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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. 
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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 
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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 
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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 

8 

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 

ALL PRICES NET F.O.B. CHICAGO 

EASY TERMS AVAILABLE 

June, 1957 

SENSATIONAL knight -kit HI -FI FM TUNER KIT 

Model 
Y-751 

$3775 

The best -looking, best -performing tuner kit your money can 
buy. Covers 88 to 108 mc; features AFC (with special disabling 
feature); pre -adjusted RF coils; pre -aligned IF'S; cascode 
broadband RF amplifier; drift -compensated oscillator; fly- 
wheel tuning control; illuminated lucite pointer. Sensitivity is 
10 microvolts for 20 db of quieting across entire band. Printed 
circuit -no critical wiring. Ideal for use with 20 -Watt Knight - 
Kit amplifier below, or any amplifier with phono -tuner switch. 
Easy to build -a custom Hi -Fi Tuner you'll be proud of! 
Shpg. wt., 12 lbs. 
Model Y -751. Basic FM Tuner Kit. Net only $37J5 

knight -kit 20 -WATT HI -FI AMPLIFIER KIT 

Model Y -750 $3575 

Ideal for use with above tuner -delivers deluxe Hi -Fi sound. 
Includes built -in preamp; inputs for magnetic phono, mike, 
recorder and tuner; record compensator; bass and treble con- 
trols, etc. Response: ±1 db, 20- 20,000 cps. Distortion: 1% at 
20 watts. Outputs: 4, 8, 16, 500 ohms. Chrome- plated chassis, 
7 x 13 x 84 ". With all parts, tubes and easy instructions. 
Shpg. wt., 20 lbs. 
Model Y -750. Net only $35.75 
Y -758. Metal enclosure for above; black finish $4.15 

SAVE $4.00 ON TUNER -AMPLIFIER COMBINATION 
SPECIAL -own the FM Tuner plus the 20 -watt Amplifier 
(including metal enclosure) for only $73.65. Save $4.00 on this 
matched combination. Shpg. wt., 32 lbs. 
Y -761. Knight -Kit Tuner and 20 -Watt Amplifier. Net .$73.65 

Only $7.37 down on our Easy Pay Plan 

ALLIED RADIO CORP., Dept. 079 -F7 
100 N. Western Ave., Chicago 80, III. 

Ship me the following KNIGHT -KITS: 

Quantity Model Description 

$ enclosed. For parcel post, include postage 
(express is shipped collect). 

D Send me your FREE Supplement No. 165 describing all Knight -Kits. 
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Transistorized 

6 -Watt Hi -Fi 

New experimental all- transistor hi -fi amplifier de- 
livers 6 watts with: ±1.5 db response from 30- 15,000 
cps, less than 1% harmonic and 2.5% intermodula- 
tion distortion, noise level 74 db down. Simple circuit 
features: pre- driver, driver, and final amplifier using 
low -cost CBS 2N256 power transistors ... negative 
feedback ... complementary- symmetry driver .. . 

direct coupling ... economical power supply. 
CBS alloy -junction germanium power transistors 

2N255 (6 -volt) and 2N256 (12 -volt) are useful also 
in many other economical amplifiers ... fixed or 
mobile ... with up to 10 watts output Class B push - 
pull. Second Edition of CBS Power Transistor Ap- 
plications, Bulletin PA -16, helps put them to work. 
Free, it gives complete data and circuits. Pick it up 
with your 2N255 and 2N256 transistors at your CBS 
Tube distributor's - today. 

2N255 ... $2.90 net 

lo 

2N256 ... $3.35 net 

CBS- HYTRON 
Semiconductor Operations, Lowell, Mass. 

A Division of 
Columbia Broadcasting System, Inc. 

By JOHN T.FRYE 

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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DeVry Tech Can Prepare You 
in Spare Time at Home 

What a 
DeVry Tech 
Diploma 
Meant to 
These Men: 

Plus... 
No Previous Technical Experience or 
Advanced Education is Required o 

Few men realize that they 
can successfully prepare in 
their spare time at home 
for good -pay jobs, not only 
in Automation Electronics 
but Guided Missiles, Radar, 
Communications, Micro -Waves, 
Computers and Industrial Electronics. 

DeVry Tech, with its modern training laboratories 
in both Chicago and Toronto, witb,its 26 -year record 
of successfully preparing men for better jobs in the 
field of Electronics, will tell you free, without cost or 
obligation, how they may help you at they have 
helped many others. Fill out coupon below NOW - 
let us give you all the facts! 

G. F. Beane, 
W. Virginia, 
was a truck 

driver. He took 
the DeVry Tech Training 
Program, and is now a 
technical electronics sales 
representative. 

Edward Hahn, 
Illinois. Was a 
laborer; now an 
electronics project engi- 
neer with Televiso, Inc. 
DeVry Tech training help- 
ed him prepare for his 
present position. 

Nick Barton, 
Illinois, cane - 
directly from 

high school to 
DeVry Tech. Now has his 
own service shop and 
tells us he is "literally 
snowed with work." 

George D. 
Crouch, Cali- I 
fornia, was a 
retail store 
clerk. He took the DeVry 
Program, and today has 
his own service busi- 
ness. 

TELEVISION -RADIO 

Cu 

INDUSTRIAL 
ELECTRONICS 

COMPUTERS 

YOUR OWN 
SERVICE SHOP 

In addition to all the other [hases of Electronics, 
Automation Electronics, the modern sysfeni through 
which office and factory machines almost run 
themselves, can help provide you with a more` 
interesting and brighter future without interfering 
with your present job. 

Find out how you may prepare to fit into this 
fast -growing opportunity field. Mail coupon NOW! 

GET A SAMPLE ¡LESSON FREE! 
See for yourself how DeVry Tech trains you for real opportunities 
in Electronics. We'll also give you a free copy of an interesting 
booklet, "Electronics and YOU." 

"One of North America's Foremost Electronics Training Centers" 

2C 
yam. _ Q 

6 I `a'- ' NH -a'kï !7rJd 

LIVE-WIRE Employment Service 
DeVry Tech's Placement Department is in contact with 
some of the best -known employers in the Electronics 
field. The service is free to all graduates - and DeVry 
Tech's record in helping to place men has been out- 
standing. 

DRAFT AGE ? 

We have valuable information for every man of draft age; so if 
you are subject to 

mimilitary 

service, be sure to check the coupon. 

DeVry Technical Institute 

'4141 
Belmont Ave., Chicago 41, III., Dept. PE -6 -N 

Please give me FREE Sample Lesson and your book- ' let, "Electronics and YOU," and tell me how I may 
prepare to enter one or more branches of Electronics 

I as listed above. 

Name Age_ 

MO. 

Accredited Member of Notional 
Home Study Council 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

June, 1957. 

PLEI,E PP 

Street Apt 

City Zone State 

n Check here if subject to military training. 
DeVry Tech's Canadian Training Center is located 
at 626 Roselown Avenue, Torent9 12, Ontario 
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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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Can you profit by their mistakes? 
"Not getting enough education" 

You needn't make that mistake. 
Yogi can get that better job, those 
big promotions, the regular raises 
that so many I. C. S. students re- 
port. And you can do it without 

"going to school," without inter- 
fering with your present job or 
your social life. 

YOU can study with I.C.S. at home, 
in your spare time! 

When you study with I. C. S. you 
have 257 courses to choose from. 
And part of our job here at I. C. S. 
is not only giving you instruction 

but making sure you pick the 
course that's right for you! 
YOU get expert guidance FREE from 
I.C.S.! 

Your opportunity is right here on 
this page. Don't pass it by. Don't 
put it off. Mail the coupon now 
and let us send you our 3 -book 
career kit. 

YOU get 3 FREE books if you mail 
the coupon today! 
1.36 -page gold mine of information, 

"How to Succeed." 
2. Career Catalog outlining opportunities 

in your field. 
3. Sample I. C. S. lesson (Math.). 

For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 9, Penna. Member, National 
Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS ICS 
BOX 70949E, SCRANTON 9, PENNA. 
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sounds 
of our time 

are timeless on 
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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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The Altec 
3000A 
loudspeaker 
the ONLY 22,000 cycle tweeter 

The Altec 3000A high frequency speaker is the 
only tweeter or so- called "super- tweeter" made 
which has a guaranteed range extending to 22,000 
cycles. The extra range assures smooth reproduc- 
tion throughout the entire audible range. 
Another popular tweeter with an advertised range 
to 16,000 cycles, the upper limit of human hearing, 
is down five decibels at 16,000 cycles and this roll - 
off or loss of high frequency reproduction actually 
starts at 11,000 cycles. In comparison it can be seen 
that the extension of the Altec 3000A to 22,000 
cycles results in a better response throughout the 
top 5,000 cycles of the audible range. 
Heart of the 3000A speaker, its driving element, is 
the LI Pressure Unit. This compression driver 
without its exponential horn has a useful frequency 
response to 60,000 cycles and is down only 25 deci- 
bels at 100,000 cycles.* 
The Altec 3000A high fre- 
quency speaker is exceptional 
in its smooth frequency 
response from 3,000 to 22,000 
cycles, and in its even distribu- 
tion pattern, high efficiency and 
freedom from tonal coloration. 
It is ideal for extending the 
high frequency range of exist- 
ing speaker systems or as the 
high frequency component of new low and medium 
power two -way speaker systems. 

LI Pressure Unit 

i6 

Price $36.00. 
N3000A Network $18.00 

For those 
interested in 
the detailed 
performance 
above 22,000 
cycles, 
references to 
the acoustical 
textbooks which 
contain charts 
and data on the 
L1 Pressure 
Unit will be 
provided. 

ALTEC FIDELITY IS HIGHEST FIDELITY 

ALTE[ 
WNSINO CORPORATION 

Dept. 6A 

1515 So. Manchester Ave., 
Anaheim, Calif. 
161 Sixth Ave., N.Y. 13, N.Y. 

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 ... 

Always say you saw it in- POPULAR ELECTRONICS 
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Atnetica's Fens sawing AIRLINES 
NEED 

YOUNG 
MEN 

s Comm nications SpecI9Iists 
and as RADIO- RADAR -ELECTRONICS 

TECHNICIANS 

CENTRAL TECHNICAL INSTITUTE PREPARES 

YOU QUICKLY FOR AN AIRLINE CAREER! 
In today's jet age, electronic communications and navi- 
gational aids are the vital nerve system of the world's 
fast- growing airlines. Demand for skilled young special- 
ists who can operate and maintain complex radio- radar- 
electronic equipment greatly exceeds the supply! Posi- 
tions include air /ground radio operators, installation 
and maintenance, airborne radar installation and main- 
tenance, electronic technicians. etc. 

The Airline Training Division of Central Technical 
Institute, world's leading and largest airline personnel 
school, can train you quickly to taire advantage of this 
unusual career opportunity. Many fine non -technical 
airline jobs are also open to Central graduates. Free 
Hasson -wide placement service 

PREPARE THROUGH HOME STUDY OR 

RESIDENT TRAINING 
Whether you choose Central's home study course (with 
S kits of equipment) or resident training at our Kansas 
City School, you'll receive thorough, up -to -date, na- 
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 
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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 
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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, 
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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 

June, 1957 27 
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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 

28 

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 
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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 

32 

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 
33 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


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 

June, 1957 

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. 

ib 
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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 
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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. 

38 

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 
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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. 

39 e ,, 
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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. 

40 

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. 

42 

"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") 
June, 1957 

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 
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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 
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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. 

46 

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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www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


ALUMINUM CHASSIS 
I "X 3%X4" 

ALUMINUM CHASSIS 
x3s 

/a X4,g. 

FIBER SHOULDER 
WASHER 

SOLDER LUG 

2N255 

MACHINE SCREW 
AND NUT 

FLAT FIBER 
WASHER 

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. 

POPULAR ELECTRONICS 
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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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SOI 
7 -PIN 

SOCKET 
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SO2 
OCTAL 
SOCKET 
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I 

BLACK ( 
I 
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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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4 

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. 
54 

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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By R. L. WINKLEPLECK 
You can get started 

in radio servicing 

with a $4 test unit 

Bargain Basement Signal Tracer 
SIGNAL TRACERS are useful in trouble- 

shooting radio receivers since they per- 
mit checking a circuit under operating con- 
ditions and use the received signal itself as 
the common denominator. They quickly 
and easily check for the presence, strength 
and distortion of the signal at various 
points in the circuit. Here is a junior - 
grade signal tracer which performs on a 
par with the best, yet is so cheap and so 
simple to construct that anyone who ever 
probes the innards of an ailing radio will 
really treasure it. 

Actually, the gadget isn't a complete sig- 
nal tracer: it's just the front end. It's a 
very compact detector /preamplifier. Plug 
it into the phono jack of 
a working radio or a small 
amplifier, and you'll have 
an r.f. or a.f. tracer 
which will pick up the 
signal from the antenna 
of the set under test and 
follow it through to the speaker voice coil. 

This unit won't tell you the amount of 
gain in each section with a meter or magic - 
eye tube. You must operate strictly by ear. 
But a five -dollar bill will buy all the parts 
if you shop around a little, and the junk 
box probably will provide enough parts to 
leave some change for another project. 

The tracer consists of a crystal detec- 
tor using a 1N34A diode. The detector 
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feeds into a single- stage, grounded- emitter 
transistor preamplifier using a CK722. A 
potentiometer (R2) between the battery 
and the collector is adjusted once for max- 
imum gain with minimum distortion, and 
then touched up only occasionally as the 
battery ages. All this is fitted into one of 
those small aluminum boxes and connects, 
via a length of microphone cable, to the 

Interior view of tracer. All components -ex- 
cept BI, C3, R2 and 5I -are attached to three - 
point tie strip before being installed in box. 

An insulated alligator clip is used in input jack. 
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Hook up the "bargain basemsnt" signal tracer's 
components as shown in the pictorial dia- 
gram above; schematic and complete parts 
list for this simple test unit are given below. 

Cl l .001ytd. C2 

+ 
ytd. 

RI 
MEG. 

I- 

CRI 
z 

o 3 I ytd. 

- + 
R2 
IMEG. 

a 

CK722 
TRI 

o 

+ 

BI !III 9V. 

BI -9 -volt mercury transistor battery (Mallory 
TR -146R) 

C1- 0.001 -µtd. mica capacitor 
C2, C3 -1.0 -4d. miniature electrolytic capac- 

itor 
CRI- 1N341í crystal diode 
R1- l- megohm, 1/2-watt resistor 
R2- 1- megohm linear potentiometer with stub 

shaft 
Sl- S.p.s.t. slide switch 
TRI -CK722 transistor 
1 -15 /s" x 31/4" x 21/2" aluminum case 1- Three -point tie strip 
1- Insulated banana jack 2- Banana plugs 
1-4' length of microphone cable 
1 -l' length of limp test lead wire (for ground 

lead) 
1 -Phono plug 
2- Alligator clips 

phono jack of a convenient radio receiver. 
Most of the components are hung on a 

3 -point tie strip with the center point 
grounded. These are all soldered in place 
before being installed in the box. The input 
connection is an insulated banana jack, so 
it's easy to substitute an alligator clip for 
the simple probe -both of which are sol- 
dered to banana plugs -when you want to 
clip the tracer to the section being exam- 
ined. 

A strip of aluminum or tin can stock 
56 

holds the battery in place. And the tran- 
sistor can be soldered directly into the cir- 
cuit, thus eliminating the socket. Remem- 
ber not to overheat the diode and transistor 
while soldering. 

The tracing technique is very fast and 
simple. Tune the set under test to a strong 
local station or feed a modulated signal 
into the set from an ri. signal generator. 
Plug the tracer into the phono input of a 
working radio and turn the volume clear 
up.* Then clip the ground lead of the 
tracer to the chassis of the test set. 

Starting with the antenna, pick up the 
signal at the input and output of each 
stage. This is easily done at the input grid 
and the plate of each tube. As you progress 
through the set and signal strength in- 
creases, the gain of the radio being used as 
an amplifier can be cut back. Best results 
may be obtained through disabling the 
a.v.c. of the set being tested by grounding 
the black lead from the first i.f. coil; this 
isn't strictly necessary but it will give you 
a better idea of the gain contributed by 
each stage. 

When a stage is reached where the sig- 
nal disappears, weakens, or becomes dis- 
torted, the trouble is localized. Then it is 
only necessary to check out the few com- 
ponents in this stage to find the trouble. 

Do your friends and neighbors bring you 
their old radios for you to fix? Are you 
just getting started with a little part -time 
service work? If so, this junior -grade sig- 
nal tracer is for you. 30 

"If you're using a transformerless radio for your ampli- 
fier and are checking out another transformerless set, 
both chassis should be at ground potential. This is 
always a good precaution whatever you're doing. With 
each set plugged in and turned on, take a voltage read- 
ing from chassis to a good ground. If any voltage is 
present, reverse the line plug. 
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ilk 

By ALAN M. GRANT 

Simplified Hi -Fi Mixer -Equalizer 
HIS mixer -equalizer 

1 adds signals from a 
mike a n d magnetic 
phono pickup to be fed 
into a tape recorder or 
public address system. 
It can also match two 
microphones of differ- 
ent sensitivity, or "gain 
down" the signal from 
a crystal pickup or tuner 
output level of the magnetic pickup. 

Many experimenters and technicians 
have high -gain p.a. amplifiers which would 
be excellent for use with a magnetic pick- 
up except for the fact that they do not 
provide for equalization of the incoming 
signal. This easily built device provides the 
desired equalization for the pickup. 

Note, however, that this unit does not 
take the place of a preamplifier. It cannot 
be used unless the amplifier possesses suf- 
ficient gain to be driven by a crystal mike. 

For those who already have preamplifier - 
equalizer circuits in their amplifiers, this 
circuit provides a means of adjusting the 
amount of bass boost and also provides 
variable high- frequency roll -off, a feature 
not found in many hi -fi amplifiers. 

Circuit Features. Switch Si enables 
you to switch the equalizer network in or 
out of the circuit. With the equalizer out 
of the circuit, jack Ji can be used for an- 
other microphone. 

There are two potentiometers. R5, which 
controls the amount of high frequencies to 
be amplified, can be used to reduce surface 
noise on old records as well as the boosted 
highs found on some high -fidelity record- 
ings. The other potentiometer, Rl, serves 
as a gain control across the mike input. 
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Tubeless circuit permits 
mixing and equalizing 
of signals from phono 
pickups and microphones 

to the lower 

Relative loudness of 
the phono pickup can 
be controlled by the 
gain control located at 
the amplifier input. 

Before this unit is 
used with an amplifier, 
it is wise to check the 
input circuit to make 
sure that there are no 

RC networks which will affect the tone 
quality of the material to be amplified. For 
instance, a mike input often has a small 
ceramic capacitor and resistor -to- ground 
network to peak voice frequencies. Natural- 
ly, this must be removed if any kind of 
high -quality response with records is to be 
obtained. Also, any phono equalization net- 
works designed for magnetic pickups must 
be removed if the equalizer is to function 
properly; failure to do this may result in 
unnaturally boosted lows and exaggerated 
highs, caused by "double equalization." 

If you want to be able to vary the 

HOW IT WORKS 
The signal fn,ni the magnetic pickup enters via Ji. 

Switch SI sends it either through the equalizer or 
through R2 to output jack 13. In the latter case, 
part of the signal is impeded by R2 and part of its 
high- frequency component shunted to ground through 
R4 and C2, thus boosting the bass. 

R5 serves as a variable load resistor across the 
pickup. R3 serves as a "limiter" to keep R5 from 
shorting the input in its minimum resistance position. 

Signals from another program source enter by way 
of 12. RI serves as a volume control. These sig- 
nals also go to 13. 

The bass boost portion of the equalizer is com- 
mon to both the microphone and phone inputs. If 
the user feels that this additional bass interferes 
with speech intelligibility, a small capacitor (on the 
order of 0.001 old.) may be inserted at point 02 
which will effectively cancel the effect of the equal- 
izer on the mike circuit. 
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SI JI J2 J3 

CI 

J3 

CRS 
GROUND 

amount of bass boost to compensate for 
various record characteristics, you may in- 
sert two additional capacitors and a 
three -position rotary switch at point ® 
(see schematic). Capacitor C2 provides a 
slight bass boost. A 0.03 -pfd. capacitor will 
provide essentially flat response, while an 
0.01 -pfd. unit will increase the bass. If you 
don't want to bother With the switch, sim- 
ply experiment with different values until 
you find one that is pleasing to your ear. 

Construction Hints. This mixer- equal- 
izer will have very little insertion loss or 
hum if properly constructed in a small 
aluminum chassis box. Don't use a wooden 
box or an open chassis. 

Because of the extremely low level of 
magnetic pickups (about 15 millivolts), 
it is imperative that all "hot" leads be kept 
as short as possible and close to the sides 
of the chassis box. One of the switch lugs 
on 21 serves as the tie point for Cl 

and R3 (see pictorial diagram). The 0.05 - 
pfd. capacitor, Cl, serves to block any volt- 
age from the pickup that might flow back 
from the amplifier as a result of a short 
circuit to high voltage. It can be omitted 
if desired. 

To have as much maneuvering room as 
possible in the small chassis box, it is rec- 
ommended that 1/2-watt resistors and 150 - 
to 200 -volt capacitors be employed to re- 
duce the physical size of components. 

Use the shortest possible lengths of wire 
and fasten all ground lugs to a common 
negative with heavy bare copper wire. 
Keep all components as close to the box as 
possible. 

Using the Mixer -Equalizer. Connect a 
microphone to J2 and a magnetic pickup to 
Jl. Adjust the amplifier gain control to a 
moderate level. Then, talking in a normal 
voice, adjust the microphone volume con- 
trol, Rl. If the phonograph volume level 

(Continued on page 108) 

JI 

J2 

R2 

S2 

Cifor2ut0 C3tT 

s 
ALTERNATE 

CIRCUIT 

J3 

C1- 0.05 -Afd., 200 -volt paper capacitor 
C2- 0.02 -A1d., 200 -volt paper capacitor 
'C3- 0.01 -µld., 200 -volt paper capacitor 
'C4-0.03 -Ald., 200 -volt paper capacitor 
11, 12, 13- Connector jack, either microphone 

type or RETMA standard type RI- 500,000 -ohm potentiometer, audio taper 
R2- 150,000 -ohm, 1/2-watt resistor 
R3 -About 7000 ohms (minimum resistance 

value allowable as a load resistor for specific 
magnetic pickup used -see manufacturer's 
recommendations) 

134- 15,000 -ohm, 1/2-watt resistor 
R5- 10,000- 15,000 -ohm potentiometer (depend- 

ing on the recommended load resistor) Sl- S.p.d.t. switch 
'S2- Three -position rotary switch l- Miniature aluminum chassis box 
'For variable bass boost (see text) 

Complete details for building the mixer- 
equalizer are given above. Note recommend- 
ed positions of parts shown in photo at top. 

58 POPULAR ELECTRONICS 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


You 

Should Watch 

That Flutter! 

"Wow" is a wavy whine that makes music sound 
"drippy." In extreme cases it causes seasickness. 

SOME HI -FI TROUBLES sneak up on 
you slowly. After years of unalloyed 

listening joy, you may encounter alarming 
symptoms. Instead of pouring forth in a 
solid, sonorous stream, the music just 
seems to wobble out of your loudspeaker. 
That's the tell -tale sign of "wow and flut- 
ter," usually the result of gradual wear on 
the mechanical parts of the turntable drive 
or tape transport. 

"Wow" is hi -fi jargon for a wavy, un- 
dulating kind of speed variation. It makes 
the music sound so "drippy" that you keep 
looking for puddles under the phonograph. 
In extreme cases, it can make you seasick. 

"Flutter" is basically the same thing, ex- 
cept that the speed variation happens more 
quickly. It's a kind of fast chugging of the 
turntable or tape that makes you think the 
music got squirted between hummingbird 
wings. 

In the past, wow and flutter were mostly 
checked by ear. You put on a record or a 
tape with long, sustained notes played on 
an instrument with absolutely constant 
pitch -a piano or an organ, for instance. If 
the music sounded "wavy" or "trembly," 
you knew that the speed was uneven. 

Yet with rising hi -fi standards, this hap- 
hazard test was no longer accurate enough. 
Specialized hi -fi service technicians, want- 
ing to keep turntable and tape speeds con- 
stant within a fraction of 1%, had to know 
just how much wow and flutter beset any 
given hi -fi system. 

To satisfy this need, the D & R Company 
developed a "Wow and Flutter Meter." By 
integrating frequency variations, this in- 
strument provides direct dial reading of the 
precise amount of wow and flutter. 30 
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"Your trouble is flutter" says the audio expert, 
checking phonograph with "Wow and Flutter Meter." 

"That's much bet- 
ter," exults customer, 
after whines and whir - 
rings are banished. 
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Build a Superregen 

Pocket Receiver 

By GEORGE SEBESTYEN 

MANY ENTHUSIASTIC electronic ex- 
IYI perimenters undertake the task of 
building a pocket radio only to find that 
they have to resort to dangling wire an- 
tennas to get enough r.f. energy into the 
set. The end result is not quite what every- 
one considers to be a true pocket radio. 
However, this article describes a one -tube 
pocket -size radio which delivers comfort- 
able volume without an external antenna. 

It is a superregenerative receiver with an 
added feature which makes tuning easier. 
One usually annoying fact about super - 
regenerative receivers is the critical han- 
dling required by the regeneration control; 
unless the signal is very strong, the regen- 
eration control requires careful adjust- 
ment. The circuit used by the author takes 
the audio output from directly across the 
regeneration control, with the result that 
the audio volume is increased at low regen- 
eration -when needed, and decreased at 
high regeneration -when it is not needed. 
In listening to strong local stations, the 
same potentiometer can be used as a vol- 
ume control. 

The single tube is a Raytheon Type 
CK533AX used as a triode with the screen 
grid externally connected to the plate. The 
tuning coil and the "tickler" are the main 
and the antenna windings of a Feri -Loop- 
stick antenna. Tuning is achieved by means 
of a modified trimmer capacitor (Cl). A 
hearing -aid volume control serves as the 
regeneration control (Rl), but this can be 
replaced by any 500,000 -ohm miniature 
composition potentiometer. 

In a one -tube receiver, it is essential to 
get all the available audio power into the 
60 

Take this receiver 
with you to listen 
in on the ball game 

WIRE Atti (SEE TEXT) 

(SEE TEXT) 
50OK 

1 

(SEE 
TEXT) 

R2 
2,2 
MEG. 

R) 

82 _.. 22.5v. 
rSI 
(SEE TExT) 

51 -11/2-volt pentite cell 
112-221/2-volt hearing -aid battery (Eveready 

No. 505E) 
Cl- Homemade adjustable capacitor (see text) 
C2- 100 -µµtd. mica capacitor 
C3- 200 -µµtd. mica capacitor 
C4 -0.01 -µtd. disc capacitor 
LI, L2- Feri- Loopstick antenna coil 
RI -0.5- megohm potentiometer (see text) 
R2- 2.2- megohm, 1/2-watt resistor 
SI- Homemade switch (see text) 
V1- Subminiature hearing -aid tube (Raytheon 

CK533AX) 

Schematic diagram and receiver parís list. 

earphone. In this case, a hearing -aid crys- 
tal earplug is used to give a good imped- 
ance match to the regeneration control. 
The earphone can be either an Archer 
E -1X crystal earphone (Radio Shack Cor- 
poration) or an MS -111 (Lafayette Radio).* 

Putting It Together. The receiver is 
housed in a 2" x 3" x %" plastic box that 
originally contained small screws and nuts. 
A penlite cell and a 221/2 -volt hearing -aid 
battery are both just under two inches and 
will fit snugly into the box. In this way, 

"Note that dynamic earphones cannot be used in this 
circuit. 
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the battery mounting problem is elim- 
inated. 

Connections to the ground side of the 
batteries are made by cutting out a thin 
copper strip about 11/2" long, bending its 
ends at right angles, and pressing it into 
the inside wall of the plastic box with the 
gentle persuasion of a hot soldering iron. 
After the softened plastic sets, in a few 
seconds, the copper strip is firmly embed- 
ded in the wall of the box. The other two 
battery connections for the A+ and B+ 
are pressed into the other side of the box 
in a similar manner. Bending the ends of 
these two battery connections to act as 
springs will assure good electrical contact 
to the batteries. 

As the current drain is very small, the 
batteries may be soldered directly into the 
circuit. Several months of operation can 
be obtained from one set of batteries. No 
switch is necessary for the 221/2-volt sup- 
ply, as no plate current is drawn when the 
filament is turned off. 

Solder the CK533AX directly into the 
circuit without a tube socket. When sol- 
dering the tube leads into the circuit, it is 
wise to grip the leads with a pair of long - 
nose pliers near the tube to conduct the 
heat away and reduce the danger of crack- 
ing the envelope. 

Make the tuning capacitor mount by sol- 
dering two 1/2" No. 12 busbars into the two 
mounting holes. After these busbars are 
heated, they can be pressed into the plas- 
tic box to make a very rigid unit. Before 
doing so, however, the shaft of Cl must be 
modified. Cut a 4c "- diameter copper rod 
(a machine screw may be used) to a suit- 
able length (about % ") and hold it in a 
vise with the flat end up. Take out the flat - 

(Continued on page 116) 

i \ u 

B 
BATTERY 

BATTERY 

Parts layout above shows how components 
can fit into very small case. Compare this 
diagram with the pictorial at bottom of page. 

