 
tronic course includes an 
outstanding comprehensive 
program in radio and TV 
receiver servicing. 

MAIL TODAY 
Please mail immediately this free booklet without obligation. 
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douflie 
usaJmfl! tile price 

Dux ADOr11.411 

BATTERY 
OPERATED 

o 
Jost flip the switch. 

o 
S- andard se-isihvitìes 
as used h s -. rV! a, rig 

manuals. 

o 
3. ranges-wit the 
fcmous T-iplutt tingle 
knob control 

o 
E;tre on stiles - 
u-,obstructec vis bility. 

Triplett Model 631 the standard Combination YOM and 
VTVM $64.50. Here's the one instrument which will do 
practically a//the measuring in your electronic projects. 

VOM is essential equipment in electronics for measuring cur - 

lent, resistance and voltage. A VTVM is important or voltage 

measurements where it is desirable that the measuriig instrument 
cause little or no current drain. 

By using the Volt- Ohm -Mill iammeter for all general testing (90% 
cf your testing) and the Vacuum Tube Voltmeter oily when you 

reed it, you have the advantage of a VTVM with eKtomely long 

battery life. Batteries are used only about one -tenti ES much as 

it the ordinary battery- operated VTVM. 
Features: Ohms, 0 -1500- 15,000 (6.8 -68 center scale. First divas - 

iin is 0.1 ohm.) 

Megohms: 0 -1.5 (6,800- 680,000 ohms cent. scale., 

Galvanometer center mark " -0 +'. for discriminator alignment. 

AF Probe permits measurements up to 250 MC. $:.00 net extra. 

Featured by leading electronic parts distribu_ors everywhere. 

Triplett Electrical 
list-umeit Company 
Bluffton, Ohio 

53 years of eroerience 
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You Don't Need a Degree To Succeed in 
Electronics HELP YOURSELF THE EASY 

RIDER BOOK WAY 
Rider Books are the quick, easy, economical way 
to increased electronic and technical knowledge. 
You know more, you advance your career . . . 
at the same time you can enjoy such wonderful 
hobbies as high fidelity, TV and radio kit 
building and amateur radio. 

ELECTRONICS TECHNOLOGY SERIES 
edited by Alex. Schure, Ph.D., Ed.D. 

An economically priced series of books devoted to the ex- 
planation of the basic concepts and principles of individual 
phases of electronics technology. Each book deals with a 
specialized subject; groups of these books form broad 
categories in the study of electronics technology. 
Soft Covers, illus. 

#166 -RC & RL TIME CONSTANT $ .90 
#166 -2 -F -M LIMITERS & DETECTORS $ .90 
#166 -3- FREQUENCY MODULATION $ .90 
#166 -4- CRYSTAL OSCILLATORS $1.25 
#166 -5 -A -M DETECTORS $1.25 
#166 -6- LIMITERS & CLIPPERS $1.25 
#166 -7- MULTIVIBRATORS $ .90 
#166 -8 -R -F TRANSMISSION LINES $1.25 
#166 -9- AMPLITUDE MODULATION $1.25 
#166 -10- BLOCKING OSCILLATORS $1.25 
#166.11 -WAVE PROPAGATION $1.25 
# 166 -12- SUPERHETERODYNE 

CONVERTERS & I -F AMPLIFIERS $ .90 
#166- 13 -L -C OSCILLATORS $1.25 
#166 -14- ANTENNAS $1.50 
#166 -15- INVERSE FEEDBACK $ .90 
#166 -16- RESONANT CIRCUITS $1.25 

REPAIRING TELEVISION RECEIVERS 
by Cyrus Glickstein 

The most modern completely practical book, written by an 
expert with long experience in television receiver repair. 
Devoted to troubleshooting and repair techniques which are 
modern, yet down -to-earth. Covers the use of simple as well as 
elaborate test equipment of all kinds. It explains step -by- 
step procedures. Profusely illustrated. Soft cover, 212 pp. 
# 191 .......................................................-...... ............................... ....................._.....Only $4.40 

TELEVISION - HOW IT WORKS (2nd Edition) 
by .1. Richard Johnson 

The most modern and authoritative text describing the 
theory of operation of all black- and -white television re- 
ceivers. Each part of the receiver is explained in thorough 
detail and in a manner that makes the functioning of the 
components and the organization of the circuitry completely 
understandable. Illustrated with specially prepared 
drawings. 352 pp., illus. 
#101, Leather Finish MARCO cover .................. ...........................Only $4.60 
3t101H, Cloth Bound...._ ............._.. ......._.._._........... ...........................Only $5.50 

HOW TO TROUBLESHOOT A TV RECEIVER 
by J. Richard Johnson 

A book written for the newcomer, to aid in a systematic 
procedure for trouble -shooting. An easily understandable, 
step -by -step guide. Soft Cover, 128 pp., 5'4 x 8s /z ", illus. 
#152 .. .......................................................................... ....._......................... -.Only $1.80 
ORDER TODAY! These books are sold by electronics parts jobbers 
and bookstores. If your dealer doesn't have these books, mail 
this coupon today. 

JOHN F. RIDER PUBLISHER, INC. 
116 West 14th Street, N. Y. C. 

I have enclosed $ ............._... Please send me. 
Electronics Technology Series (fill in catalog number desired/I 

Repairing Television Receivers, $4.40 
Television -How it Works (2nd ed.), $4.60, $5.50 cloth bound. 
How to Troubleshoot o TV Receiver, $1.80 

Add state or city sales tax where applicable. In Canada. 5% higher. 

Name 

Address 

;City d State 
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FROM OUR READERS 

Citizens Band DX 
I want to let you know how much I appre- 

ciate POP'tronics. I think it's the finest for fel- 
lows who are interested in radio but may not 
want to bother with a ham license. I particularly 
enjoy the Citizens Band on 465 mc. and would 
like to hear of DX contacts on this frequency. 

A. J. COLELLA, 2A2101 
541 -18th Street 

Brooklyn 15, N. Y. 

Vokar Improvements 
A few experimenters may find it valuable to 

make some changes suggested by the . Vokar 
Company after publication of my article in the 
May 1957 issue, page 63. 

Make TR1 a 2N113 instead of a 2N136. 
Make R1 39,000 ohms instead of 6800 ohms. 
Make R2 18,000 ohms instead of 6800 ohms. 
Make R10 18,000 ohms instead of 100,000 ohms. 
Add a new resistor (2700 ohms) from lug 1 

of T2 to circuit ground. 
FRANK TOOKER 

Lakehurst, N. J. 

Clubs Asking For Help 
Your POPULAR ELECTRONICS is avidly read by 

many young boys who are training in our Social 
Service Squad. This organization is the only 
one of its kind in London, and is a club built 
by its members, rendering any type of public 
service to the community. All members are under 
18 years of age. Our home -built radio station 
repairs radio receivers free of charge for the 
disabled and aged. 

If there are any similar organizations in the 
USA, we would be indeed happy to hear from 
them. 

JAN FOSTER 
Springfield Social Service Squad 

Training Center 10a, Big Hill 
Clapton, London E.5, England 

We have just started a hi -fi club for our stu- 
dents. Our treasury consists of dues alone and 
we were wondering if your readers might have 
some back issues of POP'tronics that they could 
send us. I think we would be able to pay postage 
from anywhere in the USA. 

NORMAN METHOT 
Tantasqua Regional High School 

Sturbridge, Mass. 

Cost of Projects 
I am writing to congratulate you on a very 

fine magazine. I especially enjoy the experimenter 
and ham sections. The only improvement I can 
suggest would be to re-continue the estimated 
price of the projects in construction articles. I 
noticed that you did this some time ago, but 
apparently stopped. 

DAVE MILLAR 
University City, Mo. 

Dave, you have a good point there, but un- 
fortunately it just didn't seem to work out in 

(Continued on page 28) 
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CA offers you the 

finest training 

at home in 

Radio-TV 

electronics, 

TV servicing, 

Color TV 

lßì 
RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREET, NEW YORK /4, N.Y. 
In Canada -RCA Victor Company, Ltd., 

5001 Cote de Liesse Rd., Montreal 9, Que. 
June, 1957 

The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay - 
as- you -learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 

RCA Institutes, Int., Home Study PE -67 
350 West Fourth Street New York 14, N. Y. 

Without obligation, send me FREE CATALOG 
on Home Study Courses in Radio, Television 
and Color TV. No salesman will coll. 

Name 

Address 

L- City 

Please Print 

Zone.... State 
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ELECTRONIC MEMORY I 

COURSE 
11 

Why People Like GENIAC 
1I beautiful simplicity . . . good graded instructions." 

I am very happy to say I have derived many 
hours of entertainment as well as education from 
this instrument." 

T /Sgt. W. B., USMC 
I have purchased your kit and have become 

greatly interested in electrical brains. I want to 
thank you for the infinite amount of knowledge 
contained in this moderately priced kit." 

W. P., Cleveland. Ohio 
I am enjoying the 'GENIAC' kit and have been 

trying to design new circuits in my spare time." 
L. S., Fontana, Wisconsin 

You have an ingenious design of beautiful sim- 
plicity accompanied by good graded instruc- 
tions." 

TECHNICIAN 

ELECTRONICS 
AMATEUR 

EXPERIMENTER 

HOME STUDENT 

. our 

A. S., Cleveland, Ohio 

son has found . . . enjoyment and knowledge." 
"I am very delighted with my kit and we boys 
here at the dormitory at York College who 
are planning to become engineers are having 
a very interesting time assembling the various 
machines." B. B., York, Nebraska 

"Our son has found considerable enjoyment 
and knowledge working with this kit." 

Mrs. S. S., Havertown, Pa. 

"My son has enjoyed your GENIAC and I feel 
that this kit is an ideal arrangement for giv- 
ing anybody the basic ideas for the principles 
of computers." 

P. M., Electrical Engineer and Instructor, 
L. A.. California 

COLLEGE 
STUDENT 

HIGH SCHOOL 
STUDENT 

FATHER AND 
SON TEAM 

. you have a fine teaching instrument." 
' We believe GENIAC will serve a useful 
purpose as a training aid in our ICA tech- 
nical assistance mission with the Turkish 
Ministry of Education in the field of tech- 
nical education." 

W. V., Program Chief 

I am a former electrical engineer (now 
a physician) and I was delighted to read 
your instructions and see the way your 
apparatus is put together. I think you 
have a fine teaching instrument." 

J. M., Baltimore, Md. 

I am interested in your 'GENIAC' kit 
both for my own school and for possible 
wider use in the city." 

W. M., Chairman of Math Dept., 
Brooklyn, N. Y. 

INTERNATIONAL 
EDUCATOR 

ELECTRICAL 
ENGINEER 

MATH 
DEPARTMENT 

HEAD 

Advanced Courses in Computer Operation 
DIGITAL COMPUTER 

COURSE 

Shows how to set up and 
build computers and ex 
periment with pulses, gates 
storage, add, subtract, mul- 
tiply, design circuits. Man 
uals, wiring diagrams and 
texts provide a complete 
introduction to theory and 
practice. $28.00 Course C -2... 

ANALOG COMPUTER 
COURSE 

Lists sources of materials 
parts, theory and practical in- 
structions plus wiring dia- 
grams and schematics for add- 
ing, multiplying, integrating 
and differentiating; gives prac- 
tice in calculating scale fac- 
tors, choice of time scales, 
machine equations and block 
diagrams. 
Course C -3 $28.00 

The course contains instructions for 
building relay memories, magnetic 
core memories and tube storage mem- 
ories, with detailed descriptions of 
methods of storing information and 
automatically giving instructions to 
electronic devices. Suitable for all 
levels -particularly designed for 
people who have some knowledge of 
electronics. Including $28 .00 Texts: Course C -1 

ALL THREE COURSES TOGETHER $75.00, SAVING OF $9.00 
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/p.IU/A MACHINE THAT COMPO 

BUILD IT YOURSELF in a few hours! 

MUSIC 
WYNN..rr\r :.rrrr.rr ,rr-,lr _ Y rr=rMrlrr ,, rr ==!1 rlrr r i111.IMIIIIMPUMPIMI 

Actual tune composed on GENIAC 

COMPUTES, "REASONS" 
PLAYS GAMES 

GENIAL 
ELECTRIC BRAIN 

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the clear -cut, step -by -step directions given in a thrilling booklet! No soldering required . no wiring beyond your skill! GENIAC is a genuine brain machine -not a toy. The only logic machine kit that not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic logic, automation, etc. So simple to construct that even a twelve -year -old can make a machine that will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never available before! 
OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of ingeniously designed parts makes building circuits one of the most fascinating things you've ever done! You set up problems in a variety of fields -and get your answers quicker than you can set them up! Play games with the machine -nim, tic -tac -toe, etc. -and pit your brain against its logic! Solves puzzles in a few seconds that would take you hours without the aid of the machine. You actually see how computing and problem -solving is analyzed with algebraic solutions transferred directly into circuit diagrams. 
YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1957 Model GENIAC KIT contains: (1) a complete 200 -page text, "Minds and Machines " -a basic introduction to computers. (2) "How to Construct Electrical Brains At Home " -a fully illustrated text book on basic computer design theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A special booklet with full scale diagrams that you can tear out and place on your work bench for easy assembly. (4) Beginners' Manual. Starting from scratch, the manual adds extra experiments, thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 400 components and parts. 
So -mail the coupon for your GENIAC today! Your money back if not delighted! 

Some Firms and Institutions that have ordered GENIAC: 
Allis-Chalmers 
Remington -Rand 
International 

Business 
Machines 

Wheeldex Mfg. Co. 
Manuel Missionary 

College 

Walter V. Clarke General Insurance Los Angeles 
Associates Co. of America Public Schools 

Barnard College Lafayette Radio Kansas State 
Westinghouse Rohr Aircraft Co. University 

Electric Albert Einstein Duke University 
Medical College Coral Gables 

Phillips Naval Research Bell Telephone 
Laboratories Laboratories Laboratories 

K1-Only 

(Add $1.00 W. of Miss. 
52.00 Outside U. S.) 

UP TO DATE? 
PHYSICS 

High School Physics 
Part I -PIA 
Part 2 -PIB 
College Physics 
Part I -P2A 
Part 2 -P28 
MATHEMATICS 

Trigonometry 
Algebra 
Solid Geometry 
Calculus 
Statistics 

Is your knowledge of these new technical 
had time to study them but need to now. 
our new, modern, low -cost course. Work of 
those that interest you. 

ELECTRONICS 
Television P3A 
Radio P3B 
Radar -Theoretical FOCI 
Radar -Practical P3C2 
Musical Instruments P3D 

CHEMISTRY BIOLOGY 
High School El School 
College 
Analytic Human Biology 
Qualitative Zoology 

rganic 
OQuantitative Botany 

Physical Genetics 
19 Please send me GENIAC Kit. $19.95 (Add $1.00 West of Mississippi o 

fields rusty? Perhaps you never 
Write for free information about 
your own speed at home. Check 

Acoustics Hi -Fi P4 
Nuclear Physics P5 
Analog Computer C3 
Digital Computer C2 
Memory Storage CI 
Construction of Robots P57 

PSYCHOLOGY 
Normal PSI 
Child PS2 
Abnormal P53 
Mental Hygiene PS4 
Aptitude Test PS5 
Rapid Reading PS6 
Construction of Robots PS7 

r $2.00 Outside U. S.) 

OLIVER GARFIELD CO., Dept. PE -67A, 31 Broadway, New Haven, Conn. 
Name 

City 

Age Occupation 

Zone State 
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"the finest transmitter 
that a novice can buy " 

These are the words of KN4MGl ! 

Dear Leo, 

This is a letter of gratitude and appreciation. I 

want to thank you and your fine staff for manu- 

'acturing the little Globe Chief Transmitter. 

In my opinion the Chief is the finest transmitter 

that a novice can buy. It is undoubtedly the best 

transmitter under ;100 that can be 

transmitters aid 
I think the Chief out performs 

higher price ranges. 

I bare basis 
days, 

belief, 
ave worked n43 

only 

states, three 

ant sixteen days, I 

VE's, one VPT and a 63. This is proof enough that 

the Chief is a great little transmitter. If every 

and what 

bam just 

kind of 

knew 
h results Ihave obtained frrom its you would 

be flooded with orders for the fine little trans- 

mitter. There are about 17 hams in Tifton, and 

they are all impressed with the Globe Chief I own. 

I, with the Chief, have worked twice as 
many 

states in one month as these hams in a year. 
rob 

M you are reading this letter, Leo, you 
u 

prob- 

ably 

air 
ably thinking, "This guy most stay 

hours a day to rack up so many states in a short 

time." Well, Leo, that seems toemaie 
hatthvery 

body thinks, but the truth is, 
hour a 

for an average of 7 hours a week, about an 
I, just 

day, sometimes less than that. And, Leo, 

an average operator. I m 

a don't use a fancy 

a key, I don't use a bug, and I 

antenna.. 1 owe everything I've accomplished to 

the Chief. It just goes to show what fine results 

can be obtained by using the Chief. In closing, let 

me say this, I will own WRL products for the rest 

of my ham career and I will always be assured that 

I will own the best. 
Sincerely, 
Bob Patrick KN4MGL 

Box 330 

Tifton, Georgia 

And you can own the WRL "Chief " 

0/44 $52r 
mo. 

or $49.95 Cash 

Completely Wired: 
$64.95 Cash 

90 Watt Xmttr.; 75 Watts 
for Novice Use. Power Supply 
included. Completely bandswitching, 
160 -10M, and a host of Top -Notch 

For Complete Information : - 

Features. 

WORLD RADIO LABORATORIES 
"The World's Largest Distributor of Amateur Radio Eqpt." 

3415 W. Broadway Council Bluffs, Iowa 
PHONE 2 -0277 
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Letters (Continued from page 24) 

actual practice. We attempted to estimate the 
cost of parts in our construction projects but 
found that it fouled up several advertisers. For 
example, if we said it cost $20 to build such - 
and -such a receiver and a kit manufacturer put 
it together for only $15, our readers got suspi- 
cious. They thought they were getting incom- 
plete kits or junk from war surplus stocks. The 
fact of the matter was that some manufacturers 
had the components necessary in large reserve 
stocks and were passing their savings along to 
the POP'tronics readers. This left some adver- 
tisers holding the bag, and I'm sure you'll agree 
that they didn't deserve to do so. 

Frye- Kohler Fans Sound Off 
Please thank John Frye for his great work 

with "Carl & Jerry." I haven't missed a story. 
By the way, are these two real boys, or just 
fictional characters? 

JAMES LISSON 
Depew, N. Y. 

I sure like the way your articles are written 
-clear and concise. Please continue those wacky 
stories by Kohler -he's the greatest ! 

HARVEY SAWYER 
Redlands, Calif. 

As a journalism student with an interest in 
electronics, I have one request to make. Keep 
those side -splitting stories by Kohler coming in 
every issue. I believe that I enjoy laughing at the 
Boy Wonder and Friend Wife as much as I 
enjoy the informative articles. Through Kohler 
and John Frye, we get a sugar- coated pill on 
basic electronics. 

RALPH SANDERS 
Fort Smith, Ark. 

Thanks, Jim, Harvey and Ralph, and the rest 
of the Frye- Kohler fans that wrote in last month. 
You will particularly like the twist at the end 

of Kohler's latest episode (p. 62). "Carl & Jerry" 
introduces a new character this month which 
will play an important part next fall. 

Jim, in answer to your question about the 
boys, I can only report that I haven't personally 
seen them, but it's pretty definite that they come 
from somewhere around Indiana. 

Success With Projects 
In looking through some back issues of POP' - 

tronics, I came across the "Simple Proximity De- 
tector" (April 1956). I gleaned the necessary 
parts from my junk box and proceeded to build 
it. The unit worked on the first try and the 
sensitivity was far greater than I had expected 
it would be. 

STEVE BELL, K2POV 
Forest Hills, N. Y. 

Thank you for the article by Eugene Coriell 
on fixing up old radios. It permitted me to 
locate the trouble in my Marconi '38. 

ANDRE LAPOINTE 
St. Hyacinth, P. Que. 

Thanks for the kind words. We're always glad 
to hear from POP'tronics experimenters. 30 
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This book is a Gold Mine 

Send for it immediately! 

REVEALS HOW YOU CAN GAIN QUICKER SUCCESS 

OR TURN YOUR HUBBY INTO A WELL -PAID CAREER 

IN RADIO ... TELEVISION ... ELECTRONICS 

Whether you're an amateur . . . a hobbyist . . . or already in 
electronics ... Let us show you how to have a bright career in 

RADIO! TELEVISION! ELECTRONICS! 
TURN YOUR HOBBY INTO A HIGH -PAY CAREER! 
Today thousands of electronics hobbyists have an op- 
portunity to turn their hobbies into profits. It's the 
"Age of Electronics "! Trained men are in crucial de- 
mand! You may be "outside" the electronics indus- 
tries now, working on a job you enjoy far less than 
experimenting, building, transmitting, receiving: work- 
ing for less money than is being paid to electronics 
engineering technicians. But your "true love" is elec- 
tronics. Why not awaken to your opportunities -now? 
ELECTRONICS HAS GOOD PAYING JOBS FOR 

TRAINED MEN LIKE YOU! 
And only trained men can fill them. You can get your 
share, if you take time now to gain that indispensable 
knowledge. 
Here are just two of the typical high -level opportuni- 
ties available to CREI- trained men: 

"Just about four months have passed since I made 
my first recruiting trip to CREI. As a result of that 
visit Messers. Kohs. Plante and Wenger are now 
members of the Laboratories and Mr. Kresge soon 
will be . we have some openings now and will 
have others -Bell Telephone Laboratories, 
Murray Hill, N. J. 
"Two openings in our Field Service . aircraft 
electronics ... starting salary is $380 and up ..." -North American Aviation, Inc., Columbus, Ohio. 