BACK PLATE 

CARDBOARD 

METAL RIBBON 

SOLDER HERE 

(A) (B) 

Two special components assure complete 
miniaturization: on -off switch (A) made from 
an earring, and (B) extension to capacitor Cl. 
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f, 

There's No Fun in 

u 
HUDDLED 

around a cup of coffee, I 
squinted groggily across the breakfast 

table at my wife. She enthusiastically at- 
tacked her scrambled eggs with the appe- 
tite and energy of a woman who gets nine 
hours sleep every night. 

"Up pretty late last night, weren't you ?" 
she observed between mouthfuls. "What's 
the matter -those cartoons giving you 
trouble again ?" 

I nodded foggily and poured myself more 
coffee. 

"Run out of funny ideas ?" 
"Must be in a mental slump," I mut- 

tered. "Just can't seem to toss off the ho- 
ho with ease any more. Sometimes I find 
myself wishing I'd gone in for a sensible 
career -like sand -hogging or tearoom - 
managing, maybe- instead of magazine - 
cartooning." 

"Well, you better snap out of it -and 
darn fast, too," she advised cold -heartedly. 
"The competition is turning out funny stuff 
as if they had cartoon machines instead of 
drawing by -" 

"Hey!" I gurgled. 
Mental circuits hummed with a sudden 

overload of idea -juice. Little light -banks of 
inspiration blinked furiously in the switch- 
boards of my head. 

"Say that again!" I demanded, my eyes 
flapping wide -open -my entire being alert 
now. 

"You mean about the competition -" 
"Nah! The cartoon machine! Don't you 

see it? That's the answer! The solution! 
Hurray for your accidental genius and all 
that jazz!" I rose from my chair and ex- 
ecuted a deft, impromptu clog around the 
table. "That's what I need -a cartoon ma- 
chine!" 

"Oh, come off it," she scoffed. "Whoever 
heard of a machine drawing cartoons ?" 

"Drawing -schmawing," I hooted happily. 
"I'm talking about a machine -an elec- 
tronic device -that thinks up the ideas for 
cartoons. The drawing is the least of my 
worries. What I really need is help with 
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By Carl Kohler 
the funny ideas!" I broke into a time -step 
andcavorted merrily. 

"You've been working too hard," she 
stated flatly. "Any time you begin coming 
up with ideas that only a maniac might -" 

"Sure, that's it!" I hollered joyously, hug- 
ging her until her collarbones groaned. 
"MANIAC! ENIAC! BIZMAC! SEAC!" 

"What are you ranting about ?" 
"Electronic brain machines! Digital com- 

puters and all that ultra- modern tech -talk! 
I'll build one designed to compose and ana- 
lyze humor situations! Feed a few basic 
concepts into it and -presto -out come 
fresh, original cartoon ideas!" 

"Oh, galloping grief, and to think -" 
"I'll call it FUNIAC!" 
" -that I thought I had finally -" 
"It'll revolutionize the field!" 
" -heard everything insanely possible 

in - 
"Sure! Automation comes to cartoon- 

ing!" 
"-this zany hobby of -" 
"Naturally, it'll be my little professional 

secret. Can't have the clever, clever corn- 
(Continued on page 90) 

. Lowering my voice to a hoarse whisper, I de- 
tailed my planned project to dealer Golenpaul- 
particularly embellishing the profits to follow .. 
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"TransCal" 
a 

Transistorized 

Calibrator 

NEARLY EVERYONE who works 
with radio signals should be able 

to check frequencies with fair accu- 
racy. The amateur radio operator is 
responsible for the operation of his 
transmitter within assigned frequen- 
cy bands. The SWL may want to 
check the calibration of his receiver 
and make sure that he doesn't miss 
picking up a particularly interesting sta- 
tion by tuning to the wrong frequency. 
Even the experimenter must be able to 
check frequencies with a reasonable degree 
of accuracy if his r.f. projects- receivers, 
tuners, etc. -are to be successful. 

One of the best techniques for checking 
the frequency of a signal is to compare it 
with another signal of known frequency, 
such as the signal from an AM broadcast 
station or from the Bureau of Standards 
Station WWV. Since this provides only a 
limited number of known frequencies, the 
next best thing is to use a crystal calibra- 
tor. A 100 -kc. crystal- controlled oscillator 
is particularly valuable for frequency 
checks. The output signal of such an os- 
cillator can be made rich in harmonics, 
and so used to establish "check points" on 
a communications receiver well into the 
short -wave bands. 

The instrument described in this article 
operates from a self- contained, long -life 
battery. With no connection to the a.c. 
power line, it is free from shock and its 
output is free of hum and line noise. Only 
standard, readily available components are 
used, and although its external appearance 
is that of a "factory- built" instrument, its 
assembly and wiring should be within the 
capabilities of beginners. 

Construction. You can obtain the com- 
ponents from your local radio parts distrib- 
utor or from one of the large mail order 
supply houses advertising in this maga- 
zine. Not all distributors will have the 100 - 
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By LUIS VICENS 

Novices and SWL's can 

check received frequencies 

with this midget 

100 -kc. oscillator 

kc. crystal in stock, but most can obtain 
it for you on order. 

You can make substitutions for some of 
the electrical components if you wish. Rl 
may have values ranging from 180,000 
ohms to 240,000 ohms. Any value from 
0.05 pfd. to 0.25 pfd. is satisfactory for C2. 
Output capacitor C4 may be any value from 
270 ppfd. to 470 µpfd. Either mica, ceramic, 
or paper capacitors may be used through- 
out the circuit. 

The chassis layout is not critical and 
you can either duplicate the model, as 
shown in the photographs, or make up a 
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OUTPUT 
CK722 

TRI CRYSTAL 
SOCKET S 

RI 

C4 

RFC I 

Follow these diagrams when you build the crystal calibrator. Parts list is given below. 

BI -9 -volt transistor battery (Burgess No. P6) 
CI -10 -100 µpfd. trimmer capacitor 
C2- 0.05 -pfd., 200 -600 volt paper capacitor 
C3- 500 -ppfd. tubular ceramic capacitor 
C4- 390 -ppfd. disc ceramic capacitor 
RI- 220,000 -ohm, 1/2 -watt carbon resistor 
R2- 470 -ohm, 1/2 -watt carbon resistor 
RFC1-5-35 mhy. adjustable rd. choke (Superex 

No. V -25) 
SI- S.p.s.t. slide switch 
TRI-CK722 p -n -p transistor (Raytheon) 
XTAL -100 -kc. crystal (Bliley No. KV3) 
1 -Small "Channel- Lock" aluminum case (ICA 

No. 29400) 
1- Transistor socket 

C3 1- Crystal socket (Millen No. 33102) 
4- Rubber feet I- Insulated feedthrough terminal 
Misc. wire, solder, battery clips, ground lug, 

small brackets, terminal strips, etc. 

CK722 

IXOAL 10- Cl/ IO 
yyfd 

RI 
220K 4701. 

.05yfd. 

C4 OUTPUT 

390 p fd 

500yyfd. 

new layout. Lead dress is also completely 
non -critical. Just make sure you observe 
the battery's polarity. 

Of course, if you decide to solder the 
transistor permanently in position instead 
of using a socket, you'll have to take the 
usual precautions to avoid heat damage. 
Use fairly long leads and grasp the lead 
you are soldering with a pair of pliers at 
a point between the body of the transistor 
and the connection point. The pliers will 
absorb excess heat. 

Adjustment Install the battery and ad- 
just the slug on RFC1 about three- quarters 
of the way "in." Adjust Cl to a setting 
about two or three turns back from "fully 
closed." 

An insulated lead is connected to the 
calibrator's output terminal and the free 
end wrapped tightly around a receiver's 
64- 

antenna lead -in wire, forming a small 
"gimmick" capacitor. Five or six tight 
turns should be ample. The "gimmick" ca- 
pacitor coupling technique will not work 
if your receiver uses a coaxial lead -in ca- 
ble. In such a case, connect a 25 to 100 
µpfd. capacitor between the free end of the 
output lead and the receiver's antenna ter- 
minal. 

If you have a local AM broadcast station 
with a frequency which is an even multiple 
of 100 kc.... such as 600 kc., 700 kc., 800 
kc., etc.... you can make a preliminary 
test .against this station. Simply tune to 
the station frequency and listen for an 
audio beat note indicating that the signal 
from the calibrator is interfering with the 
reception of the AM station. You can iden- 
tify it by switching the calibrator off -the 
audio note should disappear. 
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Open -chassis view of the 
transistorized calibrator shows 
wiring details clearly. Only 
standard, readily available 
components are used. The ma- 
jor parts are identified here, 
but neither the circuit nor chas- 
sis layout is critical. Be sure 
to mount the battery securely. 

HOW IT WORKS 
A single p -n -p junction transistor is used as a 

crystal -controlled r.f. oscillator, and the common - 
emitter circuit configuration is employed. Because of 
the low frequency (100 kc.) and circuit efficiency, a 
low -cost audio -type transistor- instead of the more 
expensive r.f. type--is specified. 

Base bias current is supplied through Rl. Adjust- 
able coil RFC/ and fixed capacitor C3 serve as col- 
lector load, with the feedback obtained through the 
100 -kc. crystal. A small trimmer capacitor, Cl, across 
the crystal, permits a slight control over operating 
frequency, providing the operator with the means to 
adjust the output frequency to exactly 100 kc. 

Unbypassed emitter resistor R2 helps stabilize cir- 
cuit operation by adding a slight amount of negative 
(degenerative) feedback. The output signal is ob- 
tained through blocking capacitor C4. 

If you cannot obtain an audio note, 
try readjusting RFC1 and Cl. If you are 
very lucky, you may have immediately set 
the 100 -kc. calibrator on the exact frequen- 
cy and be "zero beat" (meaning no audible 
beat note) with the broadcasting station. 
By juggling RFC1 and Cl, you should get a 
"zero beat" with a good 100 -kc. crystal. 

Operation. Now switch on the receiver's 
BFO and tune the receiver. You should 
obtain beats at 100 -kc. intervals up to sev- 

eral megacycles. The beats will become 
fainter at higher frequencies as the 
strength of the 100 -kc. harmonics falls off. 

On the upper bands of your receiver, 
and especially if your set has only moder- 
ate sensitivity, you may have to connect 
the calibrator's lead directly to the re- 
ceiver's antenna terminal instead of using 
capacitor coupling. The maximum fre- 
quency at which you can still obtain beats 
depends primarily on the sensitivity of 
your receiver. Used on a low- sensitivity 
a.c. -d.c. "communications type" receiver, 
the model supplied beats up to 7 mc. On a 
better receiver, you should obtain beats at 
100 -kc. intervals up to 20 or 30 mc. 

To double -check the calibrator, it should 
be adjusted with Station WWV at either 
2.5 mc., 5.0 mc., 10 mc., or 15 mc. Operat- 
ing 24 hours a day at these four fre- 
quencies. Station WWV (Beltsville, Md.) 
provides an accurate standard for your 
equipment. -(10]-- 

You Can Help "Operation Smoke Puff" 
patch in the ionosphere. Should the patch 
be sufficiently dense, it is quite probable 
that unusual ham band conditions will oc- 
cur. A record of these effects is desired by 
the Air Force. 

Observers participating in the project 
will be warned by mail, while others can 
listen to the "count down" station on 4870 
kc. for word of the actual rocket firing. 
Further concise details may be obtained by 
writing directly to Prof. O. G. Villard, Ra- 
dio Propagation Laboratory, Stanford Uni- 
versity, Stanford, Calif. 

If you are located in Texas, Oklahoma, 
New Mexico, Arizona, Kansas, Colorado, 
Utah, Nevada, or southern California, and 
regularly listen to the ham bands, you are 
an observer candidate for a special U. S. 
Air Force project. It is called "Operation 
Smoke Puff." 

Later this year, several rockets will be 
fired from Holloman Air Development Cen- 
ter, near Alamogordo, New Mexico. These 
rockets will reach a height of approximate- 
ly 70 miles, at which level they will dis- 
charge nitric oxide gas to form an artificial 

June, 1957 65 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


Graphic Transistor Mount 
This transistor mount is designed to aid 

students and novice transistor experiment- 
ers. With it, many different hookups can 
be made without soldering and unsoldering 
transistor leads. The diagram on the mount 
will help students and novice experiment- 
ers to memorize transistor symbols. 

The mount is a wood base measuring 
2%" x 2%" x %". A 21/2" square was cut 
from double -weight white paper and then 
the transistor symbol was drawn in the 
center, using India ink. -Art Trauffer 

Series Capacitor Filament Circuits 
There are three general methods of 

obtaining filament voltage for electron 
tubes. Two of these methods, namely, the 
use of a transformer and a series resistor, 
are well known. The third method, which 
utilizes a capacitor in series with the tube 
filament, is less well known, although it 
has some interesting advantages. 

A series capacitor has an advantage over 
a series resistor in that no heat is dissi- 
pated. Such a capacitor is also light in 
weight as compared to the usual filament 
transformer. 

Another feature of series capacitor op- 
eration is its excellent regulation. When a 
tube filament is cold, the resistance is low. 
To maintain a properly rated current, the 
filament voltage should be reduced when 
the circuit is switched on. The series ca- 
pacitor circuit is a constant current regu- 
lator at lower filament voltages, which 
means that regardless of the resistance an 
almost constant current will flow through 
the tube filament. This is easier on tube 

life since the tubes warm up without dam- 
aging current surges. 

The series capacitor type of circuit 
really shines when the total filament 
voltage is below approximately 60 volts. 
The superior regulation as well as a more 
reasonably sized capacitor is then obtained. 
It is also evident that a smaller -size series 
capacitor can be used with 150 -milliampere 
filament string -type tubes. 

The ordinary variety of electrolytic ca- 
pacitors cannot be used in this application 
since these capacitors are good for d.c. 
circuits only. Paper capacitors should be 
used and the value required can be ob- 
tained by paralleling capacitors. In gen- 
eral, the voltage rating of the series capac- 
itor should at least equal the line voltage. 
Metalized paper capacitors* are extremely 
compact and come in the low- voltage rat- 
ings desired for this type of operation. 

-Richard Graham 
Good buys on these capacitors can often be obtained 

at electronic surplus houses. 
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Simplified Etched Circuits 
New products and old ideas 
combine to ease 
preparation of printed circuits 

By LOUIS E. GARNER, Jr. 

MORE AND MORE electronic equip- 
ment manufacturers are turning to 

printed- circuit wiring boards as a 
means of producing quality equipment 
at a lower cost. Along with this in- 
crease in the use of wiring boards by 
manufacturers has come an increased in- 
terest in such techniques on the part of 
experimenters. 

In the August and September, 1956, is- 
sues, POP'tronics published a two -part ar- 
ticle on "'Printed Wiring' Techniques for 
the Experimenter." This article concluded 
with the promise of information on more 
"advanced" techniques provided that there 
was sufficient reader interest. 

There is no doubt that many readers are 
interested in printed circuits, but the de- 
mand has been for simpler rather than for 
more advanced techniques. So, in response 
to your letters and postcards, here is more 
information on simplified methods of mak- 
ing up etched circuits. 

Review of Basic Steps. The basic steps 
followed in preparing a printed wiring or 
etched circuit board are outlined in the 
block diagram on page 68. 

First, make a wiring layout of your cir- 
cuit. Redraw the circuit full -size and show 
actual lead connections and placement of 
parts on a circuit board. Take care to min- 
imize wiring crossovers and to insure that 
there is ample space for all parts needed. 
Graph paper is handy to use in making up 
this layout. 

With the layout completed, cut a piece 
of copper -clad phenolic board to required 
size. The surface of the board is prepared 
for etching by cleaning with steel wool or 
with "gritty" household cleanser and a 
dampened cloth. 

The layout is transferred to the board as 
a pattern of acid resist. As you may recall, 
recommended resists included asphalt -based 
ink and Scotch electrical tape. 

With the resist applied, the board is 
etched in a special ferric chloride solution 
or in etchant obtained from a commercial 
printed- circuit kit. Inspect the board fre- 
quently during etching to insure that all 
bare copper is removed. 

The etching step may require from as lit - 
June, 1957 

Special resists with tools for ap- 
plying them are shown below: paraf- 
fin wax and small brush, Techniques 
ball -point ink tubn"`Mark -Tex pen. 
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tle as three to as many as fifteen minutes, 
depending on the amount of copper to be 
removed, the condition of your etchant solu- 
tion, and whether you use a cold or hot 
etching process. Cold etching may be done 
in a plastic, glass or enamel tray at room 
temperature. Hot etching requires the use 
of a resist that is unaffected by heat, and 
you must use a Pyrex glass or enameled 
metal tray. Of the two methods, hot etch- 
ing is by far the fastest. It is carried out 
while the etchant is heated over an electric 
hot plate or similar source of heat. 

Next, the etched board is removed from 
the etchant, washed and dried. Remove the 
resist either by buffing with steel wool, wip- 
ing with a soft cloth dampened in general - 
purpose solvent or, in the case of tape, by 
simple "peeling." 

Machining is the next operation. Holes 
are drilled for mounting parts, any neces- 
sary cutouts are made, and the board is 
readied for final wiring. 

The last step is final wiring. All compo- 
nents are mounted in position, leads and 
connections are soldered, and all hardware 
-such as mounting brackets and tube sock - 
ets-is installed. 

Simplified Techniques. The most time - 
consuming steps in the preparation of an 
etched circuit are laying out the circuit 
and applying the resist. It is here that you 
can use simplified techniques to accom- 
plish your objective. 

You can acquire skill in designing circuit 
layouts by making up practice designs 
based on the schematic diagrams of con- 
struction projects described in POP'tronics. 
You needn't carry your circuit through to 
final etching and assembly to make this 
practice of value. Rather, you should learn 
to visualize a circuit in terms of two- dimen- 
sional wiring. 

Once you have acquired skill in layout, 
you'll find that you can eliminate the in- 
itial step entirely and design your layout 
as you apply the resist to the copper -clad 

68 

FINAL WIRING 
AND 

ASSEMBLY 

Basic steps in the 
preparation of an 
etched circuit. It is 
in the step labeled 
''APPLY THE RE- 
SIST" that simplified 
techniques can be 
used and time saved. 

Applying paraffin wax resist with a fine brush. 

board. Then you can simplify the latter 
step by using a type of resist that is easy 
to apply. However, be sure to clean the 
board before applying the resist. 

The conventional resist, asphalt -based 
ink, is rather messy to use; it dries rapidly 
and becomes thick, making it difficult to 
apply. Tape resist, while cleaner to use, is 
tedious to apply; the tape must be bur- 
nished against the copper -clad board to in- 
sure good adhesion -if care isn't taken 
here, the etchant will eat under the tape 
and ruin your circuit board. 

Fortunately, there are other resists suit- 
able for etched circuit work that do not 
have such disadvantages. Paraffin wax is 
a resist used for centuries in the acid etch- 
ing of metals and glass. And, more recent- 
ly, several manufacturers have introduced 
free -flowing acid resistant inks with suit- 
able ball -point pens for application. Using 
such a pen, you can actually draw your 
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circuit layout directly on the copper -clad 
board. 

Especially designed ball -point pens with 
acid -resistant inks are manufactured by : 

(1) Mark -Tex Corp., 453 W. 17th St., New 
York 11, N. Y., and (2) Techniques, Inc., 
178 -84 Central Ave., Hackensack, N. J. Both 
of these manufacturers can also supply 
acid -resistant inks in a variety of colors. 
By obtaining several colors, you can color - 
code your etched circuit board, drawing 
r.f. circuits in one color, power supply wir- 
ing in another, and so on. Later, after 
etching, you remove the ink only where you 
plan to make soldered connections. The 
result is an attractive color -coded wiring 

you use a wax resist -a hot etchant will 
melt the wax and ruin your circuit board.* 

Using a Ball -Point Pen. This is per- 
haps the easiest technique of all, but there 
are a few precautions to observe: (1) keep 
a scrap of board handy for "starting" the 
pen; (2) hold the pen vertical; (3) keep 
the point clean of excess ink, hair or dust; 
(4) don't use too much pressure -simply 
allow the ink to flow into place; and (5) 
don't touch the inked surface until dry. 

The inks supplied by the Mark -Tex Corp. 
for use with its pens are resistant to heat 
as well as to acid. The red ink can stand 
quite high temperatures. If you use this 
type of ink resist in preparing your circuit 

Using a ball -point ink tube to draw the circuit. 

board . . . with a circuit that is easy to 
trace in case future servicing is needed. 

Using a Wax Resist. There is a definite 
technique to applying a paraffin wax resist 
to a circuit board. 

First, melt the wax in a small metal con- 
tainer. Make sure that all the wax is thor- 
oughly melted (good quality wax will look 
like water when liquid), but don't allow it 
to overheat or to smoke. 

It is very important to preheat the cop- 
per -clad board. If the board is too cold, the 
applied wax will freeze on its surface and 
not adhere properly. If the board is too 
warm, the wax will spread and flow over 
the surface. 

The wax is applied to the board using a 
fine brush. Simply "paint" the pattern you 
wish directly on the board. 

A paraffin wax resist is suitable for all 
types of etched circuit boards. However, 
you must use a cold etching process when 
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Placing prepared circuit board in the etchant. 

board, you can employ the faster hot etch- 
ing process. 

If you make a mistake in drawing your 
circuit, don't worry. Simply allow the ink 
to dry, then scrape off and redraw the cir- 
cuit on the clean board. 

Completing the Job. Once the resist is 
applied in the desired circuit pattern, you 
can proceed with the other steps shown in 
the block diagram. 

Wax resist may be removed by scraping 
or by wiping with a warmed cloth. Ink 
resist can be removed by scraping or by 
wiping with a cloth dampened with a suit- 
able solvent, such as acetone. Or you can 
scrub off either of these special resists with 
steel wool. - 

* An interesting variation of the wax resist technique 
is the use of an ordinary wax crayon. Sharpen the 

crayon to a moderately fine point, and simply draw your 
circuit on the preheated copper -clad hoard. If you wish, 
you can use different colored crayons for color- coding 
the wiring. 

:11.,4s4.0144. :sr.cdriirS.ìetie:r Aeatii.srar.]ir 
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STORAGE 

AMPLIFIER 
AND 

CONTROLS 

TAPE --- TRANSPORT 

THAT DEVILISH gleam in your 
enterprising offspring's eye may 

be a source of parental pride -but 
if you have a hi -fi set, WATCH 
OUT! 

Our four -year -old Lindy and two - 
year -old Shannon can't resist 
whirling tape reels and glowing 
tubes. And a turntable seems to 
them just right as a merry -go- 
round for teddy- bears. The old and 
usually futile admonitory "Don't 
touch!" only serves as a tickler to 
stimulate their interest in all these 
fascinating gadgets and gizmos. 

As the exploratory probings of 
four tiny hands proved disastrous 
to the hi -fi set and a severe strain 
on parental patience and the fam- 
ily budget, we had to devise a 
method of defense, which is now known as 
"Welch's Recessed Repository of Electron - 
ics"-in other words, a hi -fi closet for 
housing and hiding the various compo- 
nents of our music system. 

The finished closet is shown above. Now 

TAPE 
RECORDING 
AMPLIFIER 

that all the hi -fi gear is stowed beyond 
reach of the small fry, switches and knobs 
are at last safe from experiments by the 
next generation of hi -fi enthusiasts, whose 
Former activities are duly documented in 
the illustrations below. -Nat Welch 
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in SERVICING Hi -Fi Equipment 
Some day you may have your own workbench or service shop - 
in the meantime, try these simple cures for hi -fi headaches 

tiVHEN IS A NOISE not a noise? When 
it's a hum. Maybe that's too sweeping, 

so let's say that hum is a special kind 
of noise -a steady low- pitched sound whose 
causes and cures were discussed in "Mum 
That Hum" in the October 1956 issue of 
POPULAR ELECTRONICS. 

Now we're going after other kinds of 
noise -clicks, hiss, plops, hash, howls and 
crackles. Incidentally, sometimes hum and 
noise arise from the same causes -and 
sometimes they don't. 

OUTSIDE YOUR GEAR 

Occasionally you may spot some obvious 
cause of noise such as a broken ground 
wire. Less obvious would be bad connec- 
tions between cables and plugs, or broken 
strands in the cables. Wiggling the plugs 
in their sockets and flexing the cables will 
usually show up these defects. 

Various home appliances may cause clicks 
or plops when going on and off. Fluorescent 
lamps and brush -type motors often gener- 
ate a rough steady hash. Such disturbances, 
called "r.f. noise," reach your gear by radi- 
June, 1957 

ation or conduction along the a.c. power 
wiring. In the latter case, a small plug -in 
filter between the wall socket and the 
audio equipment a.c. line cord, or between 
the offending device and its wall socket, 
may lick the problem. A filter may be 
needed in both locations. Sometimes revers- 
ing the a.c. plug in the socket reduces noise. 

Ground Loop. Once in a while, your 
speaker may give forth with a broadcast 
program that certainly isn't coming in on 
your tuner. A common cause of this trou- 
ble is the "ground loop." In Fig. 1A, the 
interconnecting cable shield (used also as 
the return leg of the signal circuit) is 
grounded at both ends to chassis already 
bonded together by an external grounding 
wire. The resulting loop acts as a one - 
turn pickup coil for stray r.f. energy. 

The easiest way to break the loop is to 
remove the ground wire from one chassis 
(Fig. 1B). If this produces hum, restore 
the connection and remove it from the other 
chassis. If the hum persists, replace the 
ground connection and run the external 
ground wire alongside the interconnecting 
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SHIELD 

(A) 

WATERPIPE GROUND 

(C( 

Fig. 1. Types of ground connections. 

10K 

50 yyfd.::::: 

CHASSIS 

Fig. 2. Inserting anti -r.f. capacitor. 

COUPLING CAPACITOR 

D.C. 
VOLTMETER 

CHASSIS 

Fig. 3. Measuring d.c. grid voltage. 
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cable (Fig. 1C) thus reducing the area of 
the loop and the effect of the r.f. voltage 
induced in it. If this doesn't work, try 
replacing the original shielded single -con- 
ductor cable with shielded two- conductor 
cable, and ground the shield only at one 
chassis (Fig. 1D). You will still have the 
original loop path "abed "; but the shield 
of the connecting cable is no longer part 
of the troublesome loop. 

Sometimes r.f. interference dies hard. If 
none of the above methods work, try in- 
serting a resistor (approximately 10,000 
ohms) in series with the grid of the first 
stage tube of the amplifier or preamplifier. 
An alternate procedure is to shunt a very 
small capacitor, about 50 Aufd., between 
the arid and chassis or cathode (see Fig. 
2). Since either of these solutions may 
affect the audio quality somewhat, try vari- 
ations of the suggested component values 
if this problem develops. Additional hints: 
keep the volume controls of any unused 
input channels turned off, and try a new 
tube in the first stage as the original may 
be gassy and thereby act as a rectifier for 
r.f. voltage. 

INSIDE YOUR GEAR 
If it appears that the equipment itself is 

producing noise, localize the trouble to a 
major component by turning on one at a 
time. If the noise persists no matter which 
signal source is used, your amplifier or pre- 
amplifier or speaker is misbehaving. 

Record Player. Let's assume the noise 
is heard only when the record player op- 
erates through. the amplifier. The pickup 
stylus may be worn or broken. Pickup leads 
may be loose or poorly soldered. The plug 
or mating socket may have loose or broken 
contacts. 

Have you perhaps been playing an old 
78 -rpm record, or a worn or scratched LP 
record? If so, use your scratch filter. If 
you don't have a scratch filter, reduce 
the high- frequency response with the tone 
control or the compensator. 

What about the motor and drive mecha- 
nism? Are the driving pucks worn out -of- 
round or misaligned ? Perhaps the rubber 
motor mounts are dried out or squeezed 
solid by the mounting screws, throwing the 
motor shaft or drive shaft out of alignment 
and transmitting vibration. Any roughness 
in mechanical operation will be heard in the 
speaker as thumps or rumble via the pick- 
up. This effect is greatly reduced by a 
rumble filter; if you have one, make sure 
it's working. 

Don't overlook the possibility of loose 
motor connections, and the possible need 
for sparing lubrication if called for by the 
instruction book. Make sure the motor 
board is bolted tightly to the cabinet. Final- 
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Block diagram of hi -fi system shows common causes of noise in each unit. See text for details. 
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how long has it been .since you checked 
the leveling of the turntable and the align- 
ment of the tone arm ? Both of these fac- 
tors affect the side -pressure on the stylus 
and therefore influence the noise level. 

Tuner. If the noise has been localized 
to the tuner, an obvious possibility is the 
antenna. Cracked insulators, antenna sway- 
ing against other objects, frayed insulation 
on the lead -in, loose ground connections - 
all these are common sources of noise. 

The antenna itself may be located in a 
noise field, in which case the alternate an- 
tenna arrangements mentioned below may 
be helpful. Sharp crackling noises when 
tuning may be due to dust between the 
plates of the tuning capacitor. Blow out 
the dust or remove it with a pipe cleaner. 

An annoying whistle may be heard on AM 
tuners. This is due to the carrier of an- 
other station "heterodyning" with that of 
the desired station. In the absence of a 
whistle filter, it may be helpful to reduce 
the r.f. input to the tuner by shortening 
the antenna or the lead -in, by pointing the 
antenna in a different direction, or by using 
a short indoor antenna. Another solution 
is to use a loop antenna which can be ro- 
tated to the point of minimum interference 
consistent with adequate signal strength. 

If these measures don't solve the prob- 
lem, the tuner may need realignment. The 
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tuner is also subject to the same problems 
of loose plugs and poor cables as the rest 
of the system, and also suffers from the 
same troubles with tubes, resistors, capaci- 
tors, etc., as the amplifier, of which more 
later. 

Tape Recorder. Suppose the noise has 
been localized to the tape recorder. If the 
noise is a steady background hiss, the rec- 
ord- playback head may have become mag- 
netized. This can be demagnetized by 
passing the tip of a plugged -in soldering 
iron or gun back and forth near the head. 
A confused chatter behind the program is 
probably due to failure of the machine to 
erase an old recording completely. 

Incomplete erasure is generally due either 
to a defective oscillator tube or to an ex- 
cessively loud recorded level of the material 
to be erased. The remedy for the latter - 
other than avoiding such levels in the fu- 
ture-is to run the poorly erased tape 
through the machine with the controls set 
for recording and the volume control 
turned down. This "erasing run" will gen- 
erally get rid of the old recording. 

A dirty record -playback head having an 
accumulation of tape residue is another 
cause of steady noise. Heads should be 
cleaned frequently with a cotton swab 
moistened with alcohol. Remember, too, 
that a poor grade of tape increases the hiss 

73 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


behind the signal. Paper -base tape is 
noisier than the plastic -base variety. 

Sharp crackling noises are usually due to 
poorly soldered joints, defective cables and 
plugs, and loose connections on the record - 
playback selector switch. And, finally, the 
tape recorder shares with the tuner and 
amplifier the noise troubles due to tubes, 
resistors, etc., so let's talk about the ampli- 
fier now. 

Amplifier. Practically every component 
in an amplifier is a potential source of noise. 
To make matters worse, the gain of each 
stage beyond the one where the trouble 
originates serves to increase the original 
noise. 

Tubes may produce an unholy trinity of 
"hiss, hash and howls." Howling is often 
due to a microphonic tube being vibrated 
by sound from the speaker. This acoustic 
coupling sets the entire amplifier into oscil- 
lation. Slipping a rubber band around the 
tube (if it isn't too hot for the rubber), 
replacing the tube with one selected for 
quietness, and relocating the speaker are 
the usual remedies. 

Howls are also caused by failure to re- 
place the metal shielding cans on glass 
tubes originally so equipped. The first stage 
tube and, to a lesser extent, later tubes 
may generate hiss or hash due to gas or 
internal electrical leakage between ele- 
ments. To cure, substitute known good 
tubes -one at a time. 

If the tubes are okay, check the resistors. 
Since there are so many of them, narrow 
down the search to a particular stage. To 
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Signal tracer, used for point -to -point 
servicing, permits experimenter to follow 
audio signal right through the amplifier. 

do this, disable the various stages one by 
one. Start with the input, either by remov- 
ing the tube or by grounding the grid to the 
cathode, until the noise stops. The trouble 
is in the last stage disabled. 

Noise caused by resistors (usually a hiss 
or "frying" sound) is due to age, overheat- 
ing or poor internal lead connections. You 
can sometimes locate the defect by tapping 
or wriggling the resistor. 

Capacitors often cause noise, too. A 
coupling capacitor between the plate of one 
stage and the grid of the next may become 
electrically "leaky," and pass some of the 
positive plate d. c. voltage to the following 
grid. This can usually be detected by meas- 
uring the d.c. grid voltage, which normally 
will be two or three volts of negative bias. 
A push -pull output stage might show as 
much as -22 volts (see Fig. 3). Replace- 
ments should be of the molded type which 
have less leakage tendency than the paper 
kind. 

Plate, screen and cathode bypass capaci- 
tors can also give trouble. The simplest 
procedure here is to replace these one by 
one in the defective stage after the coupling 
capacitors have been checked. 

Defective electrolytic filter capacitors in 
the power supply section are common 
causes of plops or crackling noises due to 
temporary internal short circuits resulting 
from momentary breakdown of the insulat- 
ing material. While a defective filter ca- 
pacitor may give itself away by hum or by 
causing overheating of the power trans- 
former, the general procedure is to dis- 
connect one leg of each filter in turn, clip 
in a test capacitor and note whether the 
noise is eliminated or greatly reduced. 

Signal Tracing. Occasionally, noise de- 
velops from arcing between winding turns 
in the power transformer and /or the filter 
choke. An ohmmeter check will not show 
up this trouble if its occurs only under load. 
Since you don't ordinarily have spares on 
hand for these components, use the noise - 
locating feature of a signal tracer as shown 
in the photo above. 

A signal tracer can be connected across 
each stage in succession, beginning with the 
output, while the amplifier is in operation. 
The defective component is in the last stage 
in which the noise is heard in the tracer 
speaker. Signal tracers, available in inex- 
pensive kit form, offer a more convenient 
way of localizing defects than disabling 
stages by shorting or by tube removal. 
Elements which can be checked for noise 

(Continued on page 90) 
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THE TRANSMITTING 
TOWER 

Nam erb S Brier,w9EGQ 

THE 
TRANSMITTER pictured below in- 

dicates how simple a thoroughly prac- 
tical amateur transmitter can be. It was 
assembled from an AMECO AC -1 trans- 
mitter kit and is capable of transmitting 
signals over hundreds and thousands of 
miles. 

Contained on an 8" x 6" x 21/2" chassis 
finished in grey and lettered in white, the 
complete transmitter' consists of a 6V6G 
crystal oscillator (working into a pi -net- 
work tank circuit) and a 6X3G rectifier in 
a conventional full -wave circuit. It has a 
rated power input of approximately 15 
watts. 

This transmitter is designed to operate 
in the 3.5- and 7 -mc. amateur bands, and 
thus covers both the 3.7- and 7.15 -mc. Nov- 

half an evening, but it might take an in- 
experienced constructor a couple of eve- 
nings. 

The chassis is predrilled and all parts 
plus complete instructions are furnished, 
although the constructor must supply a 
few feet of hookup wire and rosin -core 
solder. A small soldering iron, pliers, knife 
and screwdriver are the only tools required. 

After wiring the AC -1, I fed its output 
into a 117 -volt, 15 -watt light bulb to check 
its power output and to see if it had any 
special tuning quirks.* 

In tuning the transmitter into a radi- 
ating antenna, follow the same procedure 
as in tuning it to a dummy antenna. How- 
ever, some type of tuning indicator must 
be provided to do it intelligently. AMECO 

suggests temporarily con- 
necting a 100 -ma. meter 
across the key or using a 
pilot bulb in the antenna 
circuit for the purpose. 

Tuning a transmitter 
with the aid of a plate 
milliammeter was last 
discussed in the April, 
1957, Transmitting Tow- 
er; so let's investigate 
using a pilot bulb in the 
antenna circuit as a tun- 
ing indicator with the aid 
of the systems shown in 
Fig. 1 (page 77). 

When a single -wire an- 
tenna is used, the ar- 
rangement in Fig. 1(A) 
is convenient. Solder two 
wires about 2' long to tip 

and shell of the base of a 2 -volt, 60 -ma. 
pilot bulb (type 48 or 49) and clip them 
across three feet of the antenna. This 
system is not too easy to apply to an an- 
tenna fed with coaxial or "twin- lead" 
transmission line, however. Instead, the 

Kif transmitter (AMECO AC -I) assembled by author (key not supplied). 

ice bands. Also, as will be discussed in more 
detail a bit later, a couple of watts of power 
can be obtained from the transmitter on 
the 21 -mc. band. 

Shifting the band of operation involves 
changing the plug -in coil and the crystal. 
The output tank circuit will match the 
transmitter into almost any reasonable 
length of wire as an antenna, as well as 
into a doublet antenna. 

Assembling the AC -1. Because of its 
simplicity, the AC -1 kit can be assembled 
and wired in a few hours. I did it in 

June, 1957 

*One quirk that might cause an inexperienced oper- 
ator some difficulty was discovered on 40 meters. al- 
though it is actually not unusual. If the transmitter 
were adjusted for maximum power output, the oscil- 
lator would not "start" when the key was pressed - 
after a short standby period. The cure was to tune the 
plate capacitor a shade to the low- capacitance side of the 
maximum- output point. This adjustment reduces power 
output a trifle. 
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HELP US OBTAIN OUR HAM LICENSES 
In this section of the Transmitting Tower, 

the names of prospective amateurs requesting 
help and encouragement in obtaining their 
licenses are listed. To have your name listed, 
write to Herb S. Brier, W9EGQ, %/a POPULAR 
ELECTRONICS, 366 Madison Ave., New York 
17, N. Y. Please print your name and address 
clearly. Names are grouped geographically by 
amateur call areas. 

Kl /W1 CALL AREA 

Galen Hamilton, Hampden Highlands, Me. 
John Tyler (15), Box 201, Clinton, Mass. 

(Code and theory) 
Emanuel Netti, Tobey Ave., Methuen, Mass. 

(Code) 
Stephen L. Saks, North St., Greenwich, Conn. 

(Theory) 
Arthur Teal, Box 219, Chester, Conn. (Code 

and theory) 
Eddie McLean, Packers Falls Rd., Durham, 

N. H. (General Class code) 
Roland LaRoche, Newmarket Rd., Durham, 

N. H. 
David Silver, 437 Burlington Ave., Bristol, 

Conn. (Code and theory) 

K2 /W2 CALL AREA 

Stanley Koscink (14), 206 Hawthorne Ave., 
Newark, N. J. (Code) 

Stephen Wilhelm, 120 Fairview Ave., Great 
Neck, N. Y. (Theory) 

Louis Vlesmas, 509 E. 77th St., New York 21, 
N. Y. (Code and theory) 

Tom Wendel, 28 Schuler Ave., Tonawanda, 
N. Y. (Code and theory) 

Ori S. Adler, Pennington School, Pennington, 
N. J. (Code) 

Jacinto Negron, 215 Chester St., Brooklyn, 
N. Y. (Code and theory) 

Alan Lefkow, 1832 Bryant Ave., Bronx 60, 
N. Y. (Code) 

Richard Shavel, 1963 Bryant Ave., Bronx 60, 
N. Y. (Code) 

Kenneth Traver, 741/4 E. Main St., Wappin- 
gers Falls, N. Y. (Code and theory) 

Ira B. Kraemer (15), 899 -18th Ave., Newark, 
N. J. (Code and theory) 

Joseph Clerecuzio, 163 Cedar St., Cllffslde 
Park, N. J. Phone: WH 3 -1432. (Code and 
theory) 

Edward Kantorskf, 61 Ave. "E ", Lodi, N. J. 
(Code) 

Marc Hersh, 121 E. 69th St., New York 21, 
N. Y. (Code) 

Vernon Nugent, 109 -28196th St., Hollis 12, 
Long Island, N. Y. (Theory) 

Thomas Pitt (13), 137 W. Park Ave., Pearl 
River, N. Y. 

Jethro Eisenstein, 309 W. 104th St., New York 
25, N. Y. 

James Lisson, 47 Dean Road, Depew, N. Y. 
(Code and theory) 

Irwin M. Morgan, 509 Reads Lane, Far Rock- 
away 91, N. Y. Phone: FAr Rockaway 7 -2116. 
(Code and theory) 

Marc Miller, 7 Glenwood Dr., Ellenville, N. Y. 
(General Class theory) 

Allen J. Schwartz, 424 Sheridan Ave., Albany 
6, N. Y. (Code and theory) 

K3 /W3 CALL AREA 

Ernest Lyght, 412 N. Clayton St., Wilmington 
5, Del. (Code) 

John David Crockett, Gulph Rd., Bridgeport, 
Pa. Phone: BR 9 -2583. 

Cecil Dillinger, 1611 -C Dartford Rd., Balti- 
more 21, Md. Phone: MUrdock 6 -4028. 

Richard Glassbrenner, 1141 Woods Run Ave., 
Pittsburgh 12, Pa. (Code and theory) 

Robert Schaffer (15), M.R. 11, Butler St., 
Butler, Pa. 

Edward H. Boyd III, Rollyston Farm, St. Mi- 
chaels, Md. Phone: TA 2 -0117. 

John B. George III (15); 230 Beachwood Rd., 
Penn Sq. Village, Norristown, Pa. (Code and 
theory) 

K4 /W4 CALL AREA 

Carlos G. Wilson, Jr. (12), 1335 E. Crestwood 
Dr., Memphis, Tenn. (Theory) 

William E. Whitworth, Rt. 1, Elm Hill Rd., Nashville 14, Tenn. 
Erie Bartlitt (13), P.O. Box 1427, Plant City, 

Fla. Phone: 30853. (Code and theory) 
Jim Bartlett (14), 4230 -21st St., N., St. Pet- 

ersburg, Fla. (Code) 
Glen Whitehouse (13), 633 -70th Ave., St. 

Petersburg Beach, Fla. (Code and theory) 
David W. Davis II, Box 175, Bassett, Va. 
Buzz Buster, Curry Rd., Harrodsburg, Ky. 

(Code and theory) 
John Bell (13), 404 Ridgeway Rd., Lexington, 

Ky. (Code and theory) 
James M. Swinson, 900 12th Ave., Conway, 

S. C. (Code and theory) 
Doug Tidwell, Jr. (12), 475 Willard Ave., S.W., 

Atlanta 10, Ga. Phone: PL 3 -1678. (Code and 
theory) 

David Liles, 414 W. Fourth St., Slier City, 
N. C. 

William Martin, 510 E. 21st St., Lumberton, 
N. C. Phone: 5714. 

Jim Broaddus, 750 Mt. Paran Rd., N.W., At- 
lanta 5, Ga. Phone: CE 7 -1423. (Code, theory 
and selection of equipment) 

K5 /W5 CALL AREA 

Bill Free, Jr., Luling, La. (Code and theory) 
Joe Hester (16), 142 Blossom Dr., San An- 

tonio, Tex. (Code) 
Billy Gibson, Rt. 2, Box 350, Victoria, Tex. 

Phone: HI 3 -7293. (Code and theory) 
Edward Cook, 118 E. Fifth St., Russellville, 

Ark. (Code and theory) 
Darce Shugart, Box 12, Kemp, Tex. (Code) 

K6 /W6 CALL AREA 

James E. Laukus (12), 103 Mabrey Rd., Palm 
Springs, Calif. (Code) 

Don Wallace, 524th Military Police Co., A.P.O. 
958, San Francisco, Calif. (Code and theory) 

Don Etheredge, 11169 Glen Oaks Blvd., Pa- 
coima, Calif. Phone: EM 9 -2329. (General 
theory) 

Pat Marsh, 3319 W. 116th St., Inglewood, 
Calif. (Code and theory) 

Dave Cooper (14), 848 Arguello Blvd., Pedro 
Valley, Calif. (Code and theory) 

Stan Peterson, Jr., 3647 Hollister Ave., Car - 
michel, Calif. 

Chuck Penning, 2316 -64 Ave., Oakland 5, 
Calif. (Code and theory) 

K7 /W7 CALL AREA 

Eddie G. Young, 1350 Spring Lane, Murray 
17, Utah. (Code and General theory) 

Donald W. Cooper, 1843 Amelia St., Walla 
Walla, Wash. 

Harold O. Peterson, 13721 39th Ave. N.E., 
Seattle 55, Wash. 

Steven Smith, Roy, Utah. Phone: 4 -0848. 

K8 /W8 CALL AREA 

David Wagner (15), 145 E. Fifth Ave., Berea, 
Ohio. Phone: BE 4 -1752. (Code and theory) 

Jeff Boyles (16), Box 191, Lomberport, W. Va. 
(Code) 

John R. Horvat, 9118 St. Clair Ave., Cleveland 
8. Ohio. (Code and theory) 

Willard J. Karle, 15620 Fordham, Detroit 5, 
Mich. (Code and theory) 

Byron Steele, 820 Academy Rd., Holly, Mich. 
(Code, and Technician license) 
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Larry Claflin, 820 Academy Rd., Holly, Mich. 
(Code, and Technician license) 

Robert Le Bowsky (15), 506 Walbridge Ave., 
Toledo 9, Ohio. (Code and theory) 

John W. Knaffia, 9003 Culver, Detroit 13, 
Mich. (Code and theory) 

Henry Zabielski, 7535 Trafalgar, Dearborn 9, 
Mich. (Code and theory) 

Joe Leonard (13), 7933 E. Galbraith, Cincin- 
nati 27, Ohio. (Selection of equipment) 

Joseph P. Micallef, 20650 Patton Court, De- 
troit 28, Mich. (Code) 

Joe Ansman, 1118 Starr Ave., Toledo, Ohio. 
(Code and theory) 

David Beyerlein, 1376 Ives Ave., Flint 6, Mich. 
Jimmy Wood, Rt. 1, Chestnut Ridge Rd., 

Hubbard, Ohio. (Code and theory) 
David Gardner, 1820 W. Genesee St., Lapeer, 

Mich. (Code) 
Harold Clement, 528 Gladstone, Grand Rap- 

ids, Mich. Phone: CH 3 -1405. 
Rollin Girulat, 1430 Russell, Lincoln Park, 

Mich. Phone: DU 1 -6348. 
Michael Smith, 50336 Bay Court, New Balti- 

more, Mich. (Code and theory) 
James Baggiore, Box 205, Palmer, Mich. 

Phone: GR 5 -4939. 
Charlie Benner, 18221, Adams St., Toledo, 

Ohio. (Code and theory) 
K9 /W9 CALL AREA 

Jackson Wyatt, Jr., 4129 S. Michigan Blvd., 
Chicago, Ill. 

Dave Bydaleb, 680 S. Rosewood, Kankakee, 
Ill. (Code and theory) 

Leroy Devries, R.R. 1, Box 16X, Chesterton, 
Ind. (Code) 

Dave Jones, 6703 -05 N. Oshkosh Ave., Chicago 
31, Ill. (Code) 

Nicholas L. Manusos, P.O. Box 1, Lisle, Ill. 
(Code and theory) 

James Washburn, Box 271, Augusta, Ill. 
(Code and theory) 

Carl Hunsaker, Box 85, Camp Point, Ill. 
(Code) 

Eugene Huff, Augusta, Ill. (Code and theory) 
Phil Walesby, Elliott, Ill. 

KO /WO CALL AREA 

Byron L. Green, Jr. (15), 3618 Nebraska Ave., 
St. Louis 18, Mo. (Code and theory) 

Lee Roy McCarter, 3225 Dakota St., St. Louis, 
Mo. (Code and theory) 

Dwight Keller, 403 Stewart Road, Columbia, 
Mo. (Theory and regulations) 

Brian Crombie, Route 6, St. Paul, Minn. 
Bill Sprague, 2229 N. Michigan, Davenport, 

Iowa. (Code and theory) 
Gary G. Gerlach, St. Ansgar, Iowa. (Theory) 
Tom Milstein (14), 870 Hudson, Denver 20, 

Colo. Phone: EA 2 -9219. (Code and theory) 
J. O. Allen, R.R. 1, Frankfort, Mo. (Code and 

theory) 
Delbert Nystrom, R.R. 3, Ogden, Iowa. 
Roy A. Bunch, R.R. 2, Leon, Iowa. (Code 

and theory) 
John Raydo Jr., 5116 W. 51st St., Mission, 

Kans. (Code) ' 

Richard H. Wagner, Rt. 1, Waterloo, Iowa. 

VE AND OTHERS 

Bob Bidwell, Garibaldi, B.C., Canada. (Code 
and regulations) 

James Hassinger, 4045 Wilson Ave., Montreal, 
Que., Canada. (Code and theory) 

R. R. McLeod, 1257 King St., W., Hamilton, 
Ont., Canada. (Code and theory) 

John Labow, 100 Dunloe Rd., Toronto, Ont., 
Canada. (Code and theory) 

To help prospective amateurs obtain their 
Novice licenses, the Radio- Electronics -Televi- 
sion Manufacturers Association offers a set of 
code records (recorded at a speed of 33') rpm) 
and a Novice Theory Course for $10.00, post- 
paid. The complete course or more informa- 
tion on it is available from RETMA, 1721 De- 
Sales St., N.W., Washington 6, D. C. 

June, 1957 

2' LEADS 

Ì-3' 4'-94 

2U, .06A. PILOT 
BULB 

(A) 

2.5V. .5A. 
PILOT BULB 

(B) 

Fig. 1. How pilot 
bulb is used as 

antenna current 
indicator with 
(A) single wire 
antenna, and (B) 
doublet. See text. 

system in 1(B) may be employed. Just 
connect a 2.5 -volt, 0.5 -amp. pilot bulb (type 
40 or 41) in series with one of the conduc- 
tors of the feed line (the center conductor 
if it is coaxial cable). With either arrange- 
ment, correct tuning of the AC -1 is indi- 
cated by maximum glow of the bulb. 

When the system in Fig. 1(A) is used, 
its sensitivity is controlled by the distance 
across which the indicator is tapped. Some 
experimenting with the spacing may be 
necessary with different antenna lengths. 
In 1(B), sensitivity is controlled by the 
current rating of the pilot bulbs used. The 
data given are about correct for a 10- to 
15 -watt transmitter. For a 50- watter, the 
distance between taps in 1(A) will be about 
18 ", and two 0.5 -amp. bulbs in parallel 
will be about right for 1(B). 

A 2 -volt, 50 -ma. bulb draws so little cur- 
rent (0.2 watt) that it may be left in the 
circuit at all times. However, a 2.5 -volt, 
0.5 -amp. bulb consumes 114 watts; there- 
fore, it is advisable to connect a wire jump - 

(Continued on page 112) 

Donnie Redwine, KN5IRB, at controls of sta- 
tion she and her son Ed, K5ERJ, operate together. 
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RECORDS FOR HI -FI DEMONSTRATING, TESTING, AND JUST PLAIN LISTENING 

EFORE the days of hi -fi, record listen- 
ers fancied themselves lucky if they 

could recognize melody and harmony on 
their discs. Subtle overtones, details of or- 
chestral structure, and the unique timbres 
of different instruments were beyond the 
technical ken of most records and play- 
back equipment. 

New Kind of Rehearsal. Today, musi- 
cian and engineer work together so that a 
modern recording session is not just a mat- 
ter of getting the music right, but of get- 
ting the sound right as well. Insight into 
this phase of the art is provided by West- 
minster's Hi -Fi in the Making (XWN- 
18372). 

This record takes you behind the scenes 
at a rehearsal of Sir Adrian Boult conduct- 
ing the Philharmonic Promenade Orchestra 
in the popular Young Person's Guide to the 
Orchestra by Benjamin Britten. We enter 
the rehearsal during the struggle for hi -fi 
balance between the choirs of the orches- 
tra, and between the orchestra as a whole 
and the acoustics of the auditorium. The 
music itself, and its correct interpretation, 
have been mastered; now comes the subtle 
influence of the recordist in the person of 
Kurt List, musical director for West- 
minster. A lively dialogue- interspersed 
with takes and re -takes by the orchestra 
-ensues between Boult and List. Finally, 
the problems of a hi -fi session are solved 
to mutual satisfaction. 

The results of this cooperation are ad- 
mirably displayed on the other side of the 

record, which contains a brilliant and ex- 
citing performance of the music. 

The Roving Spotlight. Vox Produc- 
tions has been recording a series of albums 
that comprise a panorama of the history 
and sounds of all the instruments of the 
orchestra -as well as several you'd never 
hear unless you visited a music museum 
or a primitive tribe in some far -off spot. 
Produced by Ward Botsford, these records 
-the first of which was Spotlight on Per- 
cussion (DL 180) -demonstrate the poten- 
tial of the recording medium as a means 
of edifying as well as entertaining. 

Since the advent of DL 180, Botsford has 
trained his audio spotlight on three new 
areas: Keyboard (DL 362), Brass (DL 300) 
and Strings (DL 320). With one more to 
come, on Woodwinds, the spotlight will 
have completed its first sweep around the 
assorted and assembled musical instru- 
ments of the world. The scope of this 
project is encyclopedic, and it is the kind 
of thing that workers and hobbyists in 
many areas -including historians, teachers, 
anthropologists, musicians, collectors, and 
audiophiles -may have been hoping would 
happen for a long time. The advantages of 
hi -fi recording are here realized in the 
aural close -ups provided, which distinguish 
each instrument and suggest to the listen- 
er how one may have evolved from the 
other. Selections played on the instru- 
ments are interesting if not inspired. 

In the handsome booklets enclosed with 
each disc, R. D. Darrell writes engagingly 
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Musicians these days 
go through what 
amounts to two re- 
hearsals -one for the 
music and the other 
for hi -fi tone. During 
the latter, the record- 
ing technician has as 
much to say as the 
conductor. Here, Sir 
Adrian Boult rehearses 
Philharmonic Prome- 
nade Orchestra for 
Westminster recording 
of "Hi -Fi in the Mak- 
ing" (see text). 
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and informatively about the record and 
the instruments it surveys. In fact, the 
booklets themselves assume an importance 
greater than mere "program notes" or the 
conventional jacket blurb. The "package" 
of printed text and recorded sound is a new 
kind of literature, an attractive hybrid in 
which your reading and your listening go 
hand in hand, the one illustrating the 
other. In this sense, hi -fi has unfolded a 
new vista for creative communication to an 
ever widening audience. 

Roster of Kings. A similar approach to 
one instrument characterizes Columbia's 
release (ML 5032) of E. Power Biggs play- 
ing on fourteen of Europe's finest organs. 
Recorded in their original settings, these 
organs afford a rare comparison of the 

ML 5167). Organ fanciers will discover a 
virtually unknown repertory of rare beau- 
ty, far different from the more familiar 
organ music of the North. The Iberian 
instruments themselves sound different. 
Particularly stirring is the Trompeta Real 
(Royal Trumpet) stop of the great organ 
in the cathedral of Zaragoza. This is an 
array of giant trumpets, greater than any 
that could be played by a human trum- 
peter, jutting out from the organ loft. 
Their clamor, especially in the bass, is 
truly majestic. The astonishing quality of 
the recording preserves much of their pow- 
er and full, rich tone. 

More Reaching Back. Music -made by 
mechanical contrivances rather than by 
musicians playing instruments -has long 

PICK OF THE RECORD RACK 
RECORD PERFORMERS COMMENT 

Copland: 
Appalachian Spring 
Billy the Kid 
Columbia ML 5157 

Philadelphia Orchestra 
E. Ormandy, cond. 

Cross -breeding American folk music and symphony, 
Copland comes up with a healthy hybrid strain that tells 
of Pennsylvania valleys and the midwestern prairie in 
the language of the classical orchestra. The beauty and 
excitement of the scores are matched by the richness of 
the recorded sound. 

Schumann: 
Piano Concerto 
Strauss: 
Burlesque 
Columbia ML 5168 

R. Serkin, piano 
Philadelphia Orchestra 
E. Ormandy, cond. 

Between them, these two discs provide a fine sampling of 
19th -century piano concertos. All are melodious, lush 
and showy -and altogether beautiful music. Serkin's 
performance has the assurance and discipline of a mas - 
ter. Yet the free -wheeling romanticism and inner ex- 
citement in the playing of young Richard Farrell is a 
more compelling listening experience. This 30- year -old 
New Zealander, who studied music in New York, is 
evidently someone to watch in the future. In this 
recording, he enjoys the pliant support of a conductor 
and orchestra who really get into the spirit of his playing 
and some of the best engineering we ever heard. 

Grieg: 
Piano Concerto 
Liszt: 
Piano Concerto No. 1 

Mercury MG 50126 

R. Farrell, piano 
Halle Orchestra 
G. Weldon, cond. 

A Tribute to Dorsey 
Vols.1 and 2 
RCA Victor LPM -1432 

Tommy Dorsey 
et al. 

The age of swing is recalled by the late "Sentimental 
Gentleman" and his mellifluous trombone. Bunny Ber - 
rigan, Ziggy Elman, Buddy Rich and a young newcomer 
named Frank Sinatra help to bring back a beloved period 
of popular music. Not quite hi -fi, but nostalgic swing 
addicts won't care. 

Suppe: 
Poet & Peasant 
Cr Other Overtures 
Westminster 
XWN -18238 

Philharmonic Promenade 
Orchestra, London 
Sir Adrian Boult, cond. 

The popular overtures to Suppe's operettas include Light 
Cavalry, Boccaccio, The Beautiful Galathea, and others. 
Zestfully played and brilliantly recorded, the music alter - 
nates between lilting waltzes and fiery gallops. Very 
pleasant listening throughout. 

sonorities of keyboard titans as well as 
the music of those countries in The Organ 
the acoustics of different types and periods 
of architecture. Biggs plays Bach's Toccata 
in D Minor on all of them, adding the 
Fugue on the last organ in the collection. 
Covering instruments that date from the 
15th century to the 20th, the master plays 
organs from Sweden, Germany, Denmark, 
Holland, and England- imparting through 
his playing his own personal enthusiasm 
for this kind of hi -fi adventure, and dem- 
onstrating his avowed point that Bach 
composed with the sound as well as the 
music in mind -a fact perhaps not fully 
understood until this day of hi -fi. Aside 
from all this, the record should provide a 
tremendous workout for any hi -fi system. 