YOU NEED ADVANCED TRAINING 
Sure you have some experience. But the fellows with 
only partial technical knowledge move slowly, or stand 
still while you -the man with advanced technical 
training -plunge ahead in the golden world of elec- 
tronics opportunities. 
w 

To help us nswer your request i telligently, 
please give the following information: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS ARE 
YOU MOST INTERESTED' 

ACQUIRE NECESSARY TRAINING AT HOME 
Use spare -time hobby hours for CREI Home Study as 
thousands of successful technicians have done since 
1927. Get concentrated training in minimum time, 
then step into a good job and enjoy good pay in the 
mushrooming electronics industry. 
SEND FOR FREE BOOKLET. IT TELLS YOU HOW 
How to gain career success in the tremendous elec- 
tronics industries. It pinpoints opportunities which 
exist. By 1960, the electronics industries will do no 
less than $15 billion worth of business per year, not 
counting military orders. Take TV for example: there 
are about 39,000,000 TV sets and over 425 TV sta- 
tions on the air. Color TV is pushing ahead furiously. 
Electronics is the ONE field of maximum opportunity 
in this electronic age. 

CREI TRAINS YOU IN MINIMUM TIME AT HOME 
Thousands of men before you have benefited quickly 
from CREI Home Study training. Thousands of CREI 
graduates are now employed in industry here and 
abroad. Here is what they say: 
"In this time of less than two years, I have almost 
doubled my salary and have gone from wireman, to 
engineering assistant and now to junior engineer. 
I have CREI to thank." -Frank A. Eckert, 22 Clover 
Lane, Levittown, Pa. 

FAMOUS FOR 
30 YEARS 

CREI is known 
and respected 
throughout the 
Electronic world. 
Since 1927 we 
have trained thou - 
ands in the mil- 

itary, industry 
and government. 

ASK ANY EN- 
GINEER." 

VETERAN? 
If you are eligible for training under the 
new G.I. Bill of Rights, check coupon 
for full information. 

LIKE TO STUDY IN WASHINGTON? 
CREI also offers resident instruction at 
same high level day or night. Classes 
start often. Check coupon for Residence 
School catalog. Qualified residence 
graduates earn degree: "Associate in 
Applied Science." 

MAIL THIS COUPON ... TODAY! -- 

CAPITOL RADIO 
ECPD Accredited 
Founded in 1927 
Dept. 126 -D, 3224 
Send booklet "Your 
course outline. 
CHECK 
FIELD OF 
GREATEST 
INTEREST 

ENGINEERING INSTITUTE 
Technical Institute Curricula - 
16th St., N. W., Washington 10, D. C. 
Future in the New World of Electronics" and I Electronic Engineering Technology 
Broadcast AM, FM, TV Engineering Technology 
Aeronautical Electronic Engineering Technology 
Television Engineering Technology 

Name Age 

Street 

City Zone State 
Check: Home Study Residence School Korean Veteran 

June, 1957 
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HI -FI CROSS OYER ' 
NETWORK KIT 

r MODULATION 
and DRIVER 

TRANSFORMERS 

7 
Reti, UnI0 Only 

495 
5.7 le e.e.a 
Mad N.. ul..er. 

-RI 

TIPS an 

TECHNIQUES 
Ñ ú%N ,,,,,,,,,' 

CLEANING RADIO PARTS 
Have you been discarding perfectly usa- 

ble ceramic and metal components simply 
because they have become dirty or discol- 
ored? Don't do so any longer -it's easy to 
restore them. Just half -fill a two -pound 

coffee can with hot water and a heaping 
tablespoon of strong powdered laundry 
soap. Add the components to be cleaned, 

and bring to a boil for five minutes. No 
matter how old and dirty your brass or 
aluminum capacitor plates, ceramic tube 
sockets and stand -off insulators, APC trim- 
mers, etc., this method is guaranteed to re- 
store their sheen and lustre! -R.B.K. 

IMPROVING CHASSIS PUNCHES 
To protect your chassis punches and 

make them more readily available, mount 
them in a wood block with sizes marked. 
To make them cut better, carefully sharpen 

the cutting edges of the punch and ring die 
on fine emery cloth as shown. Put the abra- 
sive on a flat surface. Then, using a circu- 
lar motion, lap each edge -being careful not 
to rock the punch. 

The punch will operate much easier with 
less effort if the screw and other moving 
parts are covered with a thin film of grease 
or oil. Wipe off the excess after using to 

The ALL NEW 
MYSTERY PACKAGE 20POUNDER 

aATTERT 

;165 

'TUNING UNITS 

low Cow 

From IC 373 WANE. 
YOUR CHOICE of 

LIUIR! Wu It I6.. 

5295 

Filter 
High Peas j 
xetaaL 
Tyne. Es. 
tends KIRK 
FREQ. bnte. Slneetk 
Low 
Used 11 

Frq. 
e 

Rnlle16 

chess. »odor systems. 
No nshsk loss In 
ems ran.. 

ALL -PURPOSE FIL. 
TRANSFORMER 

POI. 117 y. 
fA an.sas. 

of ELECTRONIC PARTS' 

Worth $40.00 

OUR PRICE ONLY 

*395 
It's Another THRILLING 
HERSHEL SURPRISE. 
20 pounds of BRAND 
NEW usable Govt. 
Surplus. Perfect gift 
for Hams. etc. 

CARRY Mu 
ALPURPOSE CASE 

$2700 

H PERsAalito. 
5247 GRAND RIVER D s. Mìck ìgan TYler 8.9400 

Per!ec 61N ter, 

PhelegraPhen 
Meahenics 

.\Ae.teus sew . NM d We a ieti 

. auElrloot Stn; O" s Ie" , 

_ ....uL Sa0 .. ..rrn see re.d. 

KITS! KITS! 
HERSHEL'S KITS ACCLAIMED BEST 

ALL KITS CONTAIN THE FINEST 
ASSORTMENTS. OVER 10,000 SOLD! 

30 TUBE SOCKETS 

21 /2 -lbs of HARDWARE 

IS ROTARY SWITCHES 

10 Electrolytic Condensers 

40 Radie d TV KNOBS 

40 BY -PASS Cenci 

60 CARBON RESISTORS 

60 MICA CONDENSERS 

100 SET SCREWS 

B 1N22 XTAL DIODES 

SO Ceramic Condensers 

15 Variable Condensers 
(Air and Mica) 

50 RF CHOKES 

20 POWER RESISTORS 

I Phone Meter 115 Vac. 

50 TERMINAL STRIPS 

200 ft. HOOK -UP WIRE 

1 TRANS. 6.3V -110 Vac. 

5 M. Plug In COILS 

S PILOT PANEL LITES 

SO FUSES 3A0 UP 

1 Mater Rectifier O -1MA. 

1 

VSION. EC. 
COIL .2V- 13,000 

23 -P,. Phone -Mika Coble 
1 SELENIUM RECTIFIERS 

( ISO MA. 110V.) 

1 6V -30 ewe. SOLENOID 

10 STRAIN INSULATORS 
1 TELEGRAPH KEY 
S MICRO SWITCHES 
75 -Ft. 300 OHM TV LEAD - 

IN 
6 6.h ac. LINE CORDS 

with PLUG 
24 SHOCK MOUNTS 
1 PHONO XTAL with 

NEEDLE 

1 PIX TUBE BRIGHTENER 
3 CONDENSERS (500 MMFD 

20,000 Volt) 
100 Ft. of SPAGHETTI 

I RCA Flyback Trans. 
10 BATHTUB CONDENSERS 
10 GRAIN WHEAT LAMPS 
S RADIO -PHONO CHASSIS 
4 LOOP ANTENNAS(RADIO 
1 

A-65 
PHANTOM ANTENNA 

-.100 SPRINGS (RADIO. 
PHONO) 

5 RADIO NOISE FILTERS 

23.5,. 110 511/U COAXIAL 
CABLE with PLUGS 

2 Powerful ALNICO 5 
Magnets 
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VOLUME II 
of the 

TRANSISTOR 
APPLICATIONS BOOK 

is 
MOW 

REJDY 
FOR 
YOU 

EXPERIMENTERS, HOBBYISTS, ENGINEERS, 
get this booklet. It's not just a collection of 
circuits, but a booklet with complete con- 
struction information including wiring dia- 
grams, illustrations and parts lists on many 
new applications never before published. 
You'll find complete sections on receivers, 
amplifiers, and test equipment plus a section 
devoted to a variety of interesting and use- 
ful transistorized gadgets. 

&cellenae in eieoAonIcb 

It has a section of installation and wiring 
hints on transistors, printed circuitry and a 
full section on basic transistor theory and 
circuit design. 

If you experiment with transistors you 
can't afford to be without this great new 
book. Get it from your Raytheon Tube Sup- 
plier or send 50¢ for each book you want to 
Department V2. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 

June, 1957 31 



LEARN ELECTRONICS 
Get Your First Class Commercial 

F. C. C. LICENSE 
in 12 Weeks 

F.C.C. License -the Key to Better Jobs 
An FCC commercial (not amateur) license is your 

ticket to higher pay and more interesting employment. 
This license is Federal Government evidence of your 
qualifications in electronics. Employers are eager to hire 
licensed technicians. 

Grantham Training is Best 
Grantham School of Electronics specializes in prepar- 

ing students to pass FCC examinations. We train you 
quickly and weil. All courses begin with basic funda- 
mentals-NO previous training required. Beginners get 
2nd class license in 8 weeks, 1st class in 4 additional 
weeks. 