Swinging South, Biggs also sampled the 
organs of Spain and Portugal, recording 
Music of Spain and Portugal (Columbia 

June, 1957 

been a pursuit of gadgeteers and enterpris- 
ing hobbyists. Some, with a flair for fi- 
nesse and a fast buck, developed such con- 
coctions as "orchestrons," "pianinos," and 
"orchestral pianos." This trend toward 
mechanized one -man bands started in Eu- 
rope during the 1880's, and the sonic mon- 
sters soon found their way into many ice - 
cream parlors, dance -halls, and skating 
rinks on this side of the ocean, where they 
would issue forth the popular tunes of the 
day when stimulated by a nickel or, in 
some cases, a dime. 

A collection of such pre -electronic juke- 
boxes, preserved at the Musical Museum in 
Deansboro, New York, has been re- pressed 
into service by Westminster. The result 
is Honky -tonk (WP 6033), a disc contain- 
ing such relics as: All Alone; Waiting for 
the Robert E. Lee; Ma, He's Making Eyes 

(Continued on page 126) 
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Tuning the Short -Wave. Bands 

=with Hank Bennett 
IN LOOKING THROUGH the station list- 

ings in this column, have you ever picked 
out one or two that you particularly wanted 
to add to your short -wave log, and then 
been disappointed when you were unable to 
hear the station? This is a relatively com- 
mon occurrence, but not one that should be 
taken too seriously. There may be good 
reasons for your inability to hear some of 
the stations listed. 

First of all, as you know, at the time of 
compilation all station listings are correct 
to the best of our ability, and they have 
been heard by your Editor or one of our 
veteran monitors. Many of the s.w. sta- 
tions change frequency and /or schedule 

WORCESTER 10, MASSACHUSETTS 
31 GA TES STREET 

SWL-MASS 
FRANCIS J. WELCH. JR. 

The first SWL "state" card to be received by your 
S.W. Editor. Have you seen any of these yet? 

Bob Coomler, one of our contributors from Los 
Angeles, Calif., with his Hallicrafters S -76 re- 
ceiver and (right) Webster- Chicago wire recorder. 

80 

without any prior notice, however, which 
could contribute largely to the apparent 
discrepancies. 

Secondly, propagation conditions can 
change from day to day. While you may 
be able to hear any given station with a 
loud and clear signal one day, that station 
may be completely inaudible on the follow- 
ing day -even though it is operating on 
the same frequency and schedule. 

Sunspot activity affects s.w. radio to a 
great degree, too. Generally speaking, 
when it is high, the higher frequencies will 
prove to be the best for pulling in DX 
stations. The lower channels will be spot- 
ty, with perhaps even the regularly heard 
stations noticeably disturbed by a rapid 
flutter fading, especially when there is a 
display of the aurora borealis (northern 
lights). During the past few years, sun- 
spot activity has been on the upswing, and 
it apparently reached its peak early in 
1957. Indications are that sunspots will 
gradually diminish for the next several 
years, bringing a decline of stations op- 
erating in the 17 -, 21 -, and 25 -mc. bands 
and an increase in the 6 -, 9 -, and 11 -mc. 
bands. Even the so- called "tropical band" 
(3000 -5000 kc.) will bear watching. 

Finally, make sure that you have your 
receiver tuned to the correct frequency. 
While this may sound a bit ridiculous, it 
is a fact that many DX'ers are unable to 
tune in certain stations because their re- 
ceivers are not properly calibrated. You 
can check the accuracy of your receiver 
dial by tuning in WWV at 2500, 5000, 10,- 
000, 15,000, 20,000, or 25,000 kc. By mak- 
ing necessary allowances if you find your 
dial to be a few points off, you will be able 
to come fairly close to the desired fre- 
quency. 

SWL State Cards. Deviating from the 
usual practice of having SWL cards print- 
ed with "calls" such as W2 -SWL, K6SWL, 
or SWL -W5, Francis Welch, Jr., of Worces- 
ter, Mass., has come up with an SWL 
"state" card. Silver on black, it features 
the call of "SWL- MASS" and is, to our 
knowledge, the first of its kind. We would 

(Continued on page 117) 
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MANY circuit design engineers raised two 
111 principal objections when transistors 
were first introduced commercially: (1) 
that junction transistors were usable only 
at audio frequencies and (2) that transis- 
tors couldn't deliver reasonable amounts of 
power. But time marches on, and so does 
semiconductor research. 

The poor frequency response objection 
has been answered bÿ transistors now com- 
mercially available which will operate up 
to 250 megacycles. Laboratory prototypes 
of experimental types have been operated 
up to 1000 mc. And a new semiconductor 
device recently announced by Bell Tele- 
phone Laboratories, although not a tran- 
sistor, has been used as an oscillator deliv- 
ering a useful power output at 9000 mc.! 

The low power objection has been an- 
swered by the development and commercial 
production of multiwatt transistors. In 
fact, many newer auto receivers use a sin- 
gle transistor to replace the power output 
tube! More recently, the DELCO Division 
of General Motors announced the produc- 
tion of transistors capable of switching 
1- kilowatt loads! Even experimenters can 
get "into the act" . . . on page 45 you'll 
find an article describing a single -stage 
power amplifier using one of CBS -Hytron's 
new low -cost power transistors. 

Unfortunately, very- high- frequency and 

By LOU GARNER 

very- high -power transistors are rather ex- 
pensive. But as production methods im- 
prove, prices will drop. Last month we an- 
nounced the introduction of Sylvania's new 
75 -cent experimenter's transistor. You can 
expect further reductions in transistor 
prices before the year is over! 

Readers' Circuits. Both of the simple 
oscillator circuits to be described use a 
single inexpensive transistor, require a sin- 
gle battery for operation and are compact 

Fig. 1. PI 
(SEE TEXT) 

June 1957 

Code Practice Oscillator. This sim- 

ple, low -cost circuit was submitted by 
reader M. R. Weinstein. The photo above 
shows his CPO set up and ready for code 
practice; the one at left shows the inte- 
rior of the unit. In the schematic dia- 
gram, BI is a pentite cell (Eveready No. 
912), CI a 330 -µµfd. ceramic disc capac- 
itor, and TRI a CK722 transistor (Ray- 
theon). JI, PI and TI are discussed in text. 
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and easy to assemble, but each is intended 
for a different application. The first is a 
low-cost code practice oscillator, submitted 
by M. R. Weinstein, of 10747 Moorpark St., 
N. Hollywood, Calif. The second is a use- 
ful, pocket -sized test instrument, dubbed a 
"trans- probe" oscillator by its designer, 
author -reader Joe Chernof. 

Code Practice Oscillator. If your pocket- 
book is a little on the thin side, you'll like 
this circuit. You can knock out "dots" and 
"dashes" to your heart's content without 
worrying about replacing expensive bat- 
teries ... a single low -cost penlite cell is 

tainers for small hardware makes an ex- 
cellent housing; such boxes measure about 
1" in diameter by about 21/4" long. 

Layout and circuit lead dress are not 
especially critical. All parts are simply 
"bunched" together to fit into the plastic 
box. The output control, R2, may be 
mounted at one end of the box, with the 
output terminal, a banana plug, mounted 
at the opposite end, on the cap. A flexible 
"ground" lead may be brought through a 
small hole in the side of the box. 

In operation, transformer 711 serves a 
dual function. It provides the positive feed- 

used. According to Weinstein, the entire 
unit can be assembled in about a half hour 
at a total parts cost of less than $2.00! 

The secret lies in a surplus high -low im- 
pedance headset adapter, Model MC -385, 
which is available from many surplus deal- 
ers for well under one dollar. This unit 
supplies the chassis box, transformer (TI), 
'phone jack (JI) and a chassis- mounted 
'phone plug (P1) that can be used to con- 
nect the oscillator to the hand key. 

Circuit assembly is simple and straight- 
forward. The auto -transformer (T1) is 
first removed from the case and its leads 
identified. These three leads are color - 
coded red, yellow and black, and are iden- 
tified in Fig. 1. 

In operation, a pair of magnetic head- 
phones (2000 -ohm impedance) is plugged 
into jack J1. The hand key is connected to 
plug Pi. Auto -transformer Ti, by means 
of its tapped winding, provides the feed- 
back necessary to start and sustain oscil- 
lation. Capacitor Cl serves as a coupling 
capacitor between the transformer and the 
transistor's base. Operating power is sup - 
plied by Bi. 

The "Trans- Probe" Oscillator. You can 
build yourself a useful probe -like test in- 
strument by assembling the circuit in Fig. 
2 to fit inside a small plastic tube. One of 
the cylindrical plastic boxes used as con- 
R7 

"Trans- Probe" Oscilla- 
tor. Submitted by, Joe 
Chernof, this useful probe - 
like device fits inside small 
plastic box. In the diagram 
below, TI is a Standard 
Transformer UM -Ill (pri- 
mary, 1000 ohms; secondary, 
50 or 60 ohms), R2 and SI 
represent a miniature po- 
tentiometer and switch as- 
sembly (Lafayette VC -40 or 
Clarostat Type "S "), and 
BI is a Burgess Y -I0 minia- 
ture 15 -volt B battery. 

C I .005pfd. 
Fig. 2. 

C2 .Olpfd. 
SLR 

R2 
I MEG. 

GR 

a 

ó 

back between collector and base circuits 
necessary to start and sustain oscillation, 
and it serves as an "output" transformer, 
supplying a signal to output control R2 
through coupling capacitor C2. 

The feedback signal is coupled to the 
transistor's base electrode through d.c. 
blocking capacitor Cl. Base bias current is 
supplied through RI, with operating power 
for the entire circuit supplied by a 15 -volt 
battery, B2, controlled by s.p.s.t. switch S1 
on the output control. 

According to Joe, total battery drain is 
only about 100 microamperes. Under these 
conditions, and assuming normal intermit- 
tent use, the useful life of the battery 
should approximate its "shelf life." 

(Continued on page 110) 
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nTHETHER you are an experimenter, 
rr student or hobbyist, you can have a 

good deal of fun experimenting with a sim- 
ple "electric eye" relay -and you'll find a 
lot of practical applications for such a de- 
vice around the home. You can use it as 
a burglar alarm, as an "annunciator," or 

BUILDER'S 
¡(ORNER 

you may think you've been "short- changed" 
when you open this one. Few electrical 
components are furnished ... and, as you'll 
find out when you start assembling it, few 
components are needed. "Electric eye" cir- 
cuits are generally much simpler than am- 
plifier or receiver circuits. By actual count, 

this circuit uses only two tubes (a CE- 
30 or 930 photocell and a 5005 amplifier 
tube), one potentiometer, one relay, two 

Worner Model 69 Kit 

Photocell Relay 

in a variety of simple toys and games. 
Suitable for beginners or advanced work- 

ers, the Worner Model 69 Photocell Kit as- 
sembles into a compact, reliable, and easy - 
to -use "electric eye." Available through 
most local and mail order radio parts dis- 
tributors, it is manufactured by Worner 
Electronic Devices, Box 10A, Rankin, Ill. 

Putting It Together. Designed for op- 
eration from the household a.c. line, the 
Model 69 kit assembles into a small, venti- 
lated metal cabinet measuring approxi- 
mately 21/2" x 31/2" x 4 ". An opening in the 
front of the cabinet permits light to strike 
the sensitive surface of the photo -electric 
tube. A sensitivity control is mounted on 
the back of the cabinet. 

If you have assembled kits in the past, 

June, 1957 

The kit described in this issue consists of the 
photoelectric "receiving" unit. A separate light 
source must be supplied by the experimenter or 
may be obtained as an additional kit from Worner. 
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A minimum of parts is required in the photo- 
electric unit. The manufacturer supplies every- 
thing but the screwdriver and pliers, which ev- 
ery experimenter already has at his fingertips. 

resistors, and just a single capacitor! 
The only tools necessary for assembling 

the kit are a screwdriver, a pair of long - 
nose pliers, and a small soldering iron. The 
stranded hookup wire furnished is supplied 
in pre -cut and pre- stripped lengths of ap- 
propriate sizes. 

Special Features. In operation, the 
contacts of an electromagnetic relay are 
opened and closed as the light falling on 
the photocell is interrupted and restored. 
The relay contacts, in turn, available 
through a screw -type terminal strip on the 
rear of the cabinet, are used as a switch 
to control a motor, buzzer, gong, lights, or 
other external electrical device. These con- 
tacts have a maximum rating of from 2 to 
5 amperes. 

Effective range of the Model 69 photo- 
cell relay will vary with the type of light 
source with which the unit is used. An 
especially designed "exciter lamp" is avail- 
able in kit form from the manufacturer 
(Worner Model 39 Exciter Lamp Kit). 
With this light source, the operating range 
is approximately 15 feet. 

The most interesting feature of this kit 
is its simple circuit and ease of construc- 
tion. It should make an excellent "first 
project" for the experimenter who wants 
to work with electronic controls. The ease 
of assembly also makes it a good project 
for anyone who is looking for a low -cost 
photocell relay, whether or not he is in- 
terested in assembling kits. 

Installation. With the line cord plugged 
into a 117 -volt receptacle, turn the sensi- 
tivity control fully clockwise. Arrange the 
unit so that light can fall on the photocell, 
and cover the opening with your hand (or 
a piece of cardboard) to block the light. 
Adjust the control in a counterclockwise 
direction until the relay "clicks." Then un- 
84 

cover the cabinet opening. The relay should 
"click" again. 

When the sensitivity control is properly 
adjusted, the relay should "click" each time 
the light is interrupted and restored. Each 
"click" indicates that the relay is opening 
(or closing) its contacts. 

Almost any type of light source may be 
used with the completed instrument. In 
tests with a standard two -cell flashlight, 
the unit could be made to operate at about 
15 feet. A more powerful (6 -volt) flash- 
light should operate it at a much greater 
range. 

In use, a light source is placed on one 
side of the doorway or window and the 
photocell relay on the other side. As the 
light source is interrupted by, say, a per- 
son entering a room, the relay is operated. 
The relay contacts, in turn, are used as a 
simple switch to operate some other device. 
A separate power supply must be furnished 
for the external device to be controlled by 
the relay. For example, if you use the pho- 
tocell relay to control a door bell, the relay 
contacts should be connected in series be- 
tween the door bell transformer (or bat- 
tery) and the door bell itself. 

Comment. Your staff kit reviewer ex- 
perienced just a little difficulty in mount- 
ing the relay. The chassis mounting hole 
was off slightly and had to be enlarged 
with a small rat -tail file. Otherwise, the 
assembly was carried through without dif- 
ficulty. The instructions that come with 
the kit are fairly clear and easy to follow. 
All in all, the Model 69 is a pretty good 
kit for the home builder. 30 

Behind the chassis of 
the completed unit. The 
photocell is in the left 
foreground facing to- 
ward corner of page. 
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AFTER CLASS 
Special Information on Radio, T V 

Radar and Nucleonics 

THE TRAVELING -WAVE TUBE 

ETHYLENE GLYCOL, a chemical ob- 
tained as a by- product in the manu- 

facture of certain synthetics, was once 
unceremoniously dumped into the waters 
of the Delaware River. Then someone dis- 
covered that it possessed unique anti -freeze 
properties. The waste disposal chute was 
promptly diverted from the river into gal- 
lon cans which today, under the name of 
"Prestone," sell for $3.75 each! 

The same kind of thing has happened in 
the development of microwave electron 
tubes. Ordinary triodes and pentodes are 
very satisfactory amplifiers at medium fre- 
quencies, but they begin to misbehave at 
the ultra -high frequency end of the spec- 
trum. Among the more important causes of 
this misbehavior is the effect called electron 
transit time, an effect in which the time 
required for an electron to travel from the 
cathode to the plate of a tube is almost as 
great as the time needed for the r.f. signal 
to complete one full cycle. This effect ren- 
ders the tube incapable of "following" the 
signal frequency, so that it fails completely 
as an amplifier or oscillator. 

Like the man with the anti -freeze in- 
spiration, ingenious electronic engineers 
have designed microwave tubes which ac- 
tually make use of the transit time effect 
in generating and amplifying frequencies 
so high in the spectrum that they approach 
the wavelengths of light. Now, instead of 
preventing microwave operation, electron 
transit time phenomena enable us to work 
with frequencies higher than 50,000 mega- 
cycles! The traveling -wave tube is an ex- 
ample of such an application. One can 

INPUT OUTPUT 
TRANSDUCER - 

TRANSDUCER 

1 I- ATTENUATO- 
GUN 0 I n COLLECTOR 

V _I.. 
MAGNETIC 

FIELD ELECTRON 
BEAM 

I 
SLOW -WAVE 
STRUCTURE 

INPUT 
Icoil 

OUTPUT 

Fig. 1. Functional diagram showing bask 
components of a traveling -wave tube amplifier. 

June, 1957 

hardly scratch the surface of microwave 
techniques without coming upon this tube 
or others like the klystron and magnetron. 

Basic Parts. All traveling -wave tube 
amplifiers incorporate the basic parts shown 
in Fig. 1. These include an electron gun - 
such as one finds in the picture tube of a 
TV set, a "slow- wave" structure -generally 
in the form of a loosely wound coil, a col- 
lector which receives the electron beam at 

What it looks like. Here, low -level, low -noise 

traveling -wave tubes are shown undergoing a 

final check at RCA Tube Division, Harrison, N. J. 

the other end of the tube, and an attenuator 
for preventing unwanted oscillations. 

The electron gun produces a beam of 
electrons which moves through the hollow 
center of the coil. It is restricted to a tight 
beam by a strong magnetic field around the 
body of the tube (not shown in the dia- 
gram). Its velocity is controlled by varying 
the d.c. voltage between the coil and the 
cathode of the gun. If nothing more were 
done, the beam would simply move through 
the length of the coil in a uniform stream 
as in Fig. 2 and be returned to the circuit 
via the collector electrode. But something 
else must happen if amplification is to be 
realized. 

How Wave Travels. Imagine that a 
radio signal of ultra -high frequency -say 
20,000 mc. -is applied to the coil. Such a 
wave travels at a speed approaching the 
velocity of light -186,000 miles per second 
-around the turns of the coil. It does not 
advance from one end of the tube to the 
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INPUT OUTPUT 

ELECTRIC 
FIELD 

Fig. 2. To understand how the traveling - 
wave tube operates, keep in mind that a u.h.f. 
wave on the coil produces an electric field. 

other end of the tube at this rate, however. 
The actual velocity of propagation of the 

wave along the axis of the coil is found by 
multiplying the speed of light by the dis- 
tance between turns of the coil and dividing 
the product by the circumference of the 
individual turns: rate of advance = velocity 
of light X turn spacing /turn circumference. 
Since the ratio of turn spacing to turn cir- 
cumference is always a small fraction, the 
total product is considerably less than the 
speed of light. 

While the wave moves around the turns 
of the coil, it thus produces an electric field 
through the axis of the coil which moves 
with this velocity, as shown in 
Fig. 2. The electric field ad- 
vances from one end of the 
tube to the other and, as it 
does so, an interaction takes 
place between the moving 
field and the electron beam 
from the cathode gun. This 
interaction results in delivery 
of energy from the electron 
beam to the wave from the 
coil, causing the signal to be- 
come larger as the coil's out- 
put end is approached. 

Energy Transfer. The electric field 
moving axially through the coil consists of 
ultra -high frequency pulsations which al- 
ternate into the positive and negative re- 
gions. This is illustrated as a wave on the 
horizontal axis in Fig. 3. Let us consider 
three electrons, e,, e,, and e,, which belong 
to the beam passing through the coil, and 
observe them at the time shown in Fig. 3. 

At this instant, e, is in the presence of a 
positive portion of the field and is there- 
fore accelerated in its motion through the 
coil. The velocity of electron e, remains 
unaffected, however, because it is in a posi- 
tion of zero field strength while e, is de- 
celerated, being enmeshed in a field of neg- 
ative polarity. This starts a bunching proc- 
ess in which all the electrons in the imme- 
diate vicinity of e, begin to concentrate 
around this particle, some decelerating 
while e, catches up with them while others 
speed up to overtake e,. 

As the wave continues through the axis 

of the tube, the bunching action intensifies. 
This strong concentration of moving elec- 
trons induces a second wave in the coil 
which lags behind the original signal wave. 
The effect of this lag is to produce a new 
decelerating action on the electron beam. 

Amplification. At this point we have to 
draw upon the Law of Conservation of En- 
ergy to understand how amplification is 
produced. Energy can neither be created 
nor destroyed but only changed in form. 
Before being decelerated; the electrons in 
the beam possess a given amount of kinetic 
energy. Conservation tells us that when 
they are decelerated the energy these elec- 
trons lose must be transferred to the agent 
which has caused the slow -down. Thus, the 
electron beam adds some of its energy to 
the content of the signal, causing the latter 
to emerge from the output end of the coil 
larger than it was when it first entered. 
Hence, amplification has been realized. 

Our troubles are not yet over, however. 
Whenever a wave travels through a guiding 
medium, there are likely to be reflections 
from the remote end. In the traveling -wave 
tube, such reflections are prone to start os- 

FIELD THROUGH COIL 

TRAVEL = 

000 
Fig. 3. Electrons travel from left to right, but they are 
bunched together due to the field in the coil. See text. 
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cillations which, of course, are highly un- 
desirable in an amplifier. This tendency is 
controlled by introducing an attenuator 
near the output end of the tube, usually in 
the form of a coating of graphite inside the 
glass. This conductive area absorbs en- 
ergy from the reflections, preventing them 
from reaching the input end of the tube in 
sufficient strength to maintain oscillatory 
feedback. 

One of the most appealing features of 
traveling -wave tubes is their ability to am- 
plify all signals over a very wide band of 
frequencies. Familiar amplifier circuits for 
radio frequencies usually involve resonant 
circuits which tend to limit the passband by 
the very nature of their resonance curves. 
The traveling -wave tube, being an essen- 
tially nonresonant device, is not limited in 
this manner. A well- designed traveling - 
wave tube can provide approximately equal 
amplification over the unbelievably wide 
band of 2000 mc.l 30 
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Po YOU know 
. - the field of ELECTRONICS is the most advanced and fosies- crowing in the 

world, offering the largest range of jobs for technician; and engirees n history? 

Po YOU know 
PHILCO TechRep is the world's largest Field Se /vice organization and 

because of th s leadership can offer you - 
unlimited advancement 
opportunity to work any place in the weric 
experience in trie most advanced fields of electronics end c.uidled m ssiles 

personal security, real challenge, top salary and compensation for your skills_ 

Do YOU know 
Philco electronic experts help prepare you for your TechRep service career 

Philco's especially written Home Study Course ke eps you posted on latest 

electronic -echniques, including radar, Guided missiles and transistcrs 

Philco provides financial assistance to continue your educat`on 

Do YOU know 
.. Philco net only will help you select the posit on in Electronics best suited to 

you but can and will provide you with period c reports as to `he open rigs in our 

wo-Id -wide orgarization for which you may be cualifiec 

GET THE FACTS ABOUT YOUR FLTURE WITH PHILCO: 

Senc Now to Dept. 24 for The Complete Story on What Makes The Philco TechRep D(vision- 

"Einet 9u ExtpQoyxtznd OppenGuùGeó 

PHILCO TECHREP DIVISIOII 
22nd & LEHIGH AVE., PHILADELPHIA 32,. PA. 
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Timms 
and 

GADGETS 
IN- CIRCUIT CAPACITOR TESTER 

Both in- circuit and out -of- circuit quality 
checks can be made with the Model CT -1 

for all sizes of 
capacitors from 
200 igfd. to 0.5 
pfd. Factors 
measured in- 
clude: leakage, 
shorts, opens 
and intermit - 
tents. The unit 
will also meas- 
ure electrolytics 
as well as sock- 
et and wiring 
capacitances. 

Operating at 
low potentials, 

Model CT -1 cannot damage circuit compo- 
nents. It is completely isolated from the 
power line and is shielded from stray pick- 
up. Its three -color scale provides fast and 

accurate readings. Price, $34.95. (Century 
Electronics Co., Inc., 111 Roosevelt Ave., 
Mineola, N. Y.) 

CONTACT MICROPHONE 
A new Amperite Kontak Mike, Model No. 

KKH -3, is now available for all fretted and 

stringed instruments, including the piano. 
It enables such musical instruments to pro- 
ject to the farthest part of an auditorium 
and can be used with any amplifier or re- 
corder. 

Frequency range of the KKH -3 is 40 - 
10,000 cps ±2 db. Output level is -55 db. 
A fingertip volume control is included and 
the unit is unaffected by temperature, 
pressure or moisture. It can be wedged or 
strapped onto any instrument without the 
use of tools. List price, $18.00. (Amperite 
Company, Inc., 561 Broadway, New York 
12, N. Y.) 30 

the MOST WANTED TONE ARM 
New Audax in KIT Form -at HALF price! 
accommodates ANY MAKE cartridge 
including the famous AUDAX Hi -Q7 

AUDAX KT -12: KIT, $14.55 NET 
Factory -assembled, $24.00 NET 

AUDAX KT -16: KIT, $17.55 NET 

Factory- assembled, $30.00 NET 

You do- it- yourself with no 
tools other than a nail -file 
or small screwdriver. 

The. new KT models exactly duplicate 
the Audax "Compass- Pivoted" transcription 

arm long recognized as top "blue chip." These 
new arms are the crowning achievement of a 

quarter- century of constant refinement and 
re- engineering of the very first commercial elec- 

tronic pickup arm (Audax 1928) . to the fewest 
possible parts. It is this very nth degree engineered 

simplicity that makes the new KT arms possible. 
Anyone can assemble a KT arm in about 10 minutes - and 

save 50 %! The "Selector- Index" permits instant adjustment for 
any stylus -pressure. The newly- designed cartridge- housing enables 

checking of the all- important stylus -to- groove alignment at a glance. 

No tone arm equals ,the new Audax KT - 
regardless of price! Read October 1956 "Popular 

Electronics," page 57. See the new KT arms 
at your dealer. (If shipped from New York City, 

add 400 for postage.) Fill out the coupon. 
Fine audio -electronic apparatus for 35 years 

AUDAX COMPANY 
500 Fifth Avenue, New York 36, N. Y. .Lk\ugllaas 

AUDAK CO., 500-5th Ave., New York 36, N.Y. Att: Mr. P. 

I enclose 25c for handling & postage. Please send FREE 
$1.00, 22 -page "ELECTRONIC PHONO FACTS" by pio- 
neer Maximilian Weil. 

Send FREE latest catalog & name of nearest dealer 

Name 

Address 

City Zone.... State 

88 Always say you saw it in- POPULAR ELECTRONICS 
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BUILD 16 RADIO 
CIRCUITS AT HOME only 

with the New Improved 1957 $1995 
PROGRESSIVE RADIO "EDU -KIT" 

A Practical Home Radio Course 
Now Includes 

TESTER SOLDERING IRON, HIGH 
FIDELITY, SIGNAL TRACER, CODE 

OSCILLATOR, PRINTED CIRCUIT 
SIGNAL INJECTOR 

No Knowledge of Radio Necessary 

No Additional Parts or Tools Needed 

Excellent Background for TV 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock - 

bottom price. Our Kit designed to train Radio & Electronics Technicians, making use 
of the most modern methods of home training. You will learn radio theory, construction 
practice 

will 
servicing. solder You ill learn how to build radios, using regular schematics; how to wire and 

a professional manner; how to s 
e e 

radios. You will work with the standard type 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillato,s, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble- hooting, sing the Progressive Signal Tracer, Progressive Signal Injector, Progres- 

o 

iv 

e Dynamic Radio & Electronics Tester & the accompanying instructional material. 
You will receive training for the Novice. Technician and General Classes of F.C.C. Radio 

Amateur Licenses. You will bueid 16 Receiver, Transmitter, Code Oscillator, Signal 
Tracer and Signal Injector circuits, and learn how to operate them. You will receive an 

excellent background for Television. 
Absolutely o previous knowledge of radio or science is required. The "EduKit'' the 

product of many years of teaching and engineering experience. The "Edu -Kit" will pro- 
vide yOu with a basic education in Electronics and Radio, worth many times the complete 

worth more than the price of the entire Kit. rice of 319.95. The Sig 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio o science. Whether you are inter- 

ested in Rao 
n&e 

Electronics because you 
want an interesting hobby, a well paying 
business or a job with future, you will find 
the "Edu -Kit" a worth-while investment. 

Here is an excerpt from a letter that we 
red from Loren DePriest, 1496 4th 

St., Mansfield, Ohio: "I have spent many 
pleasant hour in constructing the radios 
from the schematics in your book, and have 
learned a great deal from them- acing as 
I am intereted 

i money course 
Radio, I consider the 

spent for your c wise 
investment. I have learned more from your 
course by actually doing than I did from 
a n expensive course... 

Many thousands of individuals. of all 
ages and backgrounds have successfully 
used the "Edu -Kit" in more than 79 coun- 
tries of the wple. The "Edu -Kit" has been 

carefully designed, step by tep, 
sothat you cannot a not make mistake. The'Edu- 

K it" allows you to teach yourself at your 
own ate. No instructor is nary. 

Ths "Edu -Kit" i also used for courses 
of tudy, extra. curricular activities, ndus- 
trial personnel training and rehabilitation. 
The "Etlu -Kit" is used by Jr. High Schools. 
High Schools, Technical Schools, Jr Col- 
leges, Colleges, Universities, Industrial 
firms, Rehabilitation Hospitals, Boards of 
Education, U. S. Govt. agencies. United e - sions Educational, Scie ntific d Cultural 
Organizations (UNESCO), Veterans Admin- 
istration, and numerous adult, radio and 
young peoples' groups and clubs. The "Edu - 
Kit" is also popular with servicemen 
throughout this country and abroad. 

Designed for universal use, the "Edo- 
Kit" operates on your regular house lec- 
trio current, whether AC or DC. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio EduKit'' is the foremost education 

and is universally accepted as the standard in the field of elect 

Kit" uses the modern educational O 
t a 

inciple of Learn by Doing. 
learn schematics, study theory. practice troubleshooting -all in 
gram designed to provide an su lyl earned, thorough and intere 

You begin by xamining the sri us radio parts of the "Edu 
function, theory and wiring of these parts. Then you build a s 

set you will enjoy lisning to regular broadcast stations lea 
and trouble- shooting. Then you build a more advanced radio, I 

fand techniques. Gradually, in progressive and at 

ind yourself constructing more 
a 

multi-tube radio siren 
profesaiMel Radio Teshei,ian. 

al radio kit in the world, 
training. The "Edu - ú 

Therefore you construct, 
a closely integrated Pro- 

sting background in radio. 
-Kit." You then learn the 
mple radio. With this first 
rn theory, practice testing 
earn more advanced theory 
your own rate, you will 

its, and doing wok like 

THE rrEDU -KIT" IS COMPLETE 

Reg. U.E. 
Pat. OK, 

Hi -Fi, Radio & TV 
Servicing Manuals 

on request 
(see coupon below) 

You will learn trouble -shooting and 
servicing ing in progressive manner. You 
will practice repairs on the sets that 
andd c ussu ef 

troubles 
. l l 

home, portable 
and cars radios. You 

in 
l learn how to 

use the professional 
will 

Tracer, the 
uniue Signal Injector and the dynamic 
Radio A Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the "Edu- Kit." Our Consultation Service 
will help you with any technical problems 
you may have. 

J. Stara, :,s, of 25 Poplar Pl., Water- 
bury, Coo,., writes: "I have repaired 
several sets for my friends, and made 
money. The "EduKit" paid for itself. 

1 was s ready to spend $240 for 
a 

Course, 
but I found your ad and sent for your 

FROM OUR MAIL BA 
Ben Valerie. P. O. Box 21, Magna, 

Utah; "The Etlu -Kits are wonderful. Here 
I am sending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 

feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shun, 1534 Monroe Ave., 
Huntington. W. Va.i "Thought I would 
drop you a few lines to say that I re- 
ceived my Etlu -Kit, and was really amazed 
that such a bargain can be had at such 
a low price. 

r radios 
analready de 

phonographs. 
re- 

pairing y 
friends were really surprised to see me 
get into the swing of it quickly. The 
Troubleshooting Tester that comes with 
the Kit is really lly swell, and finds the 
trouble if there is any to be found." 

CONSULTATION SERVICE 

You will receive all parts and instruc- tools, a professional electric soldering iron, One of the most important aspects of 

T 
tiens necessary to build 16 different radio and elf- powered Dy m c Radio A Elec. the "Edu -Kit" is the Free Consultation, 
and electronics circuits, each guaranteed cronies Tester. The "Edu -Kit" also includes Service which we provide. Our staff of 
to operate. Our Kits contain tubes, tube Code Instructions and the Progressive Code experts c 

a rr 
es on an extensive co - 

ockets, variable, electrolytic and paper Oscillator, in addition to F.CC-type Ques- spondence with students in all parts of 
dielectric condense", resistors, tie strips, fions and Answers for Radio Amateur the world, concerning all phases of elec. 
coils, hardware, tubing, punched metal License trainings You will also receive ironies. We welcome and encourage to- 
chassi, Instruction Manuals, etc. lessons for servicing with the Progressive dents to send us their problems, whether 

In addition you receive Printed Circuit Signal Tracer and the Progressive Signal related to any of the material c vered i 

materials, including Printed Circuit chassis, Injector, a High Fidelity Guide and a the "Edu -Kit" co 
ur 

encountered ncountered in 

1 

special tube sockets. hardware ant nstruc- Quiz Book. You receive all parts, tools, in- other experiences in the field of elec- 
tions. You seful set of struct,ons_ etc. Everything yours to keep, Ironies. 

see - - ; -UNCONDITIONAL MONEY -BACK GUARANTEE--- 

FREE EXTRAS 
SET OF TOOLS RADIO & ELEC- 

TRONICS TESTER ELECTRIC SOL- 
DERING IRON TESTER INSTRUC- 
TION MANUAL HIGH FIDELITY 
GUIDE QUIZZES TELEVISION 
BOOK RADIO TROUBLE- SHOOT- 
ING BOOK MEMBERSHIP IN 
RADIO -TV CLUB: CONSULTATION 
SERVICE FCC AMATEUR LICENSE 
TRAINING PRINTED CIRCUITRY 

June, 1957 

ORDER DIRECT FROM 
RECEIVE FREE BONUS RESISTOR K 

Send "Edu -Kit" Postpaid. I enclose full payment of $19.95. 
Send "Edu -Kit" C.O.D. I will pay $19.95 plus postage. 
Send me FREE additional information describing "EduKit." Include FREE 
value Hi -Fi, Radio and TV Servicing Literature. 

Name 

Address 

PROGRESSIVE rrEDU- KITS" INC. 
497 Union Ave., Room 533 -D, Brooklyn 11, N. Y. 

89 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


U. S. ARMY SIGNAL CORPS 

HANDIE- TALKIE 
RADIOPHONE 

$89.50 
EACH 

Complete with tubes and padded esnnas pro- 
tective beg. 

for those who want the very best this is 
it. The famous BC -61 I completery recon- 
ditioned and guaranteed. 

Designed to operate under the most 
severe conditions. 

Watertight cast aluminum case. 
a 5 tube superheterodyne receiver. 

4 tube crystal controlled, amplitude 
modulated transmitter. 

a Very loud audio output designed to be 
heard over gunfire. 
Completely retractable antenna. 
Range I to 3 miles depending on ter- 
rain. 
Supplied with coils and crystals for one 
frequency, as received, in the 3500 kc. 
to 6000 kc. band. Can be changed to 
any frequency within this band. 
A marvel in engineering. Extremely 
compact yet all parts easily accessible. 
Total weight with batteries only 51/2 lbs. 

Batteries are not included but we can supply them at $5.50 a 

not surplus). 
Quantity very limited. Rush your order today. 
For immediate shipment send postal money order or certified 
check. COD's require $20.00 deposit. 
To assure safe delivery all shipments are made by Railway Express 
shipping charges collect. 

SPRINGFIELD ENTERPRISES 
Surplus sales division 

Springfield Gardens 13, N. Y. Box 54 -E /-- International's ¡ 

1 

NOW AVAILABLE 

Precision 

CRYSTALS 
and 

Electronic 
EQUIPMENT 

Send for your FREE copy ... Today! 
FOR AMATEUR, EXPERIMENTAL and COMMERCIAL 
USE: Crystals, 100 KC to 100 MC; FO -1 and FO -1 

Printed Circuit Oscillators; FO-6 Oscillator Assembly, 
C -12 Alignment Oscillator; FCV -1 Crystal Controlled 
Converter; RC -100 Transmitter . . . and other 
popular units. 

International CRYSTAF. MFG. CO., Inc. 
la N. LEE PHONE /O 5.1165 OKLAHOMA CITY, OKLAHOMA 
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Servicing Hi -Fi Equipment 
(Continued from page 74) 

with a signal tracer include resistors, ca- 
pacitors, transformers, chokes, coils, and 
even poorly soldered joints. 

Miscellaneous Noise Causes. Dirty 
volume and tone controls can produce clicks 
or raspy sounds when rotated. Clean by 
allowing a few drops of carbon tet or com- 
mercial contact cleaner to flow down the 
shaft, and then rotate the shaft back and 
forth. 

Noisy selector switches can be cleared 
up by applying a drop of cleaner directly 
on the contacts. Dirty tube prongs and 
their mating socket contacts should be 
scraped clean; the same goes for the top 
grid terminal and its cap. Loose bolts or 
rivets holding parts to the chassis, and 
even metal tube shields loose in their clips, 
may be sources of noise. Noise that can't 
be cured by any of the above steps should 
be handled by a service technician. 3( - 

There's No Fun in FUNIAC 
( Continued from page 62) 

petition latching onto a good thing like 
FUNIAC!" 

" -weird wiring and -" she stopped and 
peered closely at me. "You're really serious 
about this nutty scheme, aren't you ?" 

I winked roguishly. 
"You just get ready to live on Easy 

Street -thanks to FUNIAC! Oh, man! No 
more long, weary hours trying to revamp 
old ideas! No more mind -searing sessions 
switching other guy's stuff! No more head - 
buster attempts at creating really original 
cartoons! No sir! Just feed a card into 
FUNIAC and watch the supremely top- 
notch fresh situational humor pop out at 
me!" 

"Well," she sighed, "it sounds great." 
"You actually entertain doubts ?" 
"Let's just say I don't think the damn 

thing'11 work worth beans. In fact, if it 
turns out anything like your past fiascos, 
it'll probably dream up stark drama!" 

"Cynic," I accused crisply. 
"All us realists are cynics," she said. 

"Especially those of us married to meter - 
heads like you, dear." 

mY 
FIRST STEP toward creating FUN - 

IAC was, of course, purchasing the 
components and parts necessary to con- 
struct a digital computer. I sauntered 
into the Golenpaul Electronics Supply Shop 
and carefully began selecting the necessary 
parts. When the items passed the 200 mark, 

(Continued on page 96) 

Always say you saw it in- POPULAR ELECTRONICS 
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H E AT H KITS ... are fun to build, and 

you save by dealing directly with the manufacturer! 
-It's easy to follow simple step -by -step cirections with large pictorial diagrams 

as your guide. You save labor costs and get more real quality for less money. 
° Your greatest dollar value in fine kit -form equipment. 

BUDGET YOUR PURCHASE .. . 

We invite you to take advantage of thz HEATH TIME PAYMENT PLAN 
on any order amounting to $90 or more. Just 10% down, and the balance in 
twelve easy monthly payments. Write for complete details. 

Largest selling VTVM 
in the world! 
.. etched circuit board 

HEATHKIT VACUUM TUBE 

Sensitivity and reliability are com- 
bined in the V -7A. It features 1% 
precision resistors, large 41/2" 
panel meter, and etched circuit 
boards. AC (RMS) and DC volt- 
age ranges are 0 -1.5, 5, 15, 50, 
150, 500 and 1500. Peak -to -peak 
AC ranges are 0 -4, 14, 40, 140, 
400, 1400 and 4000 volts. Ohm- 
meter ranges provide multiplying 
factors of X1, X10, X100, X1000, 
X10K, X100K and X1 megohm. 

New 
improved .. 
full 5" size 

... etched 
circuit 
for only 

$42só 
Shpg. Wt. 21 lbs. 

$4.25 DWN., 

$3.97 MO. 

Compact, portable .. . 

a fovorite in the home 
and in the service shop 

HEATHKIT 

Measures AC or DC voltage at 
0 -10, 30, 300, 1000, and 5000 
volts. Direct current ranges are 
0 -laMA and 0- 100MA. Ohm- 
meter ranges are 0 -3000 and 
0- 300,000 ohms. Sensitivity is 
1000 ohms /volt. Features small 
size and rugged construction in 
sleek black Bakelite case. 

This new and improved oscilloscope 
sells for less than the previous model. 
You can have a full 5" oscilloscope 
at the remarkably low price of only 
$42.50. The 0M -2 provides wider 
vertical frequency response, extended 
sweep generator coverage, and in- 
creased stability. Vertical channel is 
essentially flat to over 1 MC, and 
down only 6 DB at 1.5 MC. The 
sweep generator functions from 20 
CPS to over 150 KC. Amplifiers are 
push pull, and modern etched circuits 
are employed in critical parts of the 
circuit. A 5BP1 cathode ray tube is 
used. The scope features external or 
internal sweep and sync, one volt 
peak -to -peak reference voltage, three - 
position step attenuated input, ad- 
justable spot shape control, and many 
o:her "extras." 

HEATH COMPANY BENTON HARaOR 10, MICH. 
A Subsidiary of Daysfrom. Incorporated 
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53.60 OWN., 

53.02 MO. 

MODEL DX -20 

$359 5 

Shpg. Wt. 18 lbs. 

BRAND NEW MODEL 

HEATHKIT 

CW TRANSMITTER KIT 

Here is a straight -CW transmitter that is one of the 
most efficient rig; available today. It is ideal for the 
novice, and even for the advanced -class CW operator. 
This 50 watt transmitter employs a 6DQ6A final ampli- 
fier, a 6CL6 oscillator, and a 5U4GB rectifier. It features 
one -knob band switching to cover 80, 40, 20, 15, 11 

and 10 meters. It is designed for crystal excitation, but 
may be excited by an external VFO. A pi network out- 
put circuit is employed to match antenna impedances 
between 50 and 1000 ohms. If you appreciate a good 
signal on the CW bands, this is the transmitter for you! 

MODEL SG -8 

$ Q 51.95 OWN., 

7 5O S1.64 MO. 

Shpg. Wt. 8lbs. 

POPULAR WITH SERVICEMEN 

HEATHKIT 

RF SIGNAL GENERATOR KIT 
Produces RF signals from 160 KC to 110 MC on 
fundamentals on 5 bands, and covers 110 MC to 
220 MC on calibrated harmonics. Output may be 
pure RF, RF modulated at 400 CPS, or audio at 400 
CPS. Prealigned coils eliminate the need for calibra- 
tion after completion. 

MODEL 

$1995 
Shpg. Wt. 4 lbs. 

GD-1B 

52.00 0WN., 

S1.68 MO. 

FULL SET OF COILS 
INCLUDED WITH KIT 

HEATHKIT GRID DIP 

METER KIT 
An instrument of many 
uses for the ham, experi- 
menter, or serviceman. 
Useful in locating parasit- 
ics, neutralizing, deter- 
mining resonant frequen- 
cies, etc. Covers 2 MC to 
250 MC with prewound 
coils. Use to beat against 
unknown frequency, or as 
absorption -type wave - 
meter. 

MODEL AR -3 

$2995 
incl. Fed. Excise Tax 
(less cabinet) 
Shpg. Wt. 12 lbs. 

HAM BANDS 
CLEARLY MARKED 

$3.00 DWN., 

$2.52 MO. 

HEATHKIT COMMUNICATIONS -TYPE 

ALL BAND RECEIVER KIT 
This receiver covers 550 KC to 30 
MC in 4 bands, and is ideal for the 
short wave listener or beginning ama- 
teur. It provides good sensitivity and 
selectivity, combined with good im- 
age rejection. Amateur bands clearly 
marked on illuminated dial scale. 
Employs transformer -type power sup- 
ply - electrical bandspread - anten- 
na trimmer - separate RF and AF 
gain controls - noise limiter - head- 
phone jack - and automatic gain con- 
trol. Built in BFO for CW reception. 

CABINET: Fabric -covered cabinet 
with aluminum panel as shown. Pari 
91 -15A. Shipping wt. 5 lbs., $4.95 
incl. Fed. Ex. Tax. $.50 dn., $.42 mo. 

HEATH COMPANY BENTON HARBOR 10, MICH. 
A Subsidiary of Daystrorn, Incorporated 
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EASY TO BUILD 
... A "LEARN -BY- DOING" EXPERIENCE 

HEATHKIT BROADCAST BAND 
RECEIVER KIT 
You need no previous experience to build this 
table-model radio. It covers 550 KC to 1620 KC 
and features good sensitivity and selectivity. A 
c1/2" speaker is employed, along with high -gain 
miniature tubes and a new rod -type antenna. The 
power supply is transformer -operated. The kind 
of a set you will want to show off to your family 
and friends. Construction is simple. You "learn 
by doing" as the project moves along. 

CABINET: Fabric -covered plywood cabinet as 
shown. Shipping Wt. 5 lbs., .50 dwn., .42 mo., 
part No. 91 -9A. $4.95 incl. Fed. Excise Tax. 

MODEL BR -2 

incl. Fed. 
E ccise Tax 

lies cabinet) 

incl. Fed. 
Excise Tax 

$1.80 DWN., 

81.51 MO. 

MODEL A-7D 

$1795 
S4pg. Wt. 10 lbs. 

REAL HI -FI PERFORMANCE 
AT MINIMUM COST 

HEATHKIT 7 -WATT 

AMPLIFIER KIT 
This 7 -watt amplifier is more limited 
in power than other Heathkit models, 
but still qualifies for high fidelity, and 
its capabilities exceed Bose of many 
so called "high fidelity." phonograph 
amplifiers. Using a tapped- screen out- 
put transformer, the model A -7D 
provides a frequency response of ± 
11/2 DB from 20 to 20,000 CPS. 
Total distortion is held to surprisingly 
low 'level. The output stage is push - 
pull, and separate bass and treble tone 
controls are provided. 

Model A -7E: Similar to the A -7D 
except that a 12SL7 tube has been 
added for preamplification. Features 
two inputs, RIAA compensation, and 
extra gain. $20.35, incL Fed. Excise 
Tax, $2.04 dwn., $1.71 mo. 

MODEL CRI 

incl. Fed. 
Excise Tax ...,.+ 

Shpg. Wt. 3 lbs. 

5.80 DWN., 

S.61 M0. 

... INTERESTING PROJECT FOR ALL AGES 

HEATHKIT 

CRYSTAL RECEIVER 
The crystal radio of dad's day is 
with big improvements! Sealed 
"cats whisker." Uses two hig^ -Q 
tune 540 to 1600 KC. No external 
Easy to build. 

KIT 
back again, but 

diode eliminates 
tank circuits to 
power required. 

FOR AMATEUR OR PROFESSIONAL 
PHOTOGRAPHERS ti 
HEATHKIT 

ENLARGER n 

TIMER KIT 
This is an easy -to -build device 
for use by photographers in 
controlling their enlarger. It 
covers the range of 0 to 1 min- 
ute with a continuously vari- 
able control. Handles up to 
350 watts. Timing cycle con- 
trolled electronically for max- 
imum accuracy. 

MODEL ET-1 

S115ó 
Shpg. Wt. 3 lbs. 

81.15 9WN., 

8.97 MO. 

Hi~Èa'í rr C:UtVtt'AWY BENTON HARBOR 10, MICH. 
A Subsidiary of Daystrom, Incorporated 
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NEW EDGE -LIGHTED 

TUNING DIAL FOR 

IMPROVED READABILITY 

HEATHKIT HIGH FIDELITY 

FM TUNER KIT 
This FM tuner can provide real hi -fi performance at an 
unbelievably low price level. Covering 88 to 108 MC, 
the modern circuit features a stabilized, temperature com- 
pensated oscillator, AGC, broad -banded IF circuits, and 
better than 10 UV sensitivity for 20 DB of quieting. A 
ratio detector is employed for high efficiency, and all trans- 
formers are prealigned, as is the front end timing unit. A 
new feature is the edge -lighted dial for improved read- 
ability, and a new dial cord arrangement for easier tuning. 
Matches the models WA -P2 and BC -1. Easy to build. 

MODEL FM -3A 

$2.60 DWN., 

$2.18 MO. 
incl. Fed. 

Excise Tax 
(with cabinet) 

Shpg. Wt. 7 lbs. 

$2 60 nWN., 

S2.18 MO. 

MODEL BC -1 

$2595 
incl. Fed. Excise 

Tax (with cabinet) 
Shpg. Wt. 8 lbs. 

NEW EDGE -LIGHTED TUNING 

DIAL. MATCHES MODEL FM -3A 

HEATHKIT BROADBAND 

AM TUNER KIT 
The BC -1 was designed especially for 
high fidelity applications. It features a 
low- distortion detector, broad band IF's, 
and other characteristics essential to use- 
fulness in hi -fi. Sensitivity and selectivity 
are excellent, and audio response is with- 
in ± 1 DB from 20 CPS to 2 KC, with 
5 DB oa pre- emphasis at 10 KC to com- 
pensate for station rolloff. 6 DB signal 
to noise ratio at 2.5 UV. Covers 550 to 
1600 KC. RF and IF coils are pre - 
aligned, and the power supply is built in. 
Features AVC, 2 Outputs, and 2 antenna 
inputs. Tuning dial is edge- lighted for 
high readability. 

MODEL A -9B 

$3550 
Shpg. Wt. 

23 lbs. 

$3.55 DWN., 

$2.98 MO. 

FULL 20 WATTS FOR PA 

OR HOME APPLICATIONS 

HEATHKIT 20 -WATT 

AMPLIFIER KIT 
This high -fidelity amplifier features full 20- 
watt output using push pull 6L6 tubes. Built - 
in preamplifier provides 4 separate inputs, 
selected by a panel- mounted switch. It has 
separate bass and treble tone controls, each 
offering 15 DB boost and cut. Output trans- 
former is tapped at 4, 8, 16, and 500 ohms. 
Designed primarily for home installation, 
but used extensively for public address appli- 
cations. True high -fidelity performance with 
frequency response of ± 1 DB from 20 CPS 
to 20,000 CP,S. Total harmonic distortion 
only 1% (at 3 DB below rated output). 

HEATH COMPANY BENTON HARBOR 10, MICH. 
A Subsidiary of Daysfrom, Incorporated 

94 Always say you saw it in- POPULAR ELECTRONICS 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


FEATJRES GOOD LOOKS 

4ND HIGH PERFORMANCE 

HEATHKIT HIGH FIDELITY 

SPEAKER SYSTEM KIT 
The model SS -1 covers 50 to 12,000 CPS within ± 5 
DB, and can fulfill your present needs, and still pro- 
vide for the future. It uses two Jensen speakers and 
has a cross -over frequency of 1600 CPS. The speaker 
system is rated at 25 watts, and the impedance is116 
ohms. The enclosure is a ducted -port bass reflex type 
and is most attractively styled. It is easy to build and 
can be finished in light or dark stain to suit your taste. 

MODEL 55 -1 

539S5 
Shpg. Wt. 30 lbs. 

S4.00 DWN 

53.35 MO. 

MODEL SS -1B 

S10.L0 

$8.40 MO. 

'Shpg. Wt. 80 lbs. 

ATTRACTIVE STYLING 
MATCHES MODEL SS -1 
HEATHKIT HIGH FIDELITY 

RANGE EXTENDING 
SPEAKER SYSTEM KIT 
The SS -1B is designed especi- 
ally for use with the model 
SS -1. It consists of a 15" woof- 
er and a compression -type su- 
per tweeter to add additional 
frequency coverage at both 
ends of the spectrum. Cross- 
over frequencies are 600, 1600, 
and 4,000 CPS. Together, the 
two speaker systems provide 
outpLt from 35 to 16,000 CPS 
within ± 5 DB. The kit is easy 
to assemble with precut and 
predrilled wood parts. Power 
rating is 35 watts, and imped- 
ance is 16 ohms. 

Pite 1957 CATALOG 
Our iew 56 -page 
1957 catalog de- 
scribes more than 
75 different kit 
models for experi- 
sren-ers, hams, 
s'udents, engi- 
neers, industrial 
laboratories, etc. 
Send for your free 
copy nowt 

HOW TO ORDER 
It's simple - just identify the kit you 
desire by its model number and send 
your order to the address listed below. 
Or, i5 you would . rather budget your 
purchase, send for details of the Heath 
Time Payment Plan! 

ORDER 
BLANK HEATH COMPANY W BENTAN HARBOR 10, MICH. 

A Subsidiary of Daystrom, incorporated 

Na re 

Address 

City State 

SHIP VIA 
Parcel Post 

Express 

Freight 

Best Way 

Quantity Item Model No. Price 

Enclosed fird check money order for 
$ Please ship C.O.D. 

agency at time of delivery. On parcel post POSTAGE 
orders include for weight 

postage enclosed 
orders do not 

for lbs On express 
postage shown. 

Orders from Canada and APO's must in- TOTAL dude full remittance. NOTE: All prices sub -' , 
include transportation charges - they will be collected by the express ject to change without notice. 

June, 1957 95 
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NOWThe Short Cut to Learning 
You've Been Waiting for 

Learn "By Ear" with 

the DORMIPHONE 

The Scientific Discovery 

That Works for You ... 
Awake and Asleep 

Now, at last, science gives you an easy shortcut to learning. 
Nith this amazing new tool, you 'start" to learn while awake 
-then the university- tested Dormiphone takes over, continues 
the learning process for you while you go off to sleep. Do you 
want to learn a language- Memorize a speech -or an array of 
important facts, figures, formulas -Correct your speech -Break 
bad habits? The Dormiphone SAVES YOU TIME -EFFORT. So 
simple children benefit -so helpful and practical it is used by 
educators, psychologists, people of all ages, occupations all 
over the world. 

Break Down Barriers to Learning 
Find out HOW the Dormiphone works FOR YOU -how it can 
help you learn anything in less time, without intensive self - 
application. Write for FREE Book, "A New Dimension in Learn- 
ing." or call for FREE DEMONSTRATION -Get the Scientific 
Evidence Today. 

MODERNOPHONE, INC. Circle 7.0830 
292 -067 Radio City, New York 20, N. Y. 

Gentlemen: Please send me your FREE Booklet. I am interested 
in learning more about the DORMIPHONE and what It can do for 
nie. No obligation -no salesman will call. 

If under 18, check here for Special Booklet A. 

NAME 

ADDRESS 

CITY ZONE. .STATE 
My main Interest In the Dormiphone Is for: 

Learning a language Speech Improvement 
Memorization Sleep Inducement 

n Habit Correction School or College Work 

ROUND SQUARE KEY 

Smooth, accurate openings made in 11/2 minutes 

or less with Greenlee Radio Chassis Punch 

Quickly make smooth, accu- 
rate holes in metal, bakelite, or 
hard rubber with a GREENLEE 
Chassis Punch. Easy to operate 
... simply turn with an ordi- 
nary wrench. Round, square, 
key, and "D" types ... wide 
range of sizes to make openings 
for sockets, plugs, controls, 
meters, terminal strips, trans- 
formers, anel lights, etc. As- 
sure perfect fit of parts and 
professional finish to every 
job. Write for descriptive liter- 
ature. Greenlee Tool Co., 2386 
Columbia Ave., Rockford, Ill. 
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FIiNIAC (Continued from page 90) 

Mr. Golenpaul finally released his ill -con- 
cealed curiosity. 

"An invention you're building ?" he in- 
quired casually. 

I glanced around the shop. 
"Can I trust you with a very important 

secret ?" 
"Well, I trust you." Golenpaul studied 

the list of components. "As of now, you're 
on the books for $162.33 worth. If I can 
trust you for a small fortune in electrical 
equipment, I think your secret is in good 
company." 

Lowering my voice to a hoarse whisper, 
I detailed my planned project to him -par- 
ticularly embellishing the profits to follow 
its initial operation. He just shook his 
head sadly. 

"What's the matter ?" I demanded. 
"Such craziness," he said gloomily. "And 

what about those nice boys who sometimes 
write gags for you ? What happens to them 
when you replace them with this ma- 
chine?" 

"Oh, I suppose they'll go into something 
more reliable -like tearoom -managing or 
sand -hogging," I replied evenly, reminding 
myself that a true scientist has to be total- 
ly objective, and a pox on sentiment. 

Golenpaul shrugged. 
"No, there's nothing - like a little greed to 

make the world go around." He shot me a 
shrewd glance. "And the wife? What does 
she think ?" 

"She thinks I'm batty. Flipped." 
"Such a smart girl, that one," said Golen- 

paul, chuckling softly. 

TWO 
HOURS LATER I began building 

FUNIAC. In between putting compo- 
nents into properly relative positions and 
fussing with miles of circuitry until it made 
sense, I studied the short ton of books on 
Computer Theory and Electronic Informa- 
tion Banks. 

Once, the wife entered the workshack 
long enough to look at the growing profu- 
sion of cabinets, wiring layouts, phase -con- 
trol units, storage -gate setups, pulse -reg- 
ulators and flip -flops. Darkly, she peered at 
the entire half -assembled instrument and 
then transferred her fascinated attention 
to me. 

"Will it work ?" she asked timidly. 
"It had better!" I declared feelingly, 

"I haven't slugged my courageous way 
through tomes on Boolean Algebra and 
Cybernetics for the sheer mathematical fun 
of it! 

"Jeezely!" She was unashamedly im- 
pressed. 

"Two more weeks of this," I complained, 

Always say you saw it in- POPULAR ELECTRONICS 
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Np,//)I A MACHINE THAT 
COMPOSE` MUSIC 

BUILD IT YOURSELF in a few hours! 