Here's Proof ! 
A few of our recent graduates. 
the class of license they got, and 
how long it took them: 

License 
B. A. Willms, 1401 E. Muriel, Orlando, Fla. 1st 
Paul Schuett, 1314 -20th Av., Longview, Wn 1st 
Lawrence L. Alzheimer, Collins, Montana 1st 
W. Reynolds, 238% Washington Bl., Venice, Cal-1st 
Robert Todd, 216 West End Av., Cambridge, Md 1st 
Joe C. Davis, Station WABO, Waynesboro, Miss-1st 

Weeks 
12 
10 

4 
12 
13 
11 

Grantham Training is Complete 
The Grantham course covers all the required subject 

matter completely. Even though it is planned primarily 
to lead directly to a first class FCC license, it does this 
by TEACHING you electronics. Some of the subjects 
covered in detail are: Basic Electricity for beginners, 
Basic Mathematics, Ohm's and Kirchhoff's Laws, DC Cir- 
cuit Analysis, Magnetism, Alternating Current, The Sine 
Wave, Frequency and Wavelength, Inductance, Capaci- 
tance, Impedance, Resonance, Basic Principles of Vac- 
uum Tubes, Transistors, Principles of Amplification, 
Classes of Amplifiers, Vacuum Tube Circuit Analysis, 
Oscillators, l'ower Supplies, AM Transmitters and Re- 
ceivers, FM Transmitters and Receivers, Antennas and 
Transmission Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathematical 
calculations associated with all the above subjects ex- 
plained simply and in detail. 

Learn By Mail or In Residence 
Correspondence training from Washington, 
D. C. and Hollywood, Calif. Also, resident 
DAY and EVENING classes held in both cities. 

MAIL TO SCHOOL NEAREST YOU 

Grantham Schools, Desk 73 -G 
821 -19th Street N.W. 

Washington 6, D. C. 
OROR1505 N. Western Ave. 
Hollywood 27, Calif. 

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

Name 

Address 

City State 
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keep the parts from attracting dirt par- 
ticles. A cardboard or plastic dust cover 
could be fitted over the base. -C.R.E. 

WHEN IS IRON HOT? 
In heating a soldering iron, you will not 

have to guess when it reaches the soldering 
temperature if a small piece of rosin or acid 
core solder is rested on the tip. When the 

Saï. 

iron becomes hot enough for soldering, the 
bit of solder will melt and at the same time 
a smoke signal will rise from the burning 
core materai. -K.M. 

ROOM ACOUSTICS "BUILD" HUM 
Hum in an otherwise hum -free hi -fi sys- 

tem may be due to acoustic build -up of 
weak hum frequencies by repeated and sus- 
tained reflections between opposite parallel 
walls, or between floor and ceiling. When 
the speaker location and the room dimen- 
sions required for this condition are just 
right, the room is said to have a "reso- 
nance" at the frequency involved. The 
easiest remedy is to change the speaker lo- 
cation or the direction in which it faces 
into the listening room. -E.F.C. 

STORAGE IN MATCH FOLDER 
To store the proper screws with a set of 

felt- cushioned or rubber cabinet feet, press 
the screws through the back of an empty 

paper match folder. The cover may then be 
closed and the set of feet stored for imme- 
diate use when wanted. -K.M. 
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A frank statement about the 

future in Field Engineering 
At first glance, Field Engineering may not seem to 
possess the potential and stature often associated 
with other engineering activities. 

At Hughes, however, nothing could be further 
from the truth. 

Men who undertake the responsible task of 
evaluating Hughes -produced military equipment 
in the field are in the enviable position of be- 
coming thoroughly familiar with the complete 
design and operation of the advanced electronics 
systems involved. 

Essentially, Field Engineering embraces all 
phases of support required to assure maximum 
field performance of Hughes armament control 
systems and guided missiles. E. E. and Physics 
graduates selected for this highly important and 
respected phase of our engineering activities work 
with the armed forces and airframe manufacturers 
at operational bases and plants in continental 
United States and overseas. 

The knowledge, background and experience so 
gained assure unusual opportunities for more 
specialized development in other divisions of the 
Research and Development Laboratories at 
Hughes. In fact, few openings in engineering today 

offer the rewards and opportunities which are 
available to the Technical Liaison Engineers, Field 
Engineers, Technical Training School Engineers, 
Technical. Manuals Engineers, and Field Modi- 
fications Engineers who comprise the Field Service 
and Support Division. 

Engineers and physicists selected for this highly 
respected phase of our activities at Hughes enjoy 
a number of distinct advantages. These include 
generous moving and travel allowances between 
present location and Culver City, California. For 
three months before field assignments you will 
be training at full salary. During the entire time 
away on assignments from Culver City, you'll 
receive a generous per diem allowance, in addition 
to your moving and travel expenses. Also, there 
are company -paid group and health insurance, 
retirement plan, sick leave and paid vacations ... 
and reimbursement for after -hours courses at 
UCLA, USC, and other local universities. 

E.E. or Physics graduates who feel they are 
qualified to join the Field Engineering staff at 
Hughes are invited to write for additional 
information about this exciting and rewarding 
opportunity to establish a challenging career in 
electronics. Write to: 

THE WEST'S LEADER IN ADVANCED ELECTRONICS 

r 
HUGHES 

L 

1 

J 

RESEARCH AND DEVELOPMENT LABORATORIES 

Scientific Staff Relations, Bldg. 5 Hughes Aircraft Company, Culver City, California 

June, 1957 
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E 

Prescribed for ... 
BEST SAVINGS 

BEST SERVICE 
with our #i 

CINSTRUMENTS 

SAVE MORE! SERVICE BETTER! 

EMC TEST EQUIPMENT 
extra features ... PRECISION CONSTRUCTION 

ADVANCE DESIGNS LOWEST PRICES 

NEWT Model 905-6A Battery Eliminator, Charger S. 

Vibrator Checker 

(. } This combination housed 
in single sloping metal 
case, Is a MUST for auto 
radio service. Features 
continuously variable 
voltage output . . au- 
tomatic overload relay- 
self resetting . In 

either 6 or 12 volt oper- 
ation . . checks all 6 
and 12 volt vibrators. 

Model 905.6A (Comb.) $61.90 Wired 
$44.90 Kit Form 

Model 905 Battery Eliminator 
and Charger (only) $31.50 Wired 

$28.90 Kit Form 

NEW! Model 906 Vibrator Checker 

Compact metal case unit. 
Checks both interrupter 
and self -rectifier type 
for proper starting point, 
as well as quality of op- 
eration. Reads condition 
of vibrator on "Bad - 
Good" scale of plastic 
front meter. Checks both 
6 and 12 volt vibrators. 
Used with any battery eliminator, such 

Model 906 

as Model 905. 

$31.80 Wired 
$17.05 Kit Form 

NEW! Model 210 Transistor Checker 

Checks all PNP and NPN Transistors. 
Measures gain In 3 ranges. Measures 
leakage on 2 color 'Poor- Good" scale. 
Supplied complete with batteries. 
Checks diodes. 

Model 210 $10.95 Wired 
$7.95 Kit Form 

Yes, tell me more, send me- FREE -a detailed catalog 
of the complete EMC line. 

NAME 

STREET 

CITY STATE PE-6 

EMC Electronic Measurements Corp. 
625 B'way New York 12, N. Y. 
Ex. Dept. 370 B'way, N. Y. 13 
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A great heritage 

A great future 
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YEARS OF 
AIR POWER 

U. S. AIR FORCE 
For complete information or_ your opportunities as an Airman in the U.S. Air Force, write, giving your age, to: Airman Information, A -106, P. 0. Box 7608, Washington 4, D. C. 
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FREE 
IYJ/ 

E/CC 
CATALOG 

SAVES YOU 50% on your 

TEST INSTRUMENT ßE HI -FI COSTS 

50 KITS & WIRED MODELS to choose from! 

Home, car, TV, 
appliance repairs: 

#540 NEW! 

REDI- TESTER 

KIT $12.95 

WIRED $15.95 

®84 Withers St., Bklyn. 11, N. Y. 

Show me HOW TO SAVE 50% on Laboratory Preci- 

sion test instruments & Hi -Fi. Send FREE catalog d 

name of neighborhood EICO Distributor. 

Name 

Address 

City Zone. . State 

Occupation 
Prices 5% higher on West Coast 

VACUUM TUBE 

VOLTMETER 

#221 

KIT $25.95 

WIRED $39.95 

NEW! PEAK -to -PEAK 

VTVM 

#232 & UNI -PROBE 

(pot. pend.) 

KIT $29.95 

WIRED $49.95 

1000 Ohms /Volt 

MULTIMETER 

#536 

KIT $12.90 

WIRED $14.90 

You build EICO KITS in one evening-but they last 

a LIFETIME! OVER 1 MILLION in use today! 

lott 

5" PUSH -PULL 

SCOPE #425 

KIT $44.95 

WIRED $79.95 

Lowest -priced itt professional Scope 

NEW! 

RF -AF SIGNAL 

GENERATOR #324 

(150 kc to 435 mcl) 

IT $26.95 WIRED $39.95 

NEW! COLOR E 

BLACK -IL -WHITE 

5 -MC TV 

SCOPE #460 

KIT $79.95 

WIRED $129.50 

TUBE TESTER #625 

KIT $34.95 WIRED $49.95 

#666 

NEW! DYNAMIC 

CONDUCTANCE 

TUBE E 

TRANSISTOR TESTER 

KIT $69.95 WIRED $109.95 

1000 Ohms /Voll 

MULTIMETER 

#556 

(41/2" METER) 

KIT $16.90 

WIRED $23.50 

TV -FM SWEEP 

GENERATOR 

#360 

WIRED $49.95 KIT $34.95 

MULTI-SIGNAL TRACER #145 

KIT $19.95 WIRED $20.95 

KIT $29.95 

6V & 12V 

BATTERY 

ELIMINATOR 

CHARGER & 

WIRED $38.95 

A=_ 
- _ - .: 

R -C BRIDGE E R -C -L 

COMPARATOR #9508 

KIT $19.95 WIRED $29.95 

-é ë 

KIT $9.95 

Test radio, hearing aid, 
flashlight, photo- flash, 
electronic equipment 

batteries: 

BATTERY TESTER 

#584 

WIRED $12.95 

RETMA Res. Sub. 