__ __ : .A7___..___..___:== __ N.M__NVO _ _ 
AM M__ qMMOMIIMIIMMrOM\ 

Actual tune composed on GENIAC 

COMPUTES, "REASONS" 
PLAYS GAMES 

GENIAC 
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 
Associates 

Barnard College 
Westinghouse 

Electric 
Phillips 

Laboratories 

General Insurance Los Angeles 
Co. of America Public Schools 

Lafayette Radio Kansas State 
Rohr Aircraft Co. University 
Albert Einstein Duke University 

Medical College Coral Gables 
Naval Research Bell Telephone 

Laboratories Laboratories 

UP TO DATE? 
PHYSICS 

High School Physics 
Part I -PIA 
Part 2-PIB 
College Physics 
Part I -P2A 
Part 2 -P2B 
MATHEMATICS 

Trigonometry 
Algebra 
Solid Geometry 
Calculus 
Statistics 

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

ELECTRONICS 
Television P3A 
Radio P3B 
Radar -Theoretical P3CI 
Radar -Practical P3C2 
Musical Instruments P3D 

K1-Only 

'199' 
(Add $1.00 W. of Miss. 

$2.00 Outside U. S.) 

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

Acoustics Hi -Fi P4 
Nuclear Physics PS 
Analog Computer C3 
Digital Computer C2 
Memory Storage CI 
Construction of Robots PS7 

CHEMISTRY 
High School 
College 
Analytic 
Qualitative 
Quantitative 
Organic 
Physical 

BIOLOGY 
High School 

Human Biology 
Zoology 
Botany 

Genetics 

PSYCHOLOGY 
Normal PSI 

Abnormal PS3 
Mental Hygiene PS4 
Aptitude Test PS5 
Rapid Reading PS6 
Construction of Robots PS7 

Please send me GENIAC Kit. $19.95 (Add $1.00 West of Mississippi or $2.00 Outside U. S.) 

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

City Zone State 

June, 1957 
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TWO HEW ANNUALS 
FOR ELECTRONICS HOBBYISTS! 

(Compiled by the editors of 
POPULAR ELECTRONICS) 

FOR THE HI -FI FAN: 
Floh? EDITION 

GUIDE ANO VEA RBOO.. 

HI -FI GUIDE! 

THE WORLD'S 

MOST COMPLETE 

164 pages -9 big chapters 
covering tuners, tapes, 
changers, tone arms, needles, 
amplifiers, preamplifiers, 
loudspeakers, enclosures - 
and much, much more. 

Plus a helpful Yearbook 
Section which discusses the latest trends in high 
fidelity ... lists outstanding records, artists, all FM 
stations, Hi -Fi shows, and includes a directory of 
free Hi -Fi literature. 

NOW ON SALE AT YOUR 

FAVORITE NEWSSTAND! 

Price: 75 

FOR THE EXPERIMENTER: 

ELECTRONIC , 

EXPERIMENTER'S 
HANDBOOK 

ITS 

LEARN HOW TO 

BUILD DOZENS OF 

HANDY ELECTRONIC 

DEVICES! 

The ELECTRONIC EX- 
PERIMENTER'S HAND- 
BOOK will show you, via 
easy -to- follow, fully illus- 
trated instructions; how to 

build exciting electronic devices such as: 

Your Own Hi -Fi AM Tuner 
Thermistor Fire Alarm 
Electronic Gardening Gadgets 
A Device That Kills TV Commercials 
Electronic Toys 
Geiger Counter 
Transistorized Light Meter 
Your Own Lie Detector 

NOW ON SALE EVERYWHERE! 

Price: $1.00 
Ziff -Davis Publishing Co., 

366 Madison Avenue, New York 17, N. Y. 

"and I'll be able to write my own ticket at 
Cal- Tech." 

AND THEN- s.uddenly- FUNIAC was 
finished and ready for testing. 

"Stop quivering," suggested the wife as 
I prepared to feed situation elements into 
the maw of the Material Analyzer Re- 
ceiver. "You're as nervous as a mouse at a 
cat rally." 

"You're telling me? I've immersed my- 
self so thoroughly in this thing -I don't 
think thoughts any more; I've got equa- 
tions on the brain." 

"What exactly happens ?" she asked. 
"I'll feed an ordinary locale, an unfunny 

set of characters and an insipid word or 
phrase into it. Then, unless FUNIAC turns 
out to be a complete flop, it'll rearrange 
these elements into a humorous situation. 
A gag, in other words." 

"Amazing!" she gasped. 
I chose a slip of paper upon which I'd 

written: 
Man. Woman. Desert Island. "May I bor- 

row a cup of sugar?" 
I fed it to FUNIAC. 
There was no clanking, whirring or mad 

flashing of indicator lights ... no ominous 
clicking or warning whines ... only a 
smooth humming as the brain -machine di- 
gested this intelligence in oily silence. Fret- 
fully we waited, the wife abstractly gnaw- 
ing her polished nails while I cracked my 
knuckles in an agony of uncertainty. 

SUDDENLY FUNIAC's card -file- selector 
began clacking furiously. Seconds later, 

a small white slip of paper popped out of 
the solution -slot, bearing the words: 

This is not a bona fide gag -idea. Situa- 

... I fed the slip of paper to FUNIAC. There was 

no clanking, whirring or flashing of indicator lights 
-only a smooth humming. Fretfully we waited ... 

Always say you saw it in- POPULAR ELECTRONICS 
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4 

' ' 1 

tion stated is based upon gross tragedy. 
Tragedy cannot be evaluated, in this in- 
stance, into humorous terms. 

Stunned, I turned the slip of paper over 
and over, wondering what could have gone 
wrong. FUNIAC was supposed to create 
gags, not analyze them. 

"Well, I guess you've been told!" snick- 
ered the wife. "And by a machine of your 
own making, no less!" 

"Quiet!" I rasped. Quickly, I jotted down 
another situation and gag -line. I fed it to 
the computer and waited. A moment later 
the solution -slot spat another slip of paper. 
It read: 

Situation stated is not potentially hu- 
morous. Suggest you get authorized gag- 
man. 

"My God!" howled the wife. "A mechan- 
ical editor! You've gone and built yourself 
a mechanical editor! Now I've seen every- 
thing!" 

Despair nibbled at the edge of my mind. 
Then, a desperate idea came to me : feed 
the machine the most basic of humorous 
situations -the rawest material upon which 
more refined humor is based. 

Swiftly, I scribbled this material: 
Man throwing custard pie into another 

man's face. 
FUNIAC accepted and digested this of- 

fering in one -half the time previously 
taken. The ensuing slip of paper read : 

Situation absurd. Have you ever con- 
sidered sand -hogging or tearoom manage- 
ment? 

The wife lurched about the room in a 
spasm of advanced hysteria ... happy - 
type hysteria. I slumped into a chair -star- 
ing at the gleaming computer with haunted 
mien and dull eyes. It was quite obvious 
what automation in the humor field was 
going to do to the hackneyed set. I shud- 
dered. A vision of a dank tunnel material- 
ized in my mind. It was followed by a mon- 
tage of tea cups, silverware and a small, 
chintz -horrible room. 

"Y- You've had it!" said the wife, wiping 
the tears of warped merriment from her 
eyes and slowing to an infrequent simper. 
"Admit it. This is just like all your other 
mad ideas. Come on, admit it!" 

DESPERATION is a powerful emotion. 
Built up sufficiently, it breeds a rare, 

insanely brilliant courage. Even the most 
frightened mouse will bite when finally 
cornered. 

My gorge rose like a guided missile. 
"Okay," I hissed. "Okay, sister. This 

- - - machine thinks it's so - - - smart. 
We'll see. We'll just see how smart this 

Just For Examining COYNE'S New Set 

Yes, you get this big, brand new book, "160 
Radio- Television Picture Patterns and Diagrams 
Explained," absolutely FREE! Just off the press. 
Gives complete 11 x 22" Schematic Diagrams 
on leading models Radio and TV sets. Easy -to- 
read, large 81 /2. x 11" pages, with full instructions on how 
to use the diagrams. A must" in every repair kit. You 
get this book as a FREE Gift for asking to see Coyne's new 
7 -book set, "Applied Practical Radio -Television!" 

AT LAST! MONEY- MAKING "KNOWHOW" ON 
TRANSISTORS, COLOR TV AND SERVICING 

Coyne's great 7- volume set gives you all the answers to 
servicing problems- quickly! For basic "know -how" that's 
easy to understand, you'll find everything you want in Vol- 
umes 1 to 5 on over 5000 practical facts and data. Every 
step from fundamentals to installing, servicing and trouble- 
shooting all types of radio and TV sets. So up -to -date it 
covers COLOR TV, UHF and the latest on TRANSISTORS. 
All this plus Volume 6 -NEW Coyne TECHNICAL DIC- 
TIONARY with over 4000 definitions of the latest terms. 
symbols and abbreviations in radio -TV. electronics and 
electricity. 
EXTRA! 900 -PAGE TELEVISION CYCLOPEDIA INCLUDED 

And then, for speedy on- the -job use, you get volume 7- 
the famous Coyne TELEVISION CYCLOPEDIA. It answers 
today's television problems on servicing, alignment. instal- 
lation, etc. In easy -to -find ABC order, cross -indexed. Use 
this 7- volume TV -RADIO LIBRARY FREE for 7 days; get 
the valuable Servicing Book ABSOLUTELY FREE! 

SEND NO MONEY! Just mail coupon for 7- volume set on 7 days 
free trial. We'll include book of 150 TV -Radio Patterns and Dia- 
grams. If you keep the set, pay $2 in '7 days and $2 per month 
until $24.60 plus postage is paid. (Cash price, only $22.95.) Or 
you can return the library at our expense in 7 days and owe noth- 
ing. YOU BE THE JUDGE. Either way, the book of TV -Radio Pat- 
terns Is yours FREE to keep! Offer is limited. Act NOW! 

Educational Book Publishing Division 

COYNE 
ELECTRICAL SCHOO' 

500 S. Paulino St., Dept. Ma Chicago 11, III. 

June, 1957 

FREE BOOK -FREE TRIA COUPON! 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL. Dept. 67 -PE 
500 S. Paulina St., Chicago 12, III. 
YES! Send 7. volume "Applied Practical Radio -Television" for 7 days 
FREE TRIAL per your offer. Include TV -Radio Patterns & Diagram 
book FREE. 
Name Age 

Address 
City Zone State 
Where Employed...... 

Cheek here if you want library sent C.O.D. You pay postman 
$22.95 plus C.O.D. postage on delivery. 7 -day money -hack guarantee. 
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TR1PLE TAfE LIFE 
OF 

TV 
and HI -FI 
TUBES 

WUERTH TUBE -SAVER 
By reducing high inrush voltage the 
TUBE -SAVER lets tubes warm up 
slowly, eliminating the greatest 
cause of tube failure ... PROVEN 
TO TRIPLE the life of all tubes in- 
cluding the expensive picture tube. 
The TUBE -SAVER will pay for itself 
many times over ... Just plug in to 
operate. 
PROVEN IN MILITARY USE 

L 

Please send me Wuerth Tube -Savers. 

Enclosed is my check (or money order) for $ 

Name 

Street 

City_ State 

Wuerth Tube -Saver Corp. 
91 25 livernois 
Detroit 4, Michigan. 

JOBBER & DEALER INQUIRIES INVITED 
J 

ELECTRONIC MIX BARGAIN 
We snipped the finest Gov't Surplus to 
bring you this Value. Includes solenoids, 
transformers, potentiometers, capacitors, 
switches, plugs, coils, rheostats, plus r 
many others we can't list them all 

N. n -Mxtoo -100 POUNDS of PARTS $19.95 
N. ee.Ma SD- 50 pounds of paro.._._. 14.95 

! Ns. ee-mx as- PS pound. of putr._...._ _.. 9.95 
cis se -no lo- 10 pounds or paro _...__ 4.95 

WORLD'S MOST AMAZING BARGAIN CATALOG 

396 PAGES 
n. LARGEST COLLECTION of BARGAINS 

ever assembled IN ea* catalog! 
NATIONALLY ADVERTISED MEIICHANDISE NEW 
and USED GOVT. SURPLUS FACTORY CLOSG 

OUTS EXCITING IMPORTS! 

From EVERYWHERE PALLEYS now bring yes 
items of every description! This fabulous catalog 
contains Hand & Power Tools, Microscopes, 
Binoculars, Industrial and Building Materials, 
Housewares, Office Equipment, Sport & Outdoor 
Equipment, Cameras, Photo Supplies, Hobby Rita 
& "Gadgets ", Electrical t Radio Supplies, Motors 
b Generators and a HUGE selection of Surplus 
Hydraulic Cylinders, Pumps, Valves, etc. Sei many 
items its impossible to list them all. You'll ban 
to see it to believe it! 

Se«d 50¢ - LIMITED EDITION! ORDER YOURS NOW! 

nor handling L mailind) 50r REFUND on your tint order of $1.00 sr moss. 

2263 E. VERNON AVE., DEPT. PE-6 
LOS ANGELES 58, CALIF. 

CO 

ad 

V 
IHMO!R 

100 

TRANSISTORS 
2 for $1.00 

Save dollars on experimenting by tieing qual- 
ity surplus p -n -p audio transistors. 
Receive our regular custoer bargain flyer by 
mailin 

m 
g your get- acquainted order today. 

THE RESEARCHER 
P. O. BOX 175 N. DAYTON STATION 
DEPT. P DAYTON 4, OHIO 

mess of electronic wise -guy really is!" I 
snatched up pencil and paper, and began 
writing savagely. 

"Don't be a diehard," groaned the wife, 
still not completely recovered from her re- 
cent spasms. 

Ignoring her faithful encouragement, I 
studied what I'd written. 

Man is professional humorist. He's hav- 
ing difficulty producing suitably fresh hu- 
mor ideas. In fact, he's mentally, emotion- 
ally and physically exhausted. Man's wife 
is unsympathetic, well rested and more in- 
terested in her breakfast than in hearing 
his professional problems. Situation is set 
at the breakfast table. 

Chuckling wickedly, I carefully inserted 
it into the computer. There was a long 
silence. 

"W- What's happening ?" asked the wife, 
fearfully backing off toward the door. 
"H -How come it isn't d -doing anything ?" 

My chuckle took on a positively un- 
healthy tinge of ill- concealed triumph. 
"Well, I imagine FUNIAC is about to short - 
circuit its fine, fat little electronic mind 
trying to play fast and loose with this con- 
tribution!" 

"W -Will it blow up ?" 
"It might." 
"Don't s -stand so close t -to it." 
"Hah!" I chortled. "Listen to those 

puzzled clicks and clacks! Listen to that 
bewildered stream of mystified static!" I 
slapped my knee in joyous appreciation of 
having finally given FUNIAC a real, root - 
in'-tootin' brain buster. "Wanna make a 
small bet it asks me to repeat the state- 
ment ?" 

FUNIAC suddenly set up a shrill whine, 
punctuated by anguished sputtering and 
fizzling. The entire cabinet fairly quivered 
with labored effort and intense electrical 
strain. A faint odor of burnt wiring filled 
the room. 

"Now there's a diehard for you!" I 
cackled. 

Without warning a continuous strip of 
paper shot from the solution -slot and began 
pilling up at FUNIAC'S base. I grabbed 
the top of it and started reading: 

Huddled around a cup of coffee, I 
squinted groggily across the breakfast table 
at my wife. She enthusiastically attacked 
her scrambled eggs with the appetite and 
energy of a woman who gets nine hours 
sleep every night . . 

FUNIAC is safely disconnected and stored 
away down in a quiet corner of the base- 

ment these days. Some day I may plug it 
in again and try something else; but the 
world isn't ready for FUNIAC yet. 

And, frankly, neither am I. -- 
Always say you sew it in- POPULAR ELECTRONICS 
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...SUDDENLY it's Christmas! 

FREE 
GIANT 

SUMMER 
FLYER 

WRITE7DDAV! 

UNTIL JUNE 25TH -DUE TO FABULOUS SPECIAL PURCHASE 

DOUBLE BONUS OFFER! 
The INDUSTRY'S BIGGEST PARTS GIVEAWAY ... EVER! 

FREE WITH EVERY $10 ORDER 

BONUS #1 
Your choice of 

ANY $1 KIT 
FREE! 

WORLD FAMOUS 
SUB -MINI SOLENOID, Guard- 
ian 1 x 5/e x s'a ". Changes elec. 
energy to mechanical. 12g 

1 
VDC 

a a 
actuates 

er. Wt. 1ozReg $2.50. $ 
40 POPULAR BULBS. 1.1 to 6 
V, screw & bayonet types, mini- 
ature. Wt. 14 lb. Reg. $1 
$3.20. 
E MERSON TUNER. HI -e, per- meability tuned ANT. & Ose. 
coils, w /padders on 2 X 4" 
plate; variable tuning meth, $1 
500 to 1600 kcs. Reg. $5. 
40 SUB -MINI RESISTORS. 1/4" 
long. 20 values; 15 ohms to 10 
megs, 1/5 w. In poly box. $1 
Reg. $5. P+ 
30 POWER RESISTORS. WW, 
candohm, sand -coated vitreous. 
15 values: 5 to 50w, 35 to 
11000 ohms. Wt. 2 lbs. $ 
Reg. $8. A+ 
10 IF XFMRS. Metal can. asstd. 
frequencies for radio, TV. hobby 
use. Wt. 3 lbs. Reg. i+ $1 
$15. 
40 TUBE SOCKETS. 4 to 14 
prong. Transistor & printed cir- 
cuit, 7 & 9's, octale. Ceramic 
& mica, too. Wt. 1 ib. t1 
Reg. $8. i+ 
15 ETCHED & PRINTED CIR- 
CUIT SOCKETS, including mica - 
filled & shield types. Wt. $1 
1 lb. Reg. $4. 
15 VOLUME CONTROLS. Sin- 
gles, concentric, TV, some w/ 
switch. Std. shafts. Up to 3 -$P1 meg. Some $2.50 each 

20 AC -DC LINE CORDS for 
clocks, motors, etc. 2 tond. 
w /molded plugs. Wt. 1 lb. $1 
Reg. $5. 
15 ROTARY SWITCHES, ceramic 
& bakelite; 1, 2, 3 gangs. Std. 
shafts. Shop must! Wt. 3 $1 
lbs. Reg. $10. 
10 "POLY" BOXES, asstd. sizes. 
Clear plastic, hinged W/ $1 snap locks. Reg. $2.50. 

BONUS #2 
$15 assortment 

of RADIO PARTS 

FREE! 

IT KIN 
SUB -MINI TRANSISTOR, PNP. 
1/2 size of pencil eraser; used 
in "name" portables. Orig. ti1 
pack w/spec. sheet. 
15PC. TWIST DRILL SET. 

1 /16 thru Vs" by 84ths, in 

Re 
agdu$ ed plastic holders. $ 

G -E CONTROL SCOOP! Chassis 
incl. 3,000 -ohm mini control 
relay, 115 to 8.3 -1.5A fil. 
xfmr., resistors, cond., pot, i$1 
sockets. Wt. 2 lbs. 
8 -PC NUTDRIVER SET. Plastic 
handle, 3/16, 7 / 32. 1/4. 5/16, 
11/32, a/e, 7/16" steel socket 
wrenches in plastic case. i+ $1 
Wt. 1 lb. $3 value. 
3 OUTPUT XFMRS, single & 
P.P. tubes; 35L6, 5065 50L8 
& 6V6 to 3-4 ohm V.C. Wt. $1 
2 Iba. Reg. $5. 
15 PANEL SWITCHES. Push, 
momentary, power, thermal. 
Wide variety. Some $2 ea. t1 
Wt. 2 lbs. Reg, $18. i+ 
2 TRANSISTOR ',OUNCE!" 
14671111S. 

t. 
Interstate. 

. Ipedance4 a 
tion unknown. 5 color -coded t1 
leads. Reg. $8. i+ 
000-999 COUNTER by Veeder- 
Root. Reset type for all 1 
counting jobs. Reg. $6. $ 
100 COIL FORMS. Wide variety 
sizes, insulation. Wt. 1 lb. $1 
Reg. $10. 
100 CERAMIC CONDENSERS. 
Asstd. types; top mfrs. 30 al- 

Reg. color 
coded. Discs, too. $1 

3 AC -DC CHOKES, 800 ohms. 
3H -50ma. Open frame mtg., for 
power supplies. Wt. 2 lbs. 
Reg. $1 each. 
HOBBY TRANSFORMER. le: 
1 I5VAC 60cy. Out: 300.0.300 
(1 5Oma.; 5V @ 2a. 6.3V 832.5a. 

Encased, /filter cond. Wt. $1 
5 lbs. Reg. $10. 
50 PLUGS, RECEPTACLES. Au- 
dio, power, chassis, panel & S1 
spkr. types. Wt. 2 lbs. 

DOUBLE BONUS 
Sixteen Dollars 

worth of parts free 
with $10.00 order! 

DOLLARBUYS! 
40 NI -p CONDENSERS. Finest 
made) Ceramic tubular cased 
asstd. popular values. Reg. $1. 

2 MIKE TRANSFORMERS, car. 
bon. Encased. 200 ohms to bl- 
imp. grid, /leads. Wt. 1 $ 

+ lb. Reg. $4. i 
15 FERRITE COILS, adjustable. 
Asstd. types, sizes, frequen- tt+ 
cies. Wt. 1 lb. Reg. $12. 

40 MOLDED CONDENSERS. 
.0001 to 0.1 mf up to 1000V. 
Brown, black ceramic cased. 
Wt. 1 lb. Reg. $8. $1 

100 RADIO PARTS -resistors, 
condensers, forms, etc. Wt. 2 lbs. 
Sold elsewhere $5 to $15. $1 
Guaranteed satisfaction! 

40 DISC CONDENSERS -transis. 
tor & printed circuit types. $1 
Reg. $8. 

6 PILOT LITE ASSEMBLIES. 
Std. mtg., miniature bayo- $1 
net. Reg. $750 ea. i+ 
20 PRINTED CIRCUITS. Asstd. 
top makes, for transistor, ra- 
dio, hobby circuitry. Reg. $1 
$10. i+ 
SUB -MINI CRYSTAL MIKE. Post. 
age tam size. 5/4" eq.! Styrene 
cased. High imp., clear crisp re- 
sponse to 8,000 cps. Reg. t1 
$6, i+ 
WORLD'S SMALLEST RADIO 
KIT. 214 X 11/. x a /y ". Per- meability tuner, diode, all 
parts, instructions. Reg, + $1 
$3.50. 

MINI -METER BUY! 1a /4" round, 
chromed. 0.6 amps, AC. For 
model railroads, power sup- $1 
plies, mobile. Reg. $3. 

60 XFMRS, COILS. IF, RF, ant., 
slug -tuned coils. chokes. 25 $1 types. Wt. 3 lbs. Reg. $15. 

40 PRECISION RESISTOR& 
Scoop! Carbofilm, Wilkors, etc. 
1%; wide variety values, L. 
& lw. Wt. 1/2 Ib. Reg. tit+ 
818. 
S TRANSISTOR SOCKETS -for 
sub-mini tubes, too. Mica- $1 filled. Reg. $3. i 
30 ELECTROLYTICS. Asstd. can 
types, up to 300 mf. Radio 

$14. 
TV, hobby. Wt. 3 lbs. Reg. Si 
2 TRANSISTOR LOOPSTICKS. 
Tapped. hl -Q ferrite adj. core. 
High selectivity & enaltiv- 
sty. Wt. 1/2 lb. Reg. $5. 
125 RESISTORS, t/. 1W. 
values: 5 ohms to 10 megs. 
5%, too. Reg. $15. 

40 

$1 
3 LBS. HARDWARE! 2000 pea. 
asstd. screws, springs, wash- $1 
era, etc. Reg. $8. 
G -E PRE -AMP KIT for magnetic 
cartridges, Chassis, parts, die- 
gram. Less 6SC7 (88e ex- $1 tral. Wt. 1 lb. Reg. $4.50. 
175 -FT HOOKUP WIRE in 25 -ft. 
rolls. Asstd. colors, stranding. 
insulation. 1t18 to 24. Wt. $1 
2 lbs. Reg. $3.75. 
4 CRYSTAL DIODES. 1N34. 
1N58. 1N51, 16160, in poly S1 
bag. Reg. $3. 
60 TUBULAR CONDENSERS. 
Wide variety of values, volt- 
ages, mfrs. Wt. 2 lbs. Reg. $1 
$12. 
70 RESISTORS. Insulated IBC, 
A -B, etc. 5 ohms to 10 mega 
14, 1 & 2W. 1% & 5% S 
too. Wt. 1/2 lb. Reg. $10.95. 
70 TERMINAL STRIPS & 
B OARDS. 15 types, 1 to 20 screw 
& solder pts. Wt. 1 lb. $1 
Reg. $5. + 
60 STANDARD KNOBS. Asstd. 
colors, bakelite & plastie. Set- 
crew types, too. Wt. 2 lbs. i$1 

Reg. $9. 
70 MICA CONDENSERS, 30 val - 
ues. .00001 to .01 mf to 1000V. 
Silver, 5% included. Wt. 1 S1 
lb. Reg. $5. 
R/C SCOOP! Over 100 Po, 
radio parte; resistors, condensers 
on strips. Wt. 1 lb. Reg. $1 
315. 

VACATION SPECIAL! 
Pocket- Personal Superhet 

RADIO $'99 
Plays Anywhere! Beach, 
Car, Train, Sports Events: 

THE IDEAL VACATION 
COMPANION! FULLY WIRED! 

Real big set performance w /built-in 
tens. NO EXTERNAL CONNECTIONS. pAttracti e directional 
114" ivory case. Volume & tuning controls. A sensitive. selective. factory -built unit sold elsewhere from $20 to $28. 3 miniature 
tubes. BATTERIES . . . $2 extra. 

SUPER SOLAR BATTERY! 
Outperforms famed B2M many times 
never wears out! 21/2 x la /4 x 1/z" molded 
case w /glass window. Unusual power for 
all Sun Battery uses. Plug- in tYPee 

REG. $10s2.98 
SUB -MINI SPEAKER 

TRANSISTOR 
DYNAMIC PHONE 

Only leg" sq. for transistor re- 8.000 ohm; super-powered, sen - 
dios, etc. 1 oz, magnet, 4 or IO sitive (makes weak sigs loud). 
ohm v.e. available. 

1r7 Oa $5 value. 
Reg. $5 only $ ./ NV/cord /cord on Ty $2.50 

June, 1957 

ORDER BY "BLACK TYPE" HEADLINES. i.e. 
"One R/C SCOOP. $1.00" 

Send check or M.O. including sufficient postage; ex- 
cess returned. C.O.D. ordere, 25% down. Rated, net 
30 days. (Canada -postage 450 1st lb.; 280 ea. addl. 
lb.) 

MONEY BACK GUARANTEE OF SATISFACTION 

SPECIALT 
131 -133 verett v 

ON IESr- 
Chelsea 50. Mass. 
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6 TRANSISTOR SUPERHET RECEIVER KIT 
GIVES SUPERB PERFORMANCE e e e 

INCOMPARABLE VALUE 

ONLY 
33.50 

100% SUBMINIATURE PARTS -NO COMPROMISES! 
LABORATORY DESIGNED -SENSITIVE, SELECTIVE, STABLE! 

CLASS B PUSH -PULL AMPLIFICATION- PLENTY OF POWER! 
Lafayette is proud to present its 6 Transistor Superhet Receiver Kit HT -119. This kit 
represents the optimum in sensitivity, selectivity and stability. You'll be amazed at Its 
superior commercial quality! You'll be elated with its surprising performance! The circuit 
uses 3 high .frequency RF Transistors, 3 dependable audio Transistors and Crystal Diode 
and features a specially matched set of 3 I.F.'s, Oscillator, High -Q Loop, Class B 
Push -Pull Audio Amplification, and Transformer Coupling in audio and output stages. 
Special care has been taken in the design for exact impedance matching throughout to 
effect maximum transfer of power. Has efficient 24" speaker, and earphone jack for private 
listening. Complete with all parts, transistors, pre -punched chassis, battery and easy -to- 
follow step-by -step instructions. 6" z 355" z 134 ". Shpg. wt., 3 lbs. 
KT-119-Complete Hit -Less Case Net 33.50 
M8.339- Sturdy, attractive brown leather case with carrying strap for HT -119 

Shpg. wt., 1 lb Net 2.95 
M8. 279 -Sensitive matching earphone Net 

LAFAYETTE MATCHED 
HI -FI PHONO SYSTEM 

Nothing Finer at this Price! 
NEVER -in the annals of HIGHFIDELITY has a phono system 
of this quality -at this price -been offered. A Lafayette "best 
buy" system designed around the new Lafayette LA -59 amplifier. 
The performance of this Phono system surpasses the most critical 
requirements of music lovers. Twenty -four combinations of rec- 
ord equalization provide an almost endless variety of tone com- 
pensation to match varying recording characteristics. This sys- 
tem includes the famous Garrard RC12I "Renown" 4 speed 
automatic and manual record changer, LAFAYETTE LA -59 
18 watt amplifier with features found only in the most expensive 
amplifiers. G.E. triple -play- turnover cartridges with genuine 
G.E. DIAMOND SAPPHIRE STYLI, AND LAFAYETTE 
SK -58 12" coaxial HI -FI speaker. All units are supplied with 
plugs, lacks and prepared color -coded interconnecting cables for 
quick easy installation. For 110 -125 volt, 60 cycle AC. Shpg, 
wt. 50 lbs 
HF154 -Complete Phono System Net 119.50 

Reg. Value - 5$:rr5- 
SALE! 

1 19.50 

FM -AM TUNER KIT 
Basic TM-AM Tuner 
having outstanding 
specifications and de- 
livering astonishing 
performance - all at 
a budget price in easi- 
ly assembled kit form. 

MC DEFEAT CIRCUIT WITH FRONT PANEL CONTROL 
FOSTER -SEELEY DISCRIMINATOR CIRCUIT 

GROUNDED GRID TRIODE AMPLIFIER 
20- 20,000 CPS RESPONSE 

Choose this '7 tube compact high -fidelity FM -AM tuner whose 
characteristic features are found in units costing many times as 
much, and whose performance is unheard of at this low price. 
There are two front panel controls, a function control for AM, 
FM, PHONO, TV and a tuning /AFC defeat control. Features Arm - 
stronf FM circuit with limiter and Foster- Seeley discriminator, 
Simplified tuning with slide -rule dial and flywheel counter- 
weighted mechanism, high impedance phono input and high 
impedance audio output, 

SPECIFICATIONS 
FREQUENCY RANGE: FM 88.108MC, AM, 630.1650 KC. AN- 
TENNA INPUT: FM, 300 ohms, AM Ferrite loopstick and high 
impedance external antenna, DISTORTION: Less than 1% at 
rated output. FREQUENCY RESPONSE: FM, -I- 5 db 20 to 
20.000 cps, AM ± 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 
UV for 30 db quieting, AM, Loop sensitivity 80 UV /meter. 
SELECTIVITY: FM, 200 KC bandwidth, 6 db down; 375 KC FM 
discriminator peak to peak separation. AM, 8 KC bandwith, 6 db 
down. IMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db 
below 100% modulation: TUBE COMPLEMENT: 2- 12AT7, 
1 -60E6, 1 -BA6, 2-6AU6. 1 -6AL6 plus selenium rectifier, SIZE: 55/i" high x 95/s" wide x 91/2" deep (excluding knobs), CON- 
SUMPTION: 30 watts, For 110 -120V 60 cycles AC. Attractive 
etched copper -plated and lacquered finish. Less metal case. 
Shpg. wt 9 lbs. 
KT -100 A NET 34.95 
ML- 10O..Metal'cage for above, Shpg. wt, 3 lbs..... 5.00 

2.39 

TRANSCRIPTION -TYPE 
MANUAL PLAYER 

PK-160 with TONE ARM 
and TWO 

PLUG -IN HEADS 

NET ONLY 24.50 
LESS BASE 

z MAGNETIC BRAKE FOR FINE 
ADJUSTMENT OF EACH SPEED 

4 -POLE, HEAVY DUTY TRANSCRIPTION -TYPE MOTOR 

STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM 
All the important features of professional transcription players 
have been incorporated in this precision turntable. Extremely 
smooth and quiet heavy duty 4 -pole motor plays 78, 45 and 
33% RPM records. Exclusive magnetic brake, controlled by 
knob on base plate, permits instantaneous fine adjustment of 
each speed. Stroboscope disc included checks speeds. Speed 
selector safety switch protects mechanism by making it nec- 
essary to pass through OFF position when switching from one 
speed to another. 30" 
weighted turntable has rubber traction mat. Mounting plate 
has pickup rest and ON -OFF switch. Size: 12.15/16 left to 
right, 10%" front to rear. Requires 2%" clearance below 
motor board and 3" above. With AC line cord, 2 plug -fn 
heads: Output cable. 45 RPM adapter. For 105- 120V., 60 
cycles AC. Shpg. wt., 12 lbs. (NOTE: For protection in 
shipping, tone arm is separate. Just fasten to mounting plate.) 
PK -I60 -Less cartridge and base Net 24.50 
PK- 162 -Woad base for PK -160. Shpg. wt., 5 lbs Net 3.95 
P K -163-Unfinished mounting board only. Shpg. wt , 

i lb. Net .95 

165 -08 Liberty Ave 

JAMAICA 33, N. Y. 

100 SIXTH AVE. NEW YORK. N.Y. 
Pialefn(ID, N. 1., 119 W. Second St. BOSTON 10, MASS., 110 'federal St. 

BRONX 58, N. Y., 542 E. Fordham Rd. NEWARK 2, N. 1.. 74 Central Ave. 

Include postage with order. 
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NEW DYNAMIC MICROPHONE 

Reg.. 
Value 2930 

NOWT 9.95 

For Desk-Top or Nand-Held 
HIGH IMPEDANCE -50.000 OHMS 
RESPONSE: 40.9,500 CPS 

Beautifully designed and finished high 
impedance dynamic mike with ingenious 
swivel mounting that permits horizontal 
and vertical rotation for most convenient 
angle. Mike easily removed from base for 
holding in hand. Baked enamel case with 
chrome finish base, grille and fittings. 
Ruggedly constructed to withstand plenty 
of handling. 4" long x 1.3/18" diameter 
housing. With 5 ft. shielded cable. 
PA-39-Shpg. wt., 2 Ins. ....Net 9.95 

CRYSTAL MICROPHONE 
COMPARE WITH ANY MIKE AT 

2 TO 3 TIMES THE PRICE 
A quality crystal Microphone for PA système, 
tape recorders, etc. Frequency response 30 
to 10,000 cycles, Output level -52 db. Pro- 
vides ample output for use with low gain am 

p b!". Cmplte witID5 
ft. of shielded 

le 
Complete 

3 lbs. 
PA-24-In lots of 3, each 3.95, singly, 4.25 

5 TRANSISTOR 
PUSH PULL AMPLIFIER KIT 

r, WATT. CLASS 6. 

PUSHPUIL OUTPUT 
CRYSTAL AND MAG 
NETIC INPUT 
SEPARATE BASS AND 
TREBLE CONTROLS 

ELECTRONIC CATALOG 
PACKED WITH MONEY SAVERS 

Packed with the largest selection of Ilettronic, Radio and 
T.V. Parts, and equipment. PA, Hi -Fi systems, tubes, a 
tennois, Transistor Kits, ports, eni components, Test Equip- 
ment. new build your own s, tools, books, Microscope. 
drafting equipment. Binoculars. Te1esropes. All Radio, TV 
and Ham supplies - ALL AS GREAT SAVINGS - For the 
economy minded servicemen. dealer engineer and tech - 

ic,en. CHUCK FULL OF BITS! SEND FOR YOUR FREE 
COPY TO -DAY. 

3 TRANSISTOR SUPERHET POCKET RADIO KIT 

A IRue POCKE SU''ERME RECEIVER NO EXTERNAL 
ANTENNA. NC EXTERNAL GROUND 

A remarkable sensitive, super -selective 
pocket supennet receiver with astonish- 
ing performance over the complete broad- 
cast band. Uses 2 high- frequency and 
one audio them stew plus eMcient diode 
detector and feaïures 2 specially matched 
IF transformers for maximum power 
transfer. The components are housed in 

-- " -' a professional looking beige plastic case. 
The receiver's appearance enhanced by attractive maroon and silver 
station dial. Sensitive built -in ferrite antenna eliminates need for 
external antenna. A designer's dream in true pocket superhet 
receiver! Complete with all parts, translators battery, case, dial 
and easy to follow step -by -step instructions. 4%'x2 %ßx1 -1 /18't. 
Shpg. wt., I lb. 
n416 -Complete Kit, less earphone Net 16.95 

Net 3.95 MS- 260 -8uper Power Dynamic Earphone 

1 AND 2 TRANSIS 
RADIO KI 

OR POCKET 
TS 

ONE TPANSISTOR POCKET RADIO KIT-KT-97 
FCR 

AND EXPER ME NT RS088Y 

VANCEME4 TO 2 TRANSISTOR KIT 
Ideal, low -cost transistor pocket radio kit. 
Super-selective ferrite loop antenna permits 
good reception up to 50 mile radius with 
approx. 50 ft. antenna and good ground. 
Provisions for advancement to 2 transistor 
receiver. Complete KR with simple de- 
tailed instructions. 3 %° z 2 %° x 1". Shpg. 
wt, 1 lb. 
KT -97 -Complete, lesa earphones..Net 4.50 

TWO TRANSISTOR POCKET RADIO KIT- -KT -98 
Contains all KT -97 components plus additional R -C coupled tran- 
sistor stage for increased sensitivity and output. Complete with 
instructlsns., Shpg. wt., 1 Ib. 
KT -98 -- Complete 2 Transistor Kit, lest. earphone Net 5.95 
MS- III -Crystal earphone for KT -97 and KT -98 Net 1.49 
MS- 260 -Soper power dynamic earphore Net 3.95 

New 5 transistor audio amplifier 
for phonos- microphones- tuners- 
etc. Excellent for the experimen- 
ter-student-or 

transistorized 
one desiring 

rises new O.K. 2N189 and 2N188A transistor, Inverse feed back 
for reduction of distortion. Transformer coupled driver and output 
stages, Complete With punched chassie, knobs, transistors, all 
parts and detailed instructions and diagrams. 

KT104 --3.2 hm output Net 22.95 
KT -105 -8 ohm output Net 22.95 

2 TRANSISTOR POCKET RADIO KIT 

June, 1957 

r 

Packed Into a 21/2 ;IC/a "ai Va. plastic case 
This Two Transistor plus crustal diode radio 
kit offers many surprises, utilising regener- 
ative detector circuit with transformer coupled 
audio stage. gives you high Rain and excel- 
lent selectivity. Pulls in distant stations with 
ease with more than ample earphone volume. 
Kit comes complete with two transistors, 
crustal diode, loopstick. Argonne transistor 
audio transformer, resistors, condensers, place 
tie ease. etc. Including schematic and in- 
structions 
KT-119A Complete Kit less earphones. 10.95 

et 
MS-200 Neew Super Power Dynamic 

Earphone, Ideal for Transistor 
Circuit imp. 8000 ohm, D.C 
2000 ohm 

NEW POCKET AC DC VOM MOLTITESTER 

2,000 ohm per Volt on AC & DC 

Completely wired - Not a kit 
Accurate VOM with sensitivity of 2000 
ohms per volt on both AC sad DC. Single se- 
lector switch. 3" 160 amp. meter. Scales: 
DC Volts: 0 -10 -50 -500 -'000 AC Volts: 
0- 10 -50- 600 -1000: Ohms: 0- 10äE, 0 -1 Meg; 
DC Current: 600 us and 500 ma; Decibel: 
-20 to +22, +20 to 36; Capacity: 260 mml 
to .2 mid and .006 to 1 mid, Heavy plastic 
panel, metal bottom. 45 /e" z 31/2" z 1%!"- 
With batteries and test leads. Shpg. wt. 4 lbs. 
RW -27A 8.95 

20,000 OHM PER VOLT MULTITESTER SEMI KIT 
A new kind of kit -tie difficult work is already 
done -you wire it orly a few multipliers and 
mount the battery holder to complete the unit. 
A fine high sensitivity (20,900 ohms per volt DC 
-5000 ohms per vok AC) ?ínetrument employing 
a 3" 40 microamp movement. Has 4 DC voltage. 
4 AC voltage. 2 DC current, 3 resistance and 2 
db rangea. Complete with test leads and da- 

ta led instructions. Size 3 %° x 41/2" s 1 % °. Shpg. wt., 3 lbs. 
KT- 20-KS¢ Net 1.95 

. 165 -108 Liberty Ave. 

DE`PT1 2 ßadt° JAMAICA 33, N. Y. 

NAME 

ADDRESS 

SEND FREE 
CATALOG 

ZONE - - - STATE- - 
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Can You Run a Computer? 
(Continued from page 40) 

take a job with some outside firm intending 
to buy or rent a computer. There you first 
learn the business of that firm (whatever 
it may be), and then your boss sends you 
to Computer School at Remington Rand or 
IBM. Since practically any firm big enough 
to do business on a national scale is now 
giving serious thought to automation, this 
is a good time to let their personnel man- 
agers know that you are interested in 
computer programming. 

The computer manufacturers themselves 
mostly prefer people with some back- 
ground in mathematics, accounting and 
business administration, and are usually 
able to pick and choose. Yet the average 
business firm going in for automation is 
so eager for applicants that it will often 
spend the time and money to have you 
trained from the ground up if they consider 
you capable of logical thinking, responsible, 
and serious in your purpose. 

Burroughs Corp., UNIVAC and IBM 
training centers are located in major cities 
all over the country, training their own 
as well as their clients' computer person- 
nel. These schools maintain separate train- 
ing facilities for programmers, who operate 
the computer, and for service and main- 
tenance personnel, who keep the electronic 
gear in trim. Maintenance personnel are a 
breed apart from the programmers. Their 
training proceeds more along the lines of a 
conventional engineering education. 

Run like colleges, IBM's 23 training cen- 
ters have a present enrollment of 7000 
trainees, taught by about 100 instructors. 
The Remington Rand training schools have 
already trained 5000 graduates who are 
now running UNIVAC installations in a 
variety of applications. These paid -for 
special training programs lead to secure 
jobs, since the firm paying for your train- 
ing wants to profit from its investment 
over many years. Good careers can be 
built on this basis. 

Upper Brackets. The only drawback to 
these special training programs is that 
you are trained mainly for practical work 
on a particular type of computer in a par- 
ticular type of business. The broader basic 
aspects of computer theory and mathe- 
matics are usually skimmed rather lightly. 
For a deeper understanding of computers 
in general and their applicability to many 
different tasks, there is no real substitute 
for thorough study at college level. 

The mathematics departments of some 
universities now offer courses in computer 
programming theory, which qualify their 

(Continued on page 108) 
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ASSEMBLE YOUR OWN 

WALKIE- TALKIE 
RADIOPHONE 

fee as lilts a 

$6.98 
pia aewMriA 

Specifications: I to 5 mile range with 18 -inch antenna and much 
more with directional beam antenna. Tunes from 144 to 148 secs. 
High level amplitude modulation. Silver plated tank circuit and 
many other exclusive features assure maximum efficiency and long 
battery life. Fully portable -no external connections ever needed. 
Meets FCC requirements for general class amateur license. No 
minimum age requirement. 

The following components are all you need to assemble a com- 
plete walkie- talkie as illustrated. Factory wired and tested trans- 
ceiver chassis complete with special dual tube $6.98 
High output carbon mike $1.49 
Miniature mike transformer $ .98 
Powerful alnico magnet headphone $1.25 
Strong 16 gauge aluminum case (8 "x5 "x2" with all holes 
punched, battery compartment, battery switch plus all hard- 
ware and fittings including 18" antenna $3.98 

Uses standard batteries available at your local radio store 
All components except tubes guaranteed for one year. 
Include 5% for postage. COD's require $2.00 deposit 

SPECIAL: Limited quantity, brand new Western Electric tele- 
phone handsets $6.98 
Receiver impedance matching transformer for using handset 
with walkie-talkie .$ .98 

All orders immediately acknowledged 

SPRINGFIELD ENTERPRISES 
Sex 544 Springfield Gardens 13, N. Y. 

SMALL FRY HI -FI 
New Power Transistor Development makes 

direct load to speaker possible. 
1. Frequency Response -3DB at 20 cps to 20,000 cps. 
2. Inverse feedback directly from loudspeaker voice coil. 
3. Elimination of output transformer greatly re- duces cost of expense required for amplifica- 

tion. 
4. Size 3" high x 3" deep x 5" wide. 
5. Power Supply, Preamp and Amplifier all in one. 
6. Completely transistorized. 
7. Adequate undistorted volume for the average 

home user. 
(a) Amplifier, Power Supply and preamp kit 

$29.95 (b) Completely wired and tested 537.50 (c) Complete amplifier, Power Supply, Preamp, 
Special designed enclosure and 8" Nor - aleo Hi Fi Speaker all assembled and ready for use F O.B. $59.95 
List $99.50. 
Minimum Order $2.00 F.O.B. 

204T2 -RCA Vertical Output 
Transformers $6.50 at $1.25 2% MH 40 Mill Choke .40 

CONDENSERS (Tubler By Pass Condensers C -D) 
.035 1000 VDC I .005 400 VDC I .002 600 VDC 

.25 400 VDC .1 1 VDC .10 
Sonic Transistors Radio's. Mod. TR -600 -150 Mill Watts. Texon Carrying Case -6 Trans. 
List $59.95 $29.95 
Sonic -6 Trans. t Diode, 300 Mill Watt, Mod. 
TR- 600 -Genuine Cow Hide Case. 
List $69.95 $39.95 
9 Pin Cinch Tube Sockets. Saddle Type Molded. 
Each 06 

MACFARLANE INDUSTRIES 
P. O. Box 33 Redondo Beach, California 
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Below Is A Partial List -Send For 
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1A7GT 
1B3 
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IN40 
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EXPORT ORDERS 

INVifED 

(FEATURING 
FAMOUS FACTORY 

TUBES 
INDIVIDUALLY BOXED! 

GUARANTEED ONE YEAR! 

FACTORY 8O)0ED FACTORY IRREGULAR; 
NEW JAN SURPLUS EQUIPMENT TUBE': 

ALWAYS 1000 

TYPES IN STOCK 
FREE POSTAGE! On All Orders 
Shipped le U_ S. A. Territories and 

A.P.O.'s. Send 25c for handling on or 
der, under 55.00. Please send approx. 
postage in Canadian and foreign 
orders. recess will be refunded. 

Reconditioned B F 
To ecrY Trained 

Thousands oT TVs 
ens. Gv k ng4,,,, l- 

Be In wor a,ve 
TRADE-IN or 

bon W hen You Re 

Sdel Console Th3m. 
Please when Get Yourself a :cena 
Table Model $25,00 set or buY some for re 
12" ' ' ' $30.00 sale! 
12" . ,$35.0o 

FREE BONUS 
16" 

..942.00 
$4900 fwo set coupler 

17" ' ' ' $56.0o given with each set. 
" .. ,.$63.00 9 

20" ' ' ' ' ' 570.00 Ali TV's sent motor 

24" (when available .) 21" . .. . freight .oet Railway Ex 
F.O.B. our ware 

;95.06 press Fsorry, no q.PO 

27" (when available) 
$129.00 shipments. ...$129.00 

free SET 

Wit, evtube 
ce;vin9 or 
der of $20 

more! 

Remember - 
You Buy Qual- 
ity When You 
Buy Standard. 
Quality Never 
Shouts -It Al- 
ways Whispers 

June, 1957 

Used Tubes, Electrically Perfect Factor. Seconds, Brand New Factory Seconds and New and Used Jan Surplus Tubes 

ELECTRIC COMPANY 
432 HARRISON AVENUE, HARRISON. N. J. Phone: HUmboldt 4-4997 
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Not necessarily," says Dick Brani, Instructor in 
Project Sage at IBM- Kingston, New York. "Oh, 
sure -I'm aware of my limitations to design elec- 
tronic equipment- that's the big advantage of a 
formal degree. But I am qualified to maintain it. 
The point is . . . there are many management 
positions in IBM for men like myself, and I'm con- 
vinced that comparable positions elsewhere would 
probably require an engineering degree." 

Some years ago, IBM took the initiative with 
respect to technical training within its own organi- 
zation. It realized, even then, that a great number 
of intelligent and capable men were falling by the 
wayside because they lacked 4. years of college 
engineering. Statistics indicated that because of 
financial difficulty or improper high -school prepa- 
ration, close to 50% of the potential engineers in 
the country became lost in the educational shuffle. 
While some people ignored or bemoaned the fact, 
IBM did something about it. Consequently, men 
like Dick Brani now enjoy satisfying, more reward- 
ing work than ever before. 

Great Interest in Mathematics. While Dick was 
attending high school, his principal academic inter- 
est was mathematics. And, like many other young 
men of that time, Dick was realistic about his 
future. He decided his best bet might be business 
accounting. When Dick graduated, he accepted a 
position with a New York banking firm. It was not 
until he entered the Army that he had the oppor- 
tunity to pursue a more advanced form of mathe- 
matics-an A.S.T.P. training program at Lehigh 
University. This all- too -brief experience convinced 

I06 (Advertisement) 

Dick trouble shooting 
Magnetic Drum Frame. 

He studies computer 
pluggable unit. 

DATA PROCESSING ELECTRIC TYPEWRITERS 

Always say you saw it in- POPULAR ELECTRONICS 
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Dick that he should make his career in a field 

elated to electrical technology. 

Postwar Education. Discharged with the rank of 

taff Sergeant, Dick returned home to marry a girl 

ae had met at Lehigh. During this period, he suc- 
;essfully supported his family selling various lines 
)f food. In the evening, however, Dick continued 
is study of radio, TV, and electronics at the Allen - 

own Branch of the Temple Institute. In two years' 
time, he graduated and secured an F.C.C. license 

-his technical career began to take shape. 

IBM Looks Especially Good. Glancing through an 
issue of Time Magazine one evening, Dick hap- 
pened to read an article about Thomas J. Watson, 
Jr., the president of IBM. The story emphasized 
Mr. Watson's great faith in the future of electronic 
computers ... the wonderful promise it holds for 

the ambitious, intelligent young man. Later, Dick 
spotted a classified ad describing IBM's association 
with Project Sage. That was all Dick Brani needed. 

Asked to Become an Instructor. Three -quarters of 

the way through his nine -month computer systems 
course, Dick was invited to remain at Kingston as 

an instructor. "It was like a bolt out of the blue," 
he recalls. "I knew I'd enjoy teaching, but I 
always thought it was out of the question. I 
accepted all'right. I can't tell you how much I've 
enjoyed helping these fellows and watching them 
grow within the organization. Right now, there's a 

fellow in my class whose education is limited to 
correspondence school. He's in the top third of his 

class, and has a real future with IBM -all because 
he has the native talent and is willing to work." 

What Does Dick Brani Teach? "Actually, I teach 
three separate courses in field engineering. One is 

computer systems testing, which is for the more 
advanced student. It. lasts for 33 weeks -a long 

time, perhaps, but it's well worth it. Another is a 
program of 24 weeks' duration that deals with 
computer input- output units. Finally, I teach a 

course in computer units displays. This also lasts 
for 24 weeks. Each one of these courses is an educa- 
tion in itself." Experience has shown that IBM's 
educational programming is most successful. Men 

accepted receive their training with no strings 
attached. Upon graduation the road to success is 

wide open in all divisions of the corporation. 

What About Dick's Future? "Well, right now, I'm' 
doing work that most technicians couldn't touch 
with a ten -foot pole. I guess it's a matter of ap- 
proach, but I know of few companies other than 
IBM where technicians are actually doing engi- 

neering work. Both kinds of companies will get the 
job done, but IBM prefers to think in terms of the 
man, encouraging him to grow into more responsi- 
bility. You might say that IBM gets more out of 

the man. In the final analysis, it seems a lot more 

efficient from the corporation's and employee's 
viewpoint. Personnel policy at all levels- manage- 
ment, engineering, or technical -is the same. The. 

future is wide open." 

What About You? Permanent opportunities in the 
nationally important Project Sage program are still 

growing. If IBM considers your experience equiv- 

alent to an E.E., M.E. or Physics degree, you'll 
receive 8 months' training, valued at many thou- 
sands of dollars as a Computer Systems Engineer. 
If you have 2 years' technical schooling or the 
equivalent experience, you'll receive 6 months' 
training as a Computer Units Field Engineer, with 
opportunity to assume full engineering responsi- 
bility. Assignment in area of your choice. For more 
information, please write to: Nelson O. Heyer, 
Dept. 12606, IBM, Kingston, New York. You'll 
receive a prompt reply. 

Dick explains computer logic At the Operating Console. 

to a Systems Class. 

At home Dick plays with one 
of his three children. 

MILITARY PRODUCTS SPECIAL ENGINEERING PRODUCTS TIME EQUIPMENT, 

June, 1957 (advertisement) 

MILITARY 
PRODUCTS 
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No. 99 JR 
Service Kit 

7 nut 
drivers 

4 screw- 
drivers 

BUY BY THE SET 

AND SAVE! 
In this XCELITE No. 99 JR roll plastic kit, you get a handy pocketful of the 11 most- needed radio, TV and hi -fl tools at a real saving over buying the individual tools. Think of it -7 nut drivers, 3/16" through 3/8"-Nos. 1 and 2 Phillips plus 3/16" and 9/32" slotted screwdrivers - XCELITE handle to lit them all. At your electronic distributor's! Ask to see this and other XCELITE kits and tools preferred by electronics men everywhere. 

XCELITE INCORPORATED 
D D 

Orchard 
ep 

Pat. rk, N. Y. 
In Canada - 
Charles W. Pointon, 
Ltd., 6 Aicina Ave. 
Toronto, Ont. 

Can you think faster 
than this Machine? 

GENIAC set up to do a problem in check valve research 
Be careful before you answer. GENIAC the first electrical brain con- struction kit is equipped to play tic -tac -toe, cipher and encipher codes. convert from binary to decimal, reason (in syllogisms, as well as add, subtract, multiply and divide. Specific problems in a varie of fields -actuarial, policy claim settlement, physics, etc. can be set up and solved with the components. Connections are solderless and are completely explained with templates In the manual. This covers 33 circuits and shows how new ones n be designed. 
You will find building and using GENIACS a wonderful experience; one kit user wrote us: "this kit has opened up a new world of think- ing to me." You actually see how puting, problem solving, and game play (Tic -tac -toe. nim, etc.) can be analyzed with Boolean Algebra and the algebraic solutions transformed directly into circuit diagrams. You create from over 400 specially designed and manu- factured components a machine that solves problems faster than you can express them. 

-MAIL THIS COUPON 
SCIENCE KITS, Dept. PE -67C, Oliver Garfield Company 126 Lexington Avenue, New York 16, N. Y. 

Please send me: 
1 GENIAC Electric Brain Construction Kit and Manual. 

$19.95 (East of Mississippi) 
$20.95 (Elsewhere In United States) 
$21.95 (Outside the United States) 

Returnable in seven days for full refund if not satisfied. 
I enclose $ in full payment, 

My name and address are attached. 
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Computer (Continued from page 104) 

graduates to understand the principle of 
any computer and adapt it to any feasible 
job. This training on a higher level usually 
leads to scientific or executive employment 
in the upper brackets. The country's top 
firms are bidding high for graduates of this 
caliber. Persons qualified by their study of 
basic theory to set up rather than follow a 
computing routine command high salaries. 

The latest wrinkle in computer training 
is a correspondence course in computer pro- 
gramming offered by Oliver Garfield Co., 
Inc. This makes it possible for anybody, 
anywhere, to learn programming principles 
in his spare time. As in other correspond- 
ence courses, the value of such training 
depends largely on the individual student 
since examinations cannot be supervised. 

The job opportunities created by elec- 
tronic data processing machines are well 
summarized in the words of a Remington 
Rand training executive : "You don't have 
to be a genius to run a computer. If you 
are, smart enough to learn to solve quad- 
ratic equations, you are potentially one of 
170,000 people needed right now to set the 
age of automation rolling into the future ... your future." 41- 

Hi -Fi Mixer -Equalizer 
(Continued from page 58) 

tends to override the mike (as may be the 
case with a dynamic type), insert a 150,- 
000 -ohm resistor at point p to balance the 
two inputs. 

Many amplifiers do not have equalization 
in their "tape -in /tape -out" sections. You 
can use the equalizer when transcribing 
discs to tape to insure flat response. Be 
sure that the signal does not go through 
equalization twice, however. 

The RC values in this equalizer network 
were selected to match most G. E. car- 
tridges. However, the G. E. people have 
recently placed on the market a cartridge 
for which they recommend a 220,000 -ohm 
load resistor. Previously they recommend- 
ed lower values. Using a 220,000 -ohm unit 
would necessitate replacing R5 with a 200,- 
000 -ohm potentiometer, with R3 becoming 
20,000 ohms. 

From this example, you can see how the 
circuit could be modified to accommodate 
any type of magnetic pickup. Simply pick 
a resistor -potentiometer combination that 
equals the manufacturer's recommended 
load resistance for maximum high- frequen- 
cy response. The impedance of the pickup 
is taken into consideration in computing 
this resistance. --Mi- 

Always say you saw it in- POPULAR ELECTRONICS 
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ELECTRONICS -RADIO 
Learn ALL 8 PHASES in ONE MODERN HOME -STUDY COURSE 

At Nome - In Spare Timr__ .£'s's"° 

YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 

Parts to build a powerful Superlet Receiver 

stardard broadcast and short wive 

Parts to conduct many experiments and bui d 

Continuity Checker. RF Ocillator. TV Circuits, 
Aud o Oscillator, TRF Receiver. Signal Generator IfL. 
A Valuable Professional Multite ;ter -. -2 r 1.) 

1. TELEVISION, INCLUDING COLOR TV 
2 RADIO, FM AND AM 
3. INDUSTRIAL ELECTRONICS 
4. SOUND RECORDING AND HI FIDELITY 

SES 

5. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 
7. RADAR AND MICRO WAVES 
8. COMMUNICATIONS 

YOU ARE NEEDED IN THE TELEVISION -ELECTRONICS -RADIO INDUSTRY! 