Box #1100 

KIT $5.95 WIRED $9.95 

RETMA Cop -Sub 

Box #1120 

WIRED $9,95 KIT $5.95 

HIGHES 
T 

1 QUALITY HI-FI at the lowest prices. . 5EIIOL7 

NEW 
MASTER 

CONTROL 
PREAMPLIFIER xHF61 

KIT $24.95 WIRED $37.95 

with Power Supply: 

KIT $29.95 WIRED $44.95 

NEW! 
20 -WATT 

Ultra 
Linear 

Williamson- type 
INTEGRATED AMPLIFIER 

» HF20 
KIT $49.95 WIRED $79.95 

NEWI 

60.wATT 

Ultra Linear 

HIGH 

FIDELITY 

POWER AMPLIFIER 

=HEW with ACRO TO -330 OUTPUT MR 
KIT 572.95 WIRED $99.90 

NEW! 
50 -WATT 

Ultra- Linear 
POWER 

AMPLIFIER 
»HF50 

with 
CHICAGO OUTPUT XFMR 
KIT $57.95 WIRED $87.95 

proven trouble -free 
designs 
superb listening quality 
unequalled circuit 
refinement 
unequalled component 
quality 
unmatched control 
facilities 
unmatched low distortion 

NEW! 
50 -WATT 

Uhra- 
Linear 

INTEGRATED AMPLIFIER 
#HF52 

KIT $69.95 WIRED $109.95 

NEW! 12 -WATT Williamson - 
type INTEGRATED AMPLI- 
FIER a HF12 
KIT $34.95 WIRED $57.95 

NEWT 

COMPLETE with 
FACTORY -BUILT 

CABINET -2 -WAY 

HI -FI SPEAKER 

SYSTEM 3tHFS1 

$39.95 
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JOBS 
ARE 

WAITING 

CHANCE 

OF 

LIFETIME 

ASTRONG BACK was 
about all my grand- 

father needed to get a job. 
Then came the machines 
that took the sweat out of 
work. Manual skill in tend- 
ing the machines replaced 
brute strength as the sure 
way to get hired when my 
father was young. That was 
the heyday of the skilled 
mechanic. But what does it 
take nowadays to go after 
the best jobs in the elec- 
tronic age of computers and 
automation ? And where do 

Can You Run a Computer? 
Learn how -if you want to forge a career 
in the electronic future of automation 

Computer center becomes classroom for UNIVAC's training program. 

you come in? 
Far from making men superfluous, the 

growing use of electronic computers has 
created an urgent need for people to run 
these super- machines. No longer are com- 
puters confined to highly specialized re- 
search that concerns only top scientists. 
Branching out into ordinary, everyday jobs, 
computers are now writing insurance pol- 
icies, taking warehouse inventories, plan- 
ning sales and advertising campaigns, 
checking railroad reservations, and tack- 
ling new jobs every day. 

Can you run such a computer? Probably 
June, 1957 

not. It is a new field, unknown to most. 
But do you want to learn? 

Computer Careers. Keep in mind that 
computer jobs pay better than average and 
that there is an urgent demand for quali- 
fied men and women. This need is so vital 
that the principal manufacturers of elec- 
tronic computers (Remington Rand's UNI- 
VAC Division and International Business 
Machines Corp.) threw open their doors to 
us and provided us with the facts for this 
article. 

"What do you look for when you pick 
27 



people for computer work ?" we asked a 
UNIVAC man, expecting him to stress the 
importance of some special training. His 
answer took us by surprise: 

"What we need most is hard to define. 
You might call it an analytic frame of 
mind." 

"Just what do you mean by that ?" 
"It's a sort of personality trait. You find 

it in people who use their intelligence as 
an athlete uses his muscles. They keep it 
exercised and nimble. They are curious. 
They develop a habit of constantly asking 
themselves questions- taking nothing for 
granted . . . mentally taking everything 
apart to see how it fits together." 

"What's that got to do with computers ?" 
we asked. 

"Just this : with these mental habits as 
a background, they can teach the electronic 
"brain" how to work out a given type of 
problem. That's what we mean by 'pro- 
gramming the computer.' The programmer 
does for the computer what the setup man 
in a machine shop does for an automatic 
lathe. Without human guidance, the ma- 
chine can do nothing." 

Remington Rand and IBM spot promis- 
ing applicants for this type of job with spe- 
cial aptitude tests. Usually, the applicant 
has some college background, but no de- 
gree is necessary. Even people with a high 
school diploma can qualify for training as 
computer programmers, provided they have 
the necessary basic intelligence, emotional 
maturity, and that "analytic frame of 
mind." 

Picnic vs. Grindstone. Contrary to 
popular belief, the automated future is no 
perpetual picnic where machines do all the 
work and everybody gets time off for fish- 
ing. The simple fact is: the needs of busi- 

Automation upgrades jobs. The file clerk now 

becomes a tape librarian like this employee 
of the New York Life Insurance Company 
who keeps track of the mass of tape -re- 
corded data constantly gobbled up and 
spewed out by the never -tiring "brain." High- 
er qualification usually brings better pay. 
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Students at IBM convert 
the organizational chart 
on the wall into circuifs 
set up on the patch panels 
on their desks. The panels 
are later plugged into the 
computer. These students 
will operate equipment 
leased or bought from 
IBM by their clients. 

ness, industry and government are growing 
so fast that if we hadn't invented auto - 
matic machines and computers, there just 
wouldn't be enough people to do the neces- 
sary paper work to keep the country going. 
Even with automation in full swing, the 
best we can hope for are three -day week- 
ends and perhaps longer vacations to give 
us more opportunity for travel. 

At any rate, trainees at Remington Rand 
and IBM "computer schools" get their 
noses rubbed so deep in computer theory 
that they don't even know what the weath- 
er is like outside for about three months. 
During this time they learn how the com- 
puter works and how to work the com- 
puter. 

Nursemaid to Robots. The reason why 
it is so difficult to "instruct" a computer to 

POPULAR ELECTRONICS 



do a certain job is that these giant gadgets 
don't understand English -or any other 
human language. Scientists are now trying 
to build machines capable of reading and 
recognizing the meaning of words. But for 
the time being, the human masters of the 
computer can "talk" to the machine only 
in its own language -a code of figures and 
symbols. Outwardly this code seems com- 
plex. But it is actually far simpler than 
human speech -more like robot baby -talk. 

Translating information into computer 
code is called programming. The program- 
mer is a nursemaid to the machine, boiling 
down hard facts into the symbolic baby - 
talk that computers can digest. For in- 
stance, for a digital computer everything 
must be reduced to simple yes -or -no prop- 
ositions. From these yes -or -no's, the corn- 

puter arrives at conclusions somewhat like 
a game of "Twenty Questions " -except 
that it runs through millions of questions 
every minute and the resulting mass of in- 
formation is correspondingly complex. 

Computer programming requires no tech- 
nical or scientific background and is a 
wide -open field for any intelligent person 
willing to take a special training course. 
The pay is high, and it is one of the few 
jobs where women can compete on equal 
terms with men. 

Business Unusual. The growing impor- 
tance of computers in big business shows 
up best by example. We are not talking 
about machines for automatic production 
in factories. That's another story. Here 
we are concerned with machines that 
quickly eat their way through the moun- 
tains of paper work that used to dam up 
the flow of business and skyrocket the cost. 
This is called `office automation" or "data 
processing." 

Let's take the case of an insurance com- 
pany using a computer. Insurance is basi- 
cally a game of chance and the computer 
June, 1957 
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Loading reels or running the 
tape "reader' (above) merges cler- 
ical and technical job categories 
even at ground -floor level. At the 
N. Y. Life Insurance Co., electronic 
data storage saved space equiva- 
lent to four basketball courts. 

Programming trainees infuse 
business procedures into IBM com- 
puter innards. Wire connections set 
up on plug -in type panel boards 
(left) represent the sequence and 
logic of a thought process. 

WHOM TO WRITE 
for information about training 

in computer programming 
Computer Manufacturers: 

Mr. E. F. Klausman, Director of Training 
(Remington Rand UNIVAC Division 
315 Fourth Ave., New York 0, N. Y. 
Sales Assistance Dept., Education Division 
International Business Mach,nes Corp. 
590 Madison Ave., New York 22, N. Y. 
Electrodata Div., Burroughs Corporation 
110 East 40th St., New York, N. Y. 

(for eastern United States) 
460 Sierra Madre Villa, Pasadena, Calif. 

(for western United States) 
Correspondence Schoo /: 

Oliver Garfield Co., Inc. 
31 Broadway, New Haven, Conn. 

Readers are also urged to write other correspond- 
ence schools advertising in POP'tronics since new 
courses are expected to be announced within the 
near future. To find out what colleges or univer- 
sities in your region offer computer courses, con- 
tact the State Board of Education in your own 
state capitol. 
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A high school class (right) 
looks over a scale model 
of the computer at the 
N. Y. Life Insurance Co. 
This firm maintains a per- 
manent computer exhibit 
to interest young people 
in programming careers. 

Inward mysteries of IBM 
computer circuits are clari- 
fied for a student by his in- 
structor (below). 

WANT TO KNOW MORE? 

The following books can give you a basic 
knowledge of how computers work and 
what they can do. 

ELECTRONIC COMPUTERS. Edited by T. E. 

Ivall. Published by Iliffe & Sons, Ltd. Available 
in USA from Philosophical Library, New York, 
N. Y. $10.00. 

A well -planned book built around the writings 
of eight specialists. Accurate and thorough, this 
book is nevertheless easy to read. There is 

much emphasis on British designs, but that's not 
necessarily a drawback. Highly recommended. 

COMPUTERS, THEIR OPERATION AND AP- 
PLICATIONS by E. C. Berkeley and L. Wain- 
wright, Reinhold Publishing Corp., New York, 
N. Y. $8.00. 

Taking a practical approach from the viewpoint 
of the prospective user, the authors explain the 
basic elements of various computer types and 
their application in many fields. Plainly written, 
the book is quite understandable to the layman. 
The extensive listing of references and varied 
source material is especially valuable. 
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figures the odds of profit and loss much 
the same way as a Nevada gambling 
casino -always slapping on a safe margin 
for the house. The difference between the 
gambler and the computer is that the 
gambler may spend months figuring out a 
single roulette wheel while the computer 
assesses reams of insurance statistics and 
hundreds of policies in almost no time flat. 
What's more, it can automatically coordi- 
nate its findings with other aspects of 
business, such as accounting, overhead, 
sales planning, payroll, personnel, etc. 

In this way, the computer can make a 
business operation matchlessly efficient. It 
can keep more things "in mind" and, by 
relating them to one another, draw con- 
clusions faster than any human executive. 
Often it spots hidden trouble brewing be- 
fore it boils over and becomes plainly 
visible. That, incidentally, is why com- 
puters are called "brains" -even though 
they actually "know" nothing and are just 
a dead and stupid pile of metal and glass. 

It is the programmer who brings the 
metal heap to life and "teaches" it the 
insurance business or any other business 
the computer is supposed to serve. There- 
fore, it is just as important for the pro- 
grammer to know the nature and organiza- 
tion of the business utilizing the computer 
as it is to know the computer itself. 

How To Get In. Naturally, the pro- 
grammer can't know everybody's business 
-and that raises a problem in training. 
The problem is basically the old question of 
whether the chicken preceded the egg. 
What should you know first? The opera- 
tion of the computer or the operation 
of the business in which it is employed? 
Remington Rand and IBM decided to be 
on the safe side and play it both ways. 

You can get yourself hired outright as 
a trainee for these companies, or you can 

(Continued on page 104) 
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You'll race to see new 

French movie telling 

about ham radio in action 

WE'RE TALKING about producer 
Christian Jaque's film, "If All 

The Men In The World," now touring 
the U. S. His plot revolves around 
the part that radio amateurs play in 
saving the lives of twelve sailors. 

At sea, two days from the coast 
of Norway, the crew of the fishing 
trawler "Lutece" falls prey to a 
mysterious illness. When the ship's 
radio equipment fails, the skipper 
turns in desperation to his ham set. 

His distress signal is first picked 
up by FD8IM in French Togoland, 
Africa. This amateur summons a lo- 
cal doctor, and from him the captain 
learns that his crew is suffering from 
botulism -a form of food poisoning. 
fatal unless checked by a special se- 
rum within fifteen hours after attack. 

Now the race is on. The serum is 
available in Paris. FD8IM contacts 
F8YT, a young Parisian radio me- 
chanic. Through his efforts, the med- 
icine is eventually obtained and 
placed aboard a Polish airliner head- 
ed for Berlin. 

A blind amateur in Munich is sub- 
sequently instrumental in the prog- 
ress of the precious package, and al 
one point an American Air Force ser- 
geant is called upon to enter Red 
territory at his own risk to retrieve 
the serum. 

With time rapidly running out, we 
finally find the package aboard a 
Norwegian Air Force plane bound for 
the site of the stricken "Lutece." The 
captain's ham equipment is now re- 
sponsible for directing the plane to 
the exact location. At last the ship 
is approached; the count is given; 
and the serum is parachuted to the 
twelve waiting men whose lives it 
will save. 

Aside from being a good movie in 
any sense, "If All The Men In The 
World" is of particular interest to 
the radio ham world. It has been re- 
ceived with great acclaim in Paris, 
Rome, Berlin and Oslo, and should go 
a long way here in the U. S. toward 
pointing out the important part radio 
amateurs often play in real -life 
emergencies. -Bernard Malandaiaa 
June, 1957 

If All The Men... 
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Nehru Electioneers with Mobile P.A. 
EIectioneering throughout India posed a severe problem 

for Prime Minister Nehru. The solution, in a country 
where few people read and radio receivers are not too com- 
mon. was to travel with a mobile p.a. system. Developed by 
Electronics Ltd., New Delhi, it used a nest of University 
loo&peakers (White Plains, N. Y.). A powerful amplifier 
and a special microphone completed the system, which was 
-nounted on an American jeep. 

SWL's Now Roll Along 
A push of a button and the driver of the 

car below listens to an Australian news 
broadcast on his way to work. Coming home, 
he chooses between London, Moscow, Paris, 
or Rome. Like many died-in- the-wool 
SWL's, he has installed a Gonset push -but- 
ton mobile short -wave converter. With ra- 
dio receiving conditions at an all -time peak, 
short -wave reception is often better than 
ordinary AM broadcasts. 
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"Writing" Faster Than Light 
An electron beam swishes across the face 

of the tube above faster than the speed of 
light -to limn patterns of physical change 
in matter during nuclear bombardment. The 
incredible tracing speed of this tube, devel- 
oped by Du Mont Laboratories, Inc., will 
help explore ultra -fast atom motions. 

Did The Motor Stall? 
This is not an uncommon question. Auto- 

mobiles are getting quieter and quieter. If 
you drive in city traffic, you may find out 
too late that your motor has stalled at the 
last traffic light. Avoid that embarrassment 
by connecting up a Kar -Aid ignition indi- 
cator (above). It's available at moderate 
cost from Kar -Aids, Inc., 25 -11 49th St., 
Long Island City 3, N. Y. A capacity - 
coupling "gimmick" attached to the distrib- 
utor cable renders positive indication of mo- 
tor function, including overload, missing 
plugs, and run -down batteries. 
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Mini -Find 
Takes You 

Home 

of "Mint. 
on" panel 

mounts 
ss rose. 

'zed ction 

ed 

BOATSMEN can travel over the waves 
without ever being "at sea" as far as 

position and direction are concerned -with 
the aid of "Mini- Find," a remarkable radio 
direction finder no bigger than a box cam- 
era and as simple to use a table -model 
radio receiver. 

You don't have to 
be an engineer or 
skilled marine navi- 
gator to use it, or a 
wealthy yachtsman 
to own it. The proto- 
type of this all -tran- 
sistor device, shown 
here, was designed 
and built for less 
than $40.00 by Oliver 
Read, publisher of 
RADIO AND TV NEWS 
and POPULAR ELEC- 
TRONICS. 

"Mini- Find," weigh- 
ing only two pounds 
and measuring a mere 
5" x 7" x 3 ", sits at 
the helm, "sights" on 
broadcast stations, and practically tells you 
where you are and how to get home. 

Most small boats are piloted from a sit- 
ting position. Consequently, Read built his 
DF unit to permit line -of -sight homing and 
control. Its two compass cards ("roses") 
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provide visible bearing data from either 
sitting or standing positions. 

"Mini- Find" uses a loop antenna, rotated 
by a knob on the front panel. Maximum 
signal pickup occurs when the ferrite loop 
is broadside of the received station. Mini- 

mum signal, or "null," 
results when the loop 

DF unit installed at helm for convenient use. 

points directly at the 
broadcast station. 

Marked on the tun- 
ing dial are the call 
letters and locations 
of broadcast stations 
in the most widely 
traveled area for each 
boat. Conelrad fre- 
quencies are also in- 
dicated. 

In addition to a 
loudspeaker for lis- 
tening to stations, 
the set features a me- 
ter which makes for 
precise tuning and 
serves as a sensitive 
nulling device for 

taking bearings to learn one's position. 
Details on circuitry and construction 

may be found in the June issue of RADIO 
AND TV NEWS. The Heath Company has 
just announced that it will make the unit 
available in the near future as a kit. 30 



Speed Meter Remembers Violators 
If you're driving below the speed limit, 

this radar speed meter will only ignore you. 
Drive faster and it will record your speed, 
take your photograph, and await the at- 
tending officer to report that you were ap- 
prehended. Designed by Admiral Corpora- 
tion, it is claimed to overcome deficiencies 
of earlier models by other manufacturers. 

Splice for Life 
Never underestimate the power of a tape 

recorder! Daphne and Alan Wilson, shown 
here cutting their wedding cake (molded 
in the shape of a Grundig recorder), will 
owe their future happiness to tape corre- 
spondence. Daphne's voice attracted Alan, 
a Singapore resident, and he was soon re- 
turning her tapes with marriage proposals. 
Sure enough, his voice did the trick! 

Ad 

Dragon's Tooth 
Radio Energy Absorber 

The man in the photo above hasn't un- 
earthed the lower jawbone of a dragon - 
he's admiring an electromagnetic energy 
absorber. Wedges of a special material de- 
veloped by Emerson & Cuming enable ra- 
dio engineers to simulate "in- flight" per- 
formance of antennas while locked in a 
dark room. Walls, floor and ceiling are 
lined with these wedges to absorb over 
98% of all radio waves. 

Radio Dealer Is Still No. 1 

The do- it- yourself tube testing trend 
is not making strong headway in the re- 
placement market. A survey conducted 
by Sylvania in four major strongholds 
of the do- it- yourself tube testers showed 
only minor sales. These cities were Dal- 
las, Indianapolis, Minneapolis, and San 
Francisco. The greatest number of drug 
store tube sales were being made in In- 
dianapolis, while in the other three cities 
between 92 and 96% were made through 
radio -TV servicemen. 
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i;,- Picnic PowerAmp 

.01 

A 
1,*."0 "4114 

Speaker amplifier, with 
radio on top. You'll find 
its just the thing for 
beach parties and picnics. 

DO YOU OWN a personal portable radio 
receiver? If you do, or if you've ever 

listened to one, you know why they are 
called "personal" receivers -the output 
volume is not exactly room -filling. But 
most pocket receivers are equipped with an 
earphone jack. Earphone listening is pos- 
sible under background noise conditions 
that would make loudspeaker listening im- 
possible with the limited volume available. 

If you'd like to provide your receiver 
with truly "room- filling" loudspeaker vol- 
ume, you'll find it's a cinch if you use the 
"Picnic PowerAmp." It can be plugged 
into the "phone" jack of any piece of equip- 
ment designed to power a moderate -im- 
pedance (1000 to 8000 ohm) magnetic head- 
set. The instrument takes the low -power 
signal, amplifies it, and drives a good -sized 
(6 ") loudspeaker. 

Construction Hints. The simple design 
of the Picnic PowerAmp is made possible 
June, 1957 

By LOUIS E. GARNER, JR. 

Power transistor 

adds pep and volume 

to pocket radio 

by the use of CBS -Hytron's new low -cost 
p -n -p power transistor -the 2N255. Aside 
from the battery, only nine electrical com- 
ponents are required. If you're handy with 
a soldering iron and other shop tools, you 
should be able to assemble this project in 
a single evening . . . even allowing time 
for a "coffee break" or two. 

You'll need two small chassis. One is 
used as a heat sink for the 2N255 power 
transistor ... it serves to absorb and to 
dissipate heat generated by the transistor 
and keeps the transistor's temperature 
from rising to a dangerous level. The other 
chassis is for wiring the circuit proper. 

To insure good heat dissipation, mount 
the 2N255 flat against its heat sink using 
small machine screws and nuts. Provide 
over -sized holes for the base and emitter 
pins. Transistor pin connections are iden- 
tified in a sketch on the next page. 

The transistor's collector electrode is 
45 



TI 

HEAT SINK 
INSULATED 

FROM CHASSIS ' 
TO SPEAKER 

Cl 

TO BATTERY 

Pictorial and schematic diagrams for the amplifier circuit. Transistor pin connec- 
tions are identified in the sketch at the left of the schematic. See parts list below. 

ENESS 
PIN CONNECTIONS 

SPKR 

B. VIII) ev. s 
BI-6 -volt battery (Burgess No. 2F4) 
C1 -50 -pfd., 25 -volt electrolytic capacitor 
C2 -0.1 -pfd., 200 -volt tubular capacitor 
11-Input jack 

RI- 3300 -ohm, 1 -watt carbon resistor (see text) 
S1- S.p.s.t. toggle switch 
T1 -500 -ohm to 8 -ohm transistor transformer 

(Argonne No. AR -164) 
T2-48 -ohm to 3.2 -ohm output transformer 

(Argonne No. AR -503) 
TRI -2N255 power transistor (CBS- Hytron) 
PM SPKR -PM loudspeaker, 6" to 8" diameter, 

3.2 -ohm voice coil 
1 -Heat sink chassis, 4"x 31/? x l" (ICA No. 

29082) 
1 -Main chassis, 33/4" x 41/8" x 11/2" (ICA No. 

29079) 
1- Cabinet (ICA No. 3935) 
1- Battery plug 
Misc. terminal strips, soldering lugs, fiber 

shoulder and flat washers, rubber grommets, 
assorted machine screws and nuts 

connected directly to its outer case, thus 
insuring an adequate transfer of heat from 
its junction to the external heat sink. This 
construction makes it necessary to insulate 
the heat sink chassis from the main circuit 
chassis. 

HOW IT WORKS 
The Picnic PowerAmp uses a p -n -p power tran- 

sistor as a single -stage transformer -coupled Class A 
power amplifier. The common- emitter circuit config- 
uration is employed. 

In operation, input transformer TI matches the 
moderate output impedance of the radio receiver or 
other equipment with which the unit is used to the 
low input impedance of the power transistor. Cl 
serves as a d.c. blocking capacitor to prevent the 
low resistance of Tl's secondary winding shorting 
the base bias current of the transistor, supplied 
through base resistor Rl. 

Output transformer T2 matches the output im- 
pedance of the amplifier stage to the low impedance 
of the loudspeaker's voice coil. Feedback capacitor 
C2, between the collector and base electrodes, intro- 
duces an out -of -phase feedback signal into the base 
circuit -which tends to reduce harmonic distortion. 
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As far as the main chassis wiring is con- 
cerned, neither circuit layout nor wiring 
arrangement is critical. However, keep the 
input (T1) and output (T2) transformers 
reasonably well separated and mounted 
with the cores at right angles. 

The battery power supply may be mount- 
ed in the same cabinet with the amplifier 
chassis and the loudspeaker. Use a secure 
mounting arrangement to keep the battery 
from shifting position when the completed 
amplifier is carried about. You can mount 
the battery securely by using a small "L" 
bracket. 

Don't feel limited to a 6" or 8" loud- 
speaker. You can use any PM loudspeaker 
having a 3.2 -ohm voice coil -from 3" to 12" 
in diameter. However, best results are ob- 
tained with larger speakers. 

If you want more output power and are 
willing to accept the penalty of shorter bat- 
tery life, drop the value of Rl until collector 
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current -as measured with a milliammeter 
inserted between switch S1 and the red lead 
of T2- equals 500 ma. You can determine 
RI's value by experiment, but it should be 
in the neighborhood of 100 ohms or less. 
Under these conditions, the circuit will de- 
liver very close to a full watt when driven 
to maximum output. 

Operation and Use. You'll need to pre- 
pare a short two- conductor connecting ca- 
ble. At one end, mount a small plug which 
fits input jack J1. The "hot" or signal lead 
connects to the center terminal ... that is, 
with the plug in place, to the blue lead of 
Ti. At the other end of the cable, mount 
a plug which fits the headphone jack of the 
pocket receiver. Then plug in both ends of 
the connecting cable to the appropriate 
jacks and turn on the equipment. 

Note that no gain control is provided. 
You simply use the volume control in the 
receiver. 

Most builders will ask . . . "how many 
hours can I get from a battery ?" . . . 

whenever they are contemplating a bat- 
tery- operated piece of equipment. This is 
similar to asking ... "how many miles to 
a tank of gas ?" ... when discussing auto- 
mobiles. However, if you employ the bat- 
tery specified in the parts list, and do not 
attempt to increase the output power by 
dropping the size of R1, you can expect 
about two hundred (200) hours total opera- 
tion, assuming you run the Picnic Power - 
Amp only about six hours per day. If you 
use it for shorter periods, you can expect 
longer battery life. 30 

Below -chassis view of the wired amplifier 
(above, right) identifies some of the parts. 
Directly at right is a rear view of the com- 
plete amplifier assembly installed in cabinet. 

June, 1957 

Mounting details of the heat sink for the 
power transistor appear at left. Below are 
two views of the heat sink chassis. Your can 
also see top of main chassis in view at right. 
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TV's 30th BIRTHDAY 
SEEMINGLY rapid developments 

in electronics actually stretch 
their roots far back in time. For 
instance, if you think that TV is 
strictly a postwar development, it 
will surprise you to hear that this 
year marks the 30th anniversary 
of television in America. Of course, 
TV in 1927 was strictly experi- 
mental. But, as a milestone in 
electronics, it was spectacular - 
even without "spectaculars." These 
pictures of the pioneer equipment 
built by Bell Telephone Labora- 
tories recall the technical fore- 
sight and accomplishment in what 
now seems a bygone age. 30 

A TV "star" of 1927, the girl below is 

pushed into background by the cumber- 
some camera employing mechanical 
scanning. She had to stay put on her 
chair to remain within view. 

Watching TV, the man above 
concentrates his attention on a 

tiny image appearing in the 
square window above the 
round disc. With cathode -ray 
scanning yet to be invented, 
the picture had to be broken 
down into separate points by 
a rotating disc with critically 
spaced perforations. Such 
discs, turning at the same 
speed in both transmitter and 
receiver, provided image syn- 
chronization. Brightness of 
each picture point was con- 
trolled by amplitude modula- 
tion of a neon glow tube. 

Big screen pro¡ec- 
tion was bravely attempted by 
Bell pioneers in 1927 with the monstrous 
device at left, shown here from the rear. Some 

2000 neon glow tubes, each individually wired to a 

giant synchronized commutator switch, made up a 

mosaic of picture points. Slow scanning speed 
blurred the picture but permitted 
transmission on limited bandwidth 
then available. Prior to Dr. Zwory- 
kin's cathode -ray developments, TV 

had no sweep circuits. Instead, me- 
chanical devices built up the pic- 
ture. The difficulty and cost of pro- 
ducing such devices with the requi- 
site precision and reliability stunted 
television's early growth. However, 
this work laid the foundation for 
future picture transmission systems. 
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By LEONARD FELDMAN 

e Your Own 
Electrostatic Speaker System 

HI -FI refinements seem to 
run in cycles, if you'll 

pardon the pun! The "first 
awakening" involved the 
quest for higher highs; su- 
personic amplifier response 
and tweeter capabilities 
were all the rage. 

Next, attention was turned 
to bass and its attendant 
problems of baffling, enclos- 
ures, loading, placement and 
power. The results of this 
phase of sound improvement 
were so startling that they 
virtually revolutionized the 
whole concept of sound in 
the home. 

Now, perhaps it is time to 
go back a bit and re- evaluate 
what has happened to those 
early highs, particularly in 
light of a major new devel- 
o p m e n t -the electrostatic 
tweeter. 

Details on the theory and 
operation of electrostatic 
speakers may be found in 
POPULAR ELECTRONICS, Sep- 
tember, 1956. It is theoreti- 
cally possible to design an 
electrostatic speaker capable 
of reproducing the entire audible range 
(and some have actually been constructed 
in the labs). However, problems of size 
and spacing of the plates, as well as the 
voltages necessary to produce sufficient 
movement of the diaphragm, make such a 
loudspeaker a thing of the future. 

At the moment, though, many excellent 
units are available for use on high frequen- 
cies. We have assembled a pair of these 
little, inexpensive units to provide a very 
serviceable tweeter to supplement your 
existing speaker system. 

Why Two Units? Highs and lows in 
sound reproduction behave quite differently 
from one another. Low tones seem to fill 
the room and have little or no directional 
June, 1957 

Covered with grille cloth, new 

electrnstat c tweeter sits atop 
woofer in two -way speaker system. 

Photos by Bert Goodman 

First time in print - 
a do- it- yourself tweeter system 

featuring low cost cnd simple design 

characteristic. Treble tones, on the other 
hand, are very directional. That's why, if 
you've ever listened to your neighbor's hi -fi 
system through an apartment wall, only 
the dull, boom -bass tones seem to come 
through. 

The directional characteristics of the Iso- 
phon electrostatic tweeters used in this 
construction are such that if you sat di- 
rectly in front of one you would hear an 
absolute level of sound of about 50 decibels. 
If you moved away from "dead center" to 
an angle of 60° from the perpendicular to 
the speaker, the level of sound would be 
only about 38 db. To an extent, this is true 
of all tweeters -electrostatic or magnetic 
type. To solve the problem, we used two 
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tweeters mounted at an angle of 120° from 
each other to give a more uniform distri- 
bution of sound. 

Still another source of trouble lies in 
your room furnishings. A tweeter aimed at 
a heavily draped wall will seem to produce 
much less sound than another aimed at a 
hard, non -covered wall. Treble tones are 
substantially absorbed by soft materials. 
Therefore, in the design of our "tweeter 
box," provisions were made for adjusting 
the mounting angles of the two units to 
suit individual requirements. 

Electrostatic Tweeter Circuits. Elec- 
trostatic speakers require high audio volt- 
ages, generally taken from the primary or 
plate side of the output tubes, through 
suitable d.c. blocking networks and fre- 
quency- determining RC networks. It's not 
a good idea to pass all frequencies on to 
these tweeters because the large -amplitude 
low -tone voltages -while not producing any 
sound -will cause the movable plate to dis- 
tend to a point where the audible highs 
may be distorted. 

This type of hookup works fine if your 
speakers are very close to your amplifier. 
Since the opposite situation is true in many 
hi -fi setups, we decided to work out a meth- 
od whereby it would not be necessary to 
drag around high- impedance, oscillation - 
susceptible plate leads. 

Speaker efficiencies vary tremendously. A 
high -efficiency speaker fed with one watt 
of audio power can easily be deafening, 
whereas the same amount of power fed to 
a low -efficiency speaker may cause barely 

a murmur. Simply to install a pair of elec- 
trostatic units in conjunction with an ex- 
isting speaker system, with no provision 
for adjusting levels between the old and 
the new, would be inviting severe unbal- 
ance -the odds are just too great. 

We decided, therefore, that our tweeter 
design would have to include a means of 
varying the amount of highs both to suit 
the companion speaker efficiencies and to 
allow for differences in taste, room furnish- 
ings and -in some cases -even program 
material. 

The Final Circuit. A suitable circuit, 
arrived at after the above considerations, 
is shown in the schematic at right. Trans- 
former TI is any inexpensive, single -ended 
audio output transformer. This unit is 
called upon simply to step up the voltage 
available at the voice -coil connections of 
your present amplifier to a usable value, 
and therefore handles practically no power. 

The transformer is hooked up in reverse. 
What would normally be the voice -coil sec - 
ondarÿ is used as the primary of this cir- 
cuit. Conversely, what would be the pri- 
mary of the output transformer serves, in 
this case, as a secondary to drive the tweet- 
er circuit. This connection enables you to 
feed audio into the "tweeter box" from the 
same pair of leads now feeding your main 
speaker system. 

A crossover network -to keep low fre- 
quencies out of the tweeter -is provided by 
Cl, C2, and Rl. 

Building the Box. A layout diagram of 
the necessary wood to build the tweeter 

Pictorial wiring diagram for the electrostatic speaker system. 
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PARTS LIST 
Cl, C2- 0.005 -µíd., 500 -volt disc ce 

ramic capacitor 
C3, C4-0.I -pfd., 200 -volt paper ca- 

pacitor 
LSI, LS2- Rectangular electrostatic 

speaker, Model ST -H -5/16 (Arn- 
hold Ceramics, Tweeter Div., I E. 
57 St., New York, N. Y.) 

RI- 25,000 -ohm linear taper potenti- 
ometer (IRC Type RQ -11 -120 or 
equivalent) 

R2, R3- 220,000 -ohm, 1/2 -watt resistor 
TI -Audio output transformer (Stan. 

cor A -3879 or equivalent) 

SPEAKER I ADDED 
CONNECTED CIRCUIT 

TO AMPLIFIER 
OUTPUT I 

TI 

CI C3 
R3 

220K 

.005 
pfd. 

.11 pf 
25KLSI 

C4 
K LS2 

05 ,pfd. .il ytd. 

R2 

220K 

housing is shown at right. This is not a 
speaker enclosure in the traditional sense, 
but merely an attractive and convenient 
housing. Cautions usually applied to speak- 
er enclosure construction need not apply 
here. 

Thin Y4" plywood can be used for the rec- 
tangular sides. The top and bottom arc 
sections were made of %" plywood only so 
that the edges of the arc, top and bottom, 
could serve as a mounting surface for the 
two tweeter units. The enclosure need not 
be airtight. 

All electronic parts for the circuit can be 
built right into the rear of the wooden box 
itself, by screwing down terminal strips to 
top or bottom panels. Note the wiring lay- 
out on page 50. The third wire, which comes 
from the hi -fi amplifier, is for the d.c. polar- 
izing voltage -it may be any amount from 
about 200 to 300 volts and it need not be 
particularly well filtered (remember, you 
can't hear 60 or 120 cycles from an elec- 
trostatic tweeter). This B -plus wire can be 
run right along with your regular speaker 
leads back to the amplifier where a suit- 
able voltage point can be found readily. 
For those who may be a bit hesitant about 
running such voltage around the house, we 
have also shown a small, separately built 
power supply which can be housed right in- 
side the tweeter box. 

Angling In. After the entire unit is as- 
sembled and the circuitry wired, mount the 
two tweeter units vertically, at an angle of 

June, 1957 

Schematic diagram and parts list are given at 
upper left. Photo shows completed unit. Note 
level control mounted on one of the wooden sides. 
Directly above are panels required for housing. 
Pieces I and 2 are each 81/2" x 81/2" quarter circles. 
Pieces 3 and 4 are each 81/2" x 73/4" rectangles. 

T 

U 
á 

8LK 

8LK 

B+ 

TI - TRANSFORMER, STANCOR # PS -8416 
CI - ELEC. CAPACITOR, TUBULAR, IOpfd., 350V. 
SRI- SELENIUM RECTIFIER, 130 R.M.S. VOLTS; 

20 MA. D.C. OUTPUT 

Power supply for feeding B -plus to tweeter 
when B -plus is NOT taken from amplifier. 

about 120° from each other, as shown in 
the photograph. The tweeter level control 
should be mounted on one of the side pan- 
els, preferably out near the rear, through 
small, '/s" holes. Connect the two trans- 
former leads to the 16 -ohm tap of your am- 
plifier. Connect the d.c. lead to the appro- 
priate source of voltage, turn on your rig, 
and gradually increase the tweeter level 
control setting until you hear these clean, 
crisp highs as you like them. 

Position the box in its final location and 
(Continued on page 116) 
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By 
JOHN P. SHIELDS 

HE "REJUV -A -CHEK" is a device de- 
signed to restore many hours of useful 

life to weak TV picture tubes and to other 
radio tubes. It is also a rapid tester of 
tube heaters, resistors, coils, pilot bulbs, 
and household appliances for continuity or 
burn outs. 

Simply constructed and easy to build, 
this useful instrument can be duplicated 
for $8.00 or less, even without resort to 
your junk box. 

Construction. Mount the tube sockets, 
switch, and a %" rubber grommet -which 
holds bulb NEI in position -on the 4" x 5" 
top of the box. Then mount the filament 
transformer and the two -terminal tie strip 
on one end of the box. Also drill a %" hole 
in this end and insert the other grommet. 

HOW IT WORKS 
In everyday use, the oxide coating of receiving 

tubes is gradually replaced by a layer of inert oxide 
"ash." As a result, cathode emission slowly decreases 
until it becomes insufficient for proper operation of 
the tube. In TV picture tubes this shows up as a 
dim picture with poor contrast, in others as low out- 
put, fuzzy quality, or loss of gain. 

By operating the tube heater at approximately 
30% above its rated voltage for about 10 minutes, 
with no connections to the other elements, this layer 
of dead ash may often be burned away to uncover 
a fresh layer of active oxide, thereby giving the 
tube new life. Of course, rejuvenation is only pos- 
sible in tubes that have a reserve of cathode oxide 
to be uncovered and that do not have other defects. 

The low current requirements of the neon in- 
dicator and the high value of dropping resistor R1 
limit the maximum current that may flow to less 
than 2 ma., making it possible to test even fairly 
high resistance components for continuity. 
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Test and rejuvenate your 

radio and TV tubes with 

this easily built device 

It will pass the power cord and the con- 
nections to the TV picture tube socket. 

Wiring consists of connecting one heater 
terminal of each tube socket to the same 
red lead of the filament transformer and to 
RI. The other heater terminals of the 
sockets are similarly connected together 
and to one end of R2, R3, R4 and R5. One 
black transformer lead and one side of the 
117 -volt power cord are also connected to 
the above junction. 

Although there are five wires in the cable 
from the TV tube socket, only the black 
and brown wires are used in this circuit. 
The other three may be cut off short, taped 
up and pushed into a corner. 

Turn switch S1 to the limit of its rota- 
tion in one direction. It is now in the Test 
position. Leave this fixed contact connec- 
tion blank. Connect R5 to the next one 
(C), R4 to contact B, and R2 -R3 to contact 
A. Connect the remaining red transformer 
lead to the rotor terminal of S1. 

Using the Rejuv -a -chek. Turn the 
switch to Test, insert the power plug into 
a 117 -volt receptacle, and plug a tube into 
the appropriate socket. If the tube heater 
is intact, bulb NE1 will immediately glow. 
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If NE1 does not glow, the tube is burned 
out. 

Assuming that NE1 does glow, turn the 
switch to position A, B or C, selected as 

described below, and allow the tube to 
"cook" for about 10 minutes. Then test the 
tube in a tube tester or in the equipment 
from which it was removed. If it is weak, 
repeat the rejuvenation process once or 
twice. If it still does not respond, the tube 
is too far gone to be salvaged. 

It's not necessary to remove a picture 
tube from a television receiver to apply 
the rejuvenation process. Simply pull the 
TV receiver plug from the 117 -volt recep- 

Simplicity of circuit 
is shown in diagram 
at left. Pictorial wir- 
ing diagram appears 
on p. 54. Although 
the transformer has a 

12 -volt output, the 
circuit tests 6.3 -volt 
tubes. Footnote on 
next page tells how to 
vary circuit for other 
tubes. Photo at bot- 
tom of this page shows 

location of parts 
under the chassis box. 

PARTS LIST 
NE1-NE-16 neon bulb 
R i -56,000-ohm, 1/2-watt resistor 
R2, R3 - --13 -ohm, 2 -watt resistor (a single 6.5- 

ohm, 3 to 5 watt resistor may be substituted) 
R4 -13 -ohm, 2 -watt resistor 
R5 -27 -ohm, 2 -watt resistor 
S1-5-position rotary switch (Mallory 32151 or 

equivalent) -use 4 positions 
S01-7 -pin miniature tube socket 
SO2 -Octal tube socket 
SO3 -9 -pin miniature tube socket 
SO4- Picture -tube socket with leads 
T1- -12.6 -volt filament transformer (Stancor 

P -8130 or equivalent) 
I -3" x 4" x 5" aluminum box (Bud CU -2105 

Minibox or equivalent) 
I --Line cord with plug 
1- 2- terminal tie point 
2 -3/1" rubber grommets 
Misc. hookup wire, 6 -32 machine screws and 

nuts, decal transfer letters 
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LINE CORO ANO PLUG 

Pictorial wiring diagram for the schemat- 
ic shown on p. 53. The three extra leads 
on TV tube socket SO4 are clipped off. 

tacle and replace the regular picture tube socket with the socket from the Rejuv -a- 
chek. After the treatment, replace the reg- ular tube socket, insert the TV set power 
plug, and check the received picture for in- creased brilliance and better contrast. 

The Rejuv -a -chek is designed for use with tubes containing 6.3 -volt heaters re- 
quiring 0.15 amp. (switch position C), 0.3 amp. (switch position B), or 0.6 amp. (switch position A). Consult a tube man- 
ual for heater current data before plug- 
ging in an unfamiliar tube.* 

You can check the continuity of compo- 
nents with the Rejuv -a -chek by means of a pair of test leads plugged into socket holes 
2 and 7 of the octal socket. Be careful not to touch the bare tips of the prods to- gether or touch them to a grounded ob- 
ject, because one of the two test prods is 
connected directly to the 117 -volt power 
line. 

Although the Rejuv -a -chek will not re- 
juvenate every weak tube plugged into it, 
its batting average is surprisingly high. 
Try it and see. 

* More sockets may be included to accommodate addi- tional tubes if their terminals are connected in parallel with those of the present sockets. For example, another 
9 -pin socket, with pins 4 and 5 strapped together as one heater terminal and pin 9 as the other heater terminal, will accommodate most of the 6.3 /12.6 -volt, 9 -pin tubes such as the 12AU7, 12AT7, etc. 

To calculate the values of dropping resistors for tubes with different voltage and current requirements, multiply the rated voltage by 1.35. Subtract the product from 12.6 volts. Then divide this answer (4 volts for 6.3 -volt tubes) by the rated heater current in amperes. The re- sult will be the required resistance in ohms. Multiply the voltage drop by the current to obtain the required wattage rating. Use the next larger wattage resistor. 
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Bulbs for Series Heaters 
Every now and then an unusual value 

of heater dropping resistor would solve 
a voltage problem. Most experimenters 
forget that the ordinary lamp bulb can 
be used. I built a phono- amplifier 
(shown in the photo) using a 40 -watt 
household bulb in series with a 12AU7, 
50L6 and 35Z5; this provided the correct 
heater voltage drop and has been in use 
for several months. Another circuit that 
I put together using a lamp bulb em- 
ployed a pair of 25L6 tubes, in parallel, 
fed from a single 6SN7 tube; the heater 
voltage here was obtained from a 100 - watt bulb. 

Experimenters can easily duplicate 
these experiments using other tubes and 
bulbs if they follow a rule -of -thumb ap- 
proach. You cannot calculate the re- 
sistance of the lamp in advance since 
the values change with the amount of 
current flowing. Start with 6- or 10 -watt 
bulbs and work up to the desired fila- 
ment drop. -Don L. Roberts 
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