You can build a secure future for yourself if you get into Elec- 

tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop -Method trained 
technicians are in constant and growing demand for high -pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 

Let National Schools, a Resident 
Technical School for over 50 years 
train you for today's unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER - 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits - even prepare for 
FCC License without taking a special 

FUTURE 
ItO 
LON 

course. You can handle sales, sers i, 
ing, manufacturing, Or make good 
money in your own business. SEND 
FOR FACTS TODAY! 
EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 

YOU GET EVERYTHING YOU NEED - 
Clear, profusely illustrated lessons, 
shop- tested manuals, modern circuit 
diagrams, practical job projects - all 
the valuable equipment shown above 

- many other materials and services - consultation 1-is liege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for oul,ranJing .uccess 
in Electronic. 

MEMBER 

Fully illestrattd 

FREE! TV RadioElectronics PL 

lesson -yours at ne cost, 
CLIP COUPON NOW ... MA - 

It you wish 10 take your training 
in . 

our 
world's 

V School 
startANOW 

in 

the world's Labs and 

our big, modern Slops, 
you work with 

Radio TV Studios. Here 
memoir clef 

latest Electronic -finest m com- 

plete 

installed-finest, school. 

t. trig es 
o¡tnstructors. 

any 

Ete 
attention. 

Employment 

Service. 
elpr in finding home near 

Service. lime lob while you 

school -and pad on for lull 
Check bet 

in coup 
learn. C ^ 

E I 

intormalion. 
P dll 

i7Ta iR 1j11 1 1 I lI 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1900 

LOS ANGELES 37. CALIFORNIA 

I GET FAST SERVICE -MAIL NOW TO I 
NATIONAL ECROOLS, OPT. R2G -67 I 

I 4000 S. FIGUEROA Se. ' 
cos ANGELES 37, CALIF. 

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

I NAME AGE 

ADDRESS I 
CITY TOYS STATE 

O Owl M Minolta MT , t,YNt WNI Yr.,q I Ut A,9i,. 
5etILAnl G 0 el 9 5, L. 
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APPROVED FOR G.I. TRAINING 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 
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Transistor Topics 
(Continued from page 82) 

The completed instrument is a compact, 
self- contained audio signal generator, valu- 
able for servicing p.a. systems, intercoms, 
phonograph amplifiers, or the audio sec- 
tions of radio and TV receivers. 

Transistor Multivibrators. A multi - 
vibrator is essentially a two -stage resist- 
ance- capacity -coupled amplifier in which 
the output of the second stage is coupled 
back to the input of the first stage. Either 
vacuum tubes or transistors may be used 
in the individual stages. 

If common -emitter stages are used, there 
is a 180° electrical phase shift in each 
stage. As total shift for two stages is 360 °, 
the "output" signal is essentially in phase 
with the "input." As a result, such an ar- 
rangement becomes a vigorous oscillator. 

Since there are no LC resonant circuits 
in such an oscillator, the operating fre- 
quency is generally dependent on the cir- 
cuit's RC time constants. In addition, the 
output signal is a complex pulse or rec- 
tangular wave instead of the sine wave 
obtained from LC oscillator circuits. 

Multivibrators are used extensively in 
radar, television circuitry, computers, and 
many types of test equipment. Advanced 
experimenters and students who have ac- 

cess to cathode -ray oscilloscopes find mul- 
tivibrators interesting because of the vari- 
ous signal waveshapes that can be obtained 
from such circuits. 

Two basic transistor multivibrator cir- 
cuits are shown in Fig. 3 (p. 111). Values 
given are typical for low -cost transistors 
such as Raytheon's CK722, G. E.'s 2N107 
and 2N170, and Sylvania's 2N229. The pow- 
er supply batteries may supply from 3 to 
9 volts. 

A collector -coupled multivibrator is 
shown in Fig. 3(A). The two transistors 
are of the same type ... p -n -p units are 
shown but n -p -n types will work as well if 
the battery polarities are reversed. RI and 
R4 are the collector load resistances, R2 
and R3 the base bias resistors, Cl and C2 
the interstage coupling capacitors. 

A complementary multivibrator, using 
direct -coupled n -p -n and p -n -p transistors, 
is shown in Fig. 3(B). The direct -coupling 
arrangement used between the first and 
second stages is made possible by the op- 
posite d.c. characteristics of n -p -n and 
p -n -p transistors. The two transistors may 
be interchanged if the battery (B1) polar- 
ity is reversed. RI is the base bias resistor 
for the first stage, R2 the collector load re- 
sistor for the second stage, Cl the inter - 
stage coupling capacitor. The bass -emitter 
circuit of the second stage serves as the 

NEW 
THIS 
YEAR! 
Special 16 -page section on 

HOW TO SELL 
YOUR PICTURES 
FOR CASH! 
You'll profit from this money- 
making guide to the photo market 
-newspapers, calendar and greet- 
ing card firms, trade journals and 
magazines interested in buying 
your photographs. 
Just one of the big, extra features 
in the 1957 PHOTOGRAPHY DI- 
RECTORY. Buy your copy today 
-only $1.00. On sale 
now at all newsstands. 
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1957 PHOTOGRAPHY 
DIRECTORY 

& BUYING GUIDE 
Most Oompiele 7iaadb,v,à M P1.tr,1¿rnphlr. Pn,duct. 

Details on exciting 
new prodnote front 
All over the world 

SPECIAL SECTION: 

WHERE TO SELL 

YOUR PICTURES 

A MONEY -MAKING 

GUIDE TO 

PHOTO MARRE 'PS 

4omp11.d by <he ad4.r. at P°YUL ttttxra°nerxv YríceI,tHt .,....n....w. 

OVER 5,000 LISTINGS 1.000 IvLUS°rxnTED 
ILLUSTRATED LISTINGS . " " " °H hrmPm." 

rnts*.* Merk 
LATEST MODELS ar+eaasht 

ra 
u>e,«.árv Meter* -, 

R°iWeir.X.per.. Ete.vr'µvetsnen. 
LATEST PRICES <e.a.n.ne,m.-.w,..e. .. . 

PLUS: DIRECTORY OF PHOTO SCHOOLS 
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"collector load" for the first stage, while 
the emitter -collector of the first stage 
serves as the base resistor of the second. 

In either circuit, the resistors may be 
rated at % watt, while the capacitors may 
be either disc ceramic or tubular paper 
units. When choosing transistors for these 
circuits, remember that the CK722 and 
2N107 are p -n -p types while the 2N170 and 
2N229 are n -p -n types. Again, in either 
circuit, changing the RC time constant by 
varying either resistor or capacitor values 
will change both the operating frequency 
and the signal waveshape. 

Overseas Source of Supplies. Your 
columnist receives a fair amount of mail 
from POP'tronics readers in other coun- 
tries ... Canada, Mexico, Spain, Portugal, 
France, and so on. Almost every letter 
asks the same question ... "where can I 
buy transistor parts and components ?" 

We've done a little checking, and we've 
found a source of supplies for our overseas 
friends. Lafayette Radio (165 -08 Liberty 
Ave., Jamaica 33, N. Y.) has a fully staffed 
Export Department and welcomes orders 
from other nations. They will gladly send 
a free copy of their latest catalog to any- 
one requesting it. 

Product News. From Century Elec- 
tronics Co., Inc., 111 Roosevelt Ave., Min- 
eola, N. Y., comes news of a low- priced 

(B) 

Fig. 3. Basic transistor multivibrator circuits. 

June, 1957 

IN ONLY 

2 YEARS 
he'll hove an 

/ASSOCIATE o SCIENCE 
DEGREE in... 

14/1111/ 

The increasingly acute shortage of 

engineering talent assures unlimited 

opportunities in electronic and aviation 

fields. A 2 -year intensive course at 

Embry -Riddle -an approved technical 

institute -leads to a Degree and 

specialization in rewarding careers 

such as servo and instrumentation 

engineer, electro- mechanical engineer, 

electronic design engineer, and 

materials and process engineer. 

Embry -Riddle's constant supervision, 

concentration on essentials, and 

minimum required instruction of 

25 hours per week assures you the 

education your future requires. 

You'll enjoy Miami's perfect 

year -round climate for study 
and training. 

Take your big step now. Think 
BIG -think Aviation! Mail cou- 

pon for pictorial brochure and 

complete outline of curricula. 
nDEO ,p 

TRAINING 
,.,, - - AUTHORIZED 

t Embry YRiddle UNDER 
G.I. BILLS 

AE RON4 UtC4 , N S i T U T E 

re MAIL THIS COUPON TODAY 

DEAN OF ADMISSIONS, Dept. 47 

Embry -Riddle Aeronautical Institute 
Mi Miami 30, Florida 

1 

IAddress 

I City 

Without obligation, please send FREE and post- 
paid full particulars. 

ELECTRONICS ENGINEERING DESIGN 

AERONAUTICAL ENGINEERING DESIGN 

A.& P. TECHNICIAN r FLIGHT 

Name 

I am a (check one) Veteran 

111 1111 111 . . 111 Il1 III IIII 

Age 

Stute 

Non -Veteran 

ER-126 
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TRANSISTORS 
-in the new protective "skin pack" 

Now at your 
parts supplier 754 each 

Type 2N229 -audio frequency Transistor for 
hams, hobbyists and experimenters. Write for free application data or see your Distributor. 

37- SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y. 

the cartridge that scores 

Recoton -COWri 
N;¡) MODEL "555 SDM 

V-MU -METAL SHIELDED 
MAGNETIC 

TURNOVER CARTRIDGE 
Acclaimed best by a national independent 
research organization 

Performance uniformly excellent 
Sturdier construction 

Will fit almost any American - 
made arm 

Smooth and free of strain 
RECOTON CORPORATION 

52 -35 Barnett Awe, 
long Island City 4, N, Y. 

I _,ro., :.: 0, , P.,,,is, t, , 10J ̂ 10 

llz 

Century Electronics' new transistor checker. 

transistor checker. Model TC -1 sells for 
$6.95 and is used in conjunction with a 
standard multitester.... General Electric 
indicates that the only truly portable tele- 
vision receiver will have to be transistor- 
ized -and expects to see such sets manu- 
factured within two or three years. 

Radio Corporation of America has an- 
nounced the availability of two new power 
transistors, Types 2N301 and 2N301A. Both 
are p -n -p types and very similar, except for 
their maximum voltage ratings. A pair of 
these in Class B push -pull can deliver 12 
watts, with a power gain of 30 db. For 
technical data, write to RCA, Semicon- 
ductor Division, Somerville, N. J.... The 
R. E. Dietz Company, Syracuse, N. Y., has 
announced the manufacture of a transis- 
torized hazard flasher lamp. Developed in 
cooperation with G. E., the units flash 
at a rate of 60 to 70 times per minute. 
Battery life is over 1200 hours. 

Well, fellows, that's the show for now ... see you next month. 
Lou A 

The Transmitting Tower 
(Continued from page 77) 

er across the bulb in Fig. 1(B) once the 
transmitter is tuned. 

Results. Tuning the AC -1 to my all - 
band doublet, between 3:00 and 4:30 p.m., 
I made five contacts in four states. Two 
were on 80 meters, and three were on 40 
meters. One report was RST579X, three 
were RST589X, and one was RST599X. I 
was surprised at the ease with which I 
made contacts and at the excellent re- 
ports I received. 

Incidentally, while the manufacturer sug- 
gests using 7 -mc. crystals for 7 -mc. op- 
eration, I found that 3.5 -mc. crystals, dou- 
bling frequency in the transmitter, worked 
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well, too. The 599X report was received 
while using a 3.5 -mc. crystal on 7 mc.* 

A few watts of power may also be ob- 
tained from the AC -1 on the 14 -mc. and 
21 -mc. amateur bands -not enough power 
to set either band afire but sufficient for 
making an occasional ccntact when condi- 
tions are favorable. Obtain a 5- prong, 11/4" - 

diameter coil form (Amphenol 24 -5 -P or 
equivalent), and wind 51/2 turns of #18 or 
#20 enameled wire, spaced to occupy three - 
quarters of an inch on it, and plug it into 
the transmitter. Use 7 -mc. crystals. Four- 
teen mc. is tuned with the plate capacitor 
set at slightly less than half capacitance, 
and 21 mc. is tuned with the capacitor 
about three -quarters of the way open. The 
exact settings are naturally affected by the 
adjustment of the output loading capacitor. 

Conclusions. The AMECO AC -1 trans- 
mitter is easy to assemble, and it works 
well. How far any transmitter "gets out" 
is determined largely by the antenna with 
which it is used. This is especially true 
of a low -power transmitter. Used with a 
reasonably good antenna, the AC -1 does 
get out, and it would make a good first 
transmitter for any Novice. 

The AC -1 transmitter kit sells for $16.95, 
with a coil kit for one band, but less tubes 
and crystal. Extra coil kits, consisting of 
a drilled coil form and wire, are 50 cents 
each. The kit may be ordered from the 
manufacturer, the American Electronics 
Co., 1203 Bryant Ave., New York 59, N.Y., 
or from any of the amateur supply houses 
that advertise in POPULAR ELECTRONICS. 

News and Views 
Lloyd, WN7GDD, offers to help stations 

needing a Utah contact. He started out on 
15 meters, where he worked 28 states, Can- 
ada, and Alaska, but he is also on 40 meters 
now. Lloyd uses a Heath ATI feeding a dou- 
blet antenna and a Hallicrafters SX -99 re- 
ceiver.... In 29 days on the air, mostly on 
80 meters, Bob, KN4MJO, has made 81 con- 
tacts in 10 states. He uses a home - built, 
10 -watt transmitter, a 120' "long- wire" an- 
tenna, and a National NC -125 receiver. . . 

Henry, K2VBL, is one of those who cannot 
put up an outside antenna. He lives in a 25' 
long, first -floor apartment in a five -story 
building. For an antenna, he strung 100' of 
wire down one side of the apartment, across 
the back, and up the other side, with plenty 
of loops to get in the full length of wire. His 
WRL Globe Scout 65B transmitter loads the 
antenna well on 40, 20, 15, and 10 meters. 
Henry has not worked much DX with this 
antenna, but his local reports are excellent. 

"Hart of Dixie," KNSIVA, (32), has par- 
layed his Globe Scout transmitter, Hallicraft- 

* A minor advantage of this arrangement was that 
it made it unnecessary to detune the plate capacitor 
slightly for easy starting of the crystal. This largely 
compensated for the slightly lesser power output theo- 
retically obtained when doubling frequency. 
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'="'L Ckeettt 680 
Now for the 6 -80M Bands ! * 

Only 
10% 
Down 

Cash Price, Kit ....$89.95 
Cash Price, Wired $99.95 

* Completely bandswitching, 6 -80 M; may be used by 

the advanced ham as well as the technician on fune 

and the novice on CW. 

* 65 watts on CW; 50 watts on fune. 

* Built -in power supply. 

* High level modulation; full modulation of Final. 

* TVI- shielded cabinet. 

* New -type, shielded, full -range plastic meter (D'Arsonval 

movement) for better readability. 

* matchingCinto low impedance kb amsed 
output on 6M, 

* Adaptable for mobile operation. 

* Complete detailed manual and assembly instructions 
accompany kit form. 

'Also available as shown except for frequency range; 

Globe Scout 66 for 10.160 meters, wired only, $10.00 

down, $8.10 per mo. Cash Price, $99.95 

TUBE LINE -UP 
Final, Oscillator, 6L6 

Modulator, 6118 Speech Amplifier 
and Driver, 5114 Rectifier. 

Send for Detailed Brochure Today! 

GET THE STORY 

on these by -gain products: 

Globe Spanners 5 -Band Wonder Doublet 

Triple Globe Spanners RotoBrake 

Globe Topper Vertical Antennas 

r WORLD RADIO LABORATORIES 
3415 W. Broadway Council Bluffs, Iowa 

Please rush me complete information on the 

new Globe Scout 680, and details about the 

Globe Spanner Beams. 

Name 

Address 

LCity & State 1 
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WE DON'T NEED ENGINEERS 
but they write fo us daily to order our 

GENIAC Electric Brain Construction Kits 
So do TEACHERS, SCIENTIFIC AMATEURS, INDUSTRIAL FIRMS and school.. (See list below.) 

THOUSANDS OF SATISFIED CUSTOMERS have 
bought GENIACS on a 7 DAY REFUND guarantee 

We are proud to offer our 1957 Model, with up to the minute Im- 
provements for the thousands of new customers who can use them. 

WHAT IS A GENIAC? 
Here is a picture of the 1957 Model GENIAC in the display rack (13.00 separately) which comes with every kit. 
GENIAC standa for Genius Semi -Automatic Computer. A kit of specially designed switch decks and racks which permit the user to construct more than thirty different machines (following directions and wiring diagrams) and as many more as he is able to design him- self. These machines demonstrate the applications of electric circuitry. 

APPLICATIONS OF GENIAC 
SIMPLE COMPUTER CIRCUITS of binary, decimal adding, subtracting, dividing, multiplying machines, PROBLEMS In symbolic logic. rea- soning, comparing. PSYCHOLOGICAL TESTING and EXPERIMENT 
GAME PLAYING CIRCUITS for tit -tat -toe and nim. ACTUARIAL ANALYSIS. 

SOME OF OUR CUSTOMERS 
AllisChalmers Remington -Rand International Business Machines Manuel Missionary College Barnard College Westinghouse Elec- tric Philips Laboratories General Insurance Co, of America Lafayette Radio Rohr Aircraft Co. Albert Einstein Medical Col - Nebraska Los Angeles Public School Jefferson Union High School lege Navai Research Laboratories Board of Education, Tecumseh, Nebraska Los Angeles Public Schools Jefferson Union Nigh School 
LOklahoma 

A A M Courtland Jr. Nigh School Bell Telephone aboratories. 

WHAT COMES WITH THE KIT? 
BOOKS -l. SIMPLE ELECTRIC BRAINS. AND HOW TO MAKE THEM 
. . . 64 page experiment manual. -NEWT 2. MINDS AND MACHINES 

200 page text on computers, automation and cybernetlrs. -NEWI 3. WIRING DIAGRAMS for basic GENIAC circuits. -NEW! 4. Begin- ners Manual for the person who has little or no familiarity with electric circuits. NEW! S. GENIAC study guide . . the equivalent of a full course in computer fundamentals, lists additional readings. PARTS -PANELS, DISCS, RACK (for easy assembly and display). Hardware, wire, tools, battery, holder. etc. for more than thirty machines. 
SEND for your GENIAC now. At only 119.95, a bargain, comes com- 
plete with over 400 parts and components. 7 books and manuals. 
We guarantee that if you do not want to keep GENIAC after one 
week you 

f 
full 

c west of Miss. $2 outside AddU.S. Mail Name & Address with 
check or Money Order to 

OLIVER GARFIELD CO., DEPT. PE -67E 
326 LEXINGTON AVE. NEW YORK 16. N. Y. 
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RESEARCH 

EDUCATION 

SERVICE 

AMERICA\ 

CA\CER 

SOCIFY 

ers S -53 with Q- Multiplier, and 40 -meter 
doublet antenna into approximately 120 con- 
tacts in six weeks on the air. All contacts 
have been on 40 meters and have covered 26 
states and Canada. Of 100 cards sent out, he 
has received 60 in return, so far.... Short- 
wave listener Fred Saide complains that the 
percentage of replies he gets from SWL cards 
sent to amateurs is disappointing, even when 
he includes return postage. He is not alone. 
About all that can be done is to make reports 
as accurate and interesting as possible to the 
recipient. Mail them promptly, and use a lit- 
tle discrimination as to whom you send them. 
For example, you are much more likely to get 
an answer to an SWL card sent to a ham 
2000 miles away using a DX -35 on 20 -meter 
phone than you are to get one from a ham 
500 miles away running a kilowatt. . . Don- 
nie, KNSIRB, (XYL), and her son, Ed, KSERJ, 
have been keeping their station busy in the 
seven weeks she has had her license. She has 
made 109 "solid" contacts in 32 states and 
Canada, so the Heath DX -35, SX -99, and 
new, 2- element, 15 -meter beam must all be 
working well. Donnie and her OM (husband) 
have passed their Conditional tests. 

Peter, K N 1 A DJ, offers to tell anyone using 
a transmitter with an 807 how to change the 
tube to a 6146. Since making the change in 
his E. F. Johnson Adventurer, he runs 75 
watts input. His receiver is a National NC -88, 
plus a Heath QF -1 Q- Multiplier, and his DX 
record is 28 states and two countries... . 

Stan, KNOIGH, operates his Globe Chief 90 
on 40 and 15 meters, and he also has an 
ARC -5 surplus transmitter on 40 meters. He 
receives with an Electro -Voice RME -84, to 
which he has added a Q- Multiplier and an 
S- meter. Twenty -six contacts in 16 states in 
20 days on the air is his record.... In Cali- 
fornia, Dick, KN6TBX, feeds a 100' bent an- 
tenna from an E. F. Johnson Adventurer 
transmitter on 80 meters and a couple of con- 
verted ARC -5's on 40 meters. All transmitters 
run about 50 watts. He receives with a Halli- 
crafters S -38D. High school keeps Dick busy, 
but he has made 150 contacts, his best DX 
being a KN9 on 80 meters. 

Jose, DL4CD, denies that he is "nuts" for 
putting aside his 1 /2 -kw. BC -610 transmitter 
to use his DX -35. One reason is broadcast 
interference (SCI) . There are over 20 broad- 
cast receivers in his barracks, and the 610 
really does a "job" on them. The DX -35 does 
not bother them. Using the DX -35 into a 
3- element Gotham beam on 15 meters, he has 
worked all U.S. call areas -30 states con- 
firmed -and 30 countries in five continents. 
DL4CD is now on 15 -meter c.w. looking for 
KN's and WN's. Also, DL4MM, who operates 
from the same location, has worked Japan, 
Guam, and Hawaii with the DX -35 on 15 
meters with a 10 -meter "ground plane" an- 
tenna. Here are two bits of useful information 
from DL4CD: (1) it costs only two cents to 
send a QSL card to any A.P.O. or F.P.O. ad- 
dress, four cents airmail; and (2) many DL4 
addresses in the Call Book are incorrect. As 
soon as one holder of a DL4 call is "rotated," 
his call letters are reassigned; so be sure that 
you are actually sending your card to the 
right address. Ask the operator "Address o.k. 
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in Call Book ?" . . George, WH6CAC, op- 
erates in the 40 -meter Novice band and is 

particularly interested in working other med- 
ical men, as well as working all states. This 
is a darned good trick for a Novice in Ha- 
waii! . From Israel, Quintino Z. Sapir, 329 

Shikun Amidar, Beer- Yacob- Israel, who is 

an amateur but who did not include his call 
letters, is looking for correspondents in the 
USA to exchange technical information and 
to make friends. 

Bob, KN6YBB, has been on the air for not 
quite a month running a "full pint" to a 
Globe Chief 90 on 40 meters. His receiver is 
a Hallicraffters S -20R with a Q- Multiplier. 
He has worked 13 states with nine confirmed. 

It took Bud, KN9GRY, six weeks of trying 
after getting on the air to make his first con- 
tact. Now that he has found the combina- 

New Receiver 
Electro- Voice, Inc., Buchanan, Mich., has 

just released a new amateur receiver, 
Model 4359. It features high sensitivity and 
selectivity, and excellent stability combined 
with ease of operation. A dual conversion 
receiver, it covers the amateur bands ex- 
clusively to permit maximum efficiency. 
Model 4359 sells for $229.00. More data is 

available from the manufacturer. 

tion, he will do fine. He thanks the contrib- 
utors to the Transmitting Tower for their 
encouragement. Their results with simple 

equipment convinced him that he could do 

it, too. . . In five months of operation, Cliff, 
WN1 NYK, has worked 335 stations in 45 states 
and nine foreign countries. He used a DX -35 

feeding a "long wire" on 80 meters and a 

folded dipole on 40 meters and 15 meters. 
Fifteen is his favorite band. He needs Arkan -. 

sas, New Mexico, and Utah. 
P O Box Offer of Help: PFC Lee Drake, 

131, Cincinnati, Ohio, (phone: JA 1 -9916) 

offers help to any prospective amateur be- 
tween 17 and 25 years of age. Lee operates 
MARS station AA8WBW and amateur 
KBWBW. 

Contributors to News and Views: Lloyd 

Arnesen, WN7GDD, 1584 Harvard Ave., Salt 
Lake City 5, Utah; Bob Lipp, KN4MJO, 222 

Lawrence Dr., Falls Church, Va.; Henry Klap- 

hol:, K21/BL, 20 Sicles S ., New York 40, N. Y.; 

Sheldon Halle!, KNSIYA, 814 Porter Ave., Bi- 
loxi, Miss.; Fred Saide, 2435 Haring St., 
Brooklyn 35, N. Y.; (Mrs.) Donnie Redwine, 

KN5IRB, Box 95, Tahoka, Texas; Peter Guber, 

KN1ADJ, 407 Ward St., Newton Center 59, 

Mass.; Stan Pedersen. KNOIGH, R. #2, Fes - 
tus, Mo.; Richard Allbright, KN6TBX, 10515 

Hunt Ave., South Gate, Calif.; Jose I. Alva- 
rado, DL4CD, Hq. Btry., 34th AAA Brigade, 
A.P.O. 28, New York City; Capt. George B. 

Purvis, WH6CAC, Hq. Det., 25th Med. Bn., 
A.P.O. 25, c/o Postmaster, San Francisco, 
Calif.; Bob Simmons, KN6YBB, 101604 Tinker 
Ave., Tujunga, Calif.; Bud DuChaine, KN9GRY, 
Star Rt. #3, Tomahawk, Wis.; Cliff Hall, 
WN1NYK, (14) 25 Park Ave., Webster, Mass. 

Until next month, keep your letters and 
pictures coming. 73, 

Herb, W9EGQ 

June, 1957 

RADIO PUBLICATIONS 
PRESENTS 

THE ALL NEW 

NOVICE AND TECHNICIAN 
HANDBOOK 

by William I. Orr, W6SAI 
and Donald Stoner, W6TNS 

HERE IT I:i! A RADIO HANDBOOK WRITTEN 

FOR THE NOVICE AMATEUR! 
The first radio text entirely devoted to the 

newcomer to the amateur ranks! Written in 

clear, non -technical language, the NOVICE AND 

TECHNICIAN HANDBOOK covers the complete 

amateur radio field for the beginner. Tips on 

learning the code. How to obtain your amateur 

license. Simple transmitters for the Novice and 

Technician amateur! Inexpensive receivers and 

converters for the Novice and Technician bands! 

Sure -fire antenna designs, complete with all 

dimensions and assembly instructions! Easy to 

read, step-by-step assembly instructions for in. 

teresting, inexpensive beginner's equipment. 

Chapters devoted to propagation, transmission, 

and reception written in language YOU CAN 

UNDERSTAND! The NOVICE AND TECHNICIAN 

HANDBOOK is a perfect text for the beginning 

amateur, or radio enthusiast about to obtain 

his ham ticket! 

1 
RADIO PUBLICATIONS, INC., WILTON, CONN. 

Please rush copies of NOVICE AND TECH- 

/ NICIAN HANDBOOK at S2.85 per copy. 

IEnclosed is 15c per book to cover packing and 

shipping cost. 

IName 

Street 

ICity State 

Enclosed; Check [j Cash Money Order 

ils 

Cal 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


TEENAGER 

DESIGNS 

A NEW 

COMPUTER! 

Using his Geniac Electric Brain Construction Kit young John S., 
machinesthat composes music, a circuit that 

designed 
incl included 

built 
ith every kit. 

An exception? Not at all - Ronald W. of Denver, Colorado used his Geniac to design machines 
solar geometric area formulas, position of the planets in the olin system, control system in an atomic reactor, comparative weights on Mars and Earth and seems to find new uses each week in addition to those in the experimental manual. Peter H. of River Edge, N. J., created an averaging machine. Thousands of other people have used Geniac, the Electrical Brain Construction Kit, to explore the fascinating new world of com- puting machinery, Schools, colleges, industrial training programs. engineering scientists and executives who have to keep abreast of new developments find in Geniac the answer to their search for information and material to advance their knowledge of computers. Every Geniac Kit contains 7 books and manuals including a Be- ginner's 
k knowledge 

Manual 
f electrical 

Study Guide 
may 

to help 
Freomgthese hyou n go step by step into more advanced circuit designa and finally through the theory needed to design your own machines. Centers are fun too. Exciting puzzle -solving circuits -the Ura m Shipment and the Space- Pilots, code- making machines, game- playing machines for Tic- Tac-Toe, Nim, intelligence -testing devices will give you and your children hours of amusement. Over forty machines can he built from your Geniac Kit with more than 400 pieces and parts, seven books and manuals. GENIAC KIT with special discs, 7 manuals and texts, parts tray. tool kit and display rack..... ..$19.95 (Add 80e west of Mississippi, $2.00 outside U.S.) Seven day return 

Send check, cash or money order to 
OLIVER GARFIELD COMPANY DEPT. PE -67D 126 Lexington Avenue, New York 16, N. Y. 

Shrinks Hemorrhoids 
New Way Without Surgery 

Science Finds Healing Substance That 
Relieves Pain- Shrinks Hemorrhoids 

For the first time science has found a new healing 
substance with the astonishing ability to shrink hem- 
orrhoids and to relieve pain -without surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all- results were so thorough 
that sufferers made astonishing statements like 
"Piles have ceased to be a problem !" 

The secret is a new healing substance (Bio -Dynes ) 
-discovery of a world- famous research institute. 

This substance is now available in suppository or 
ointment form under the name Preparation H.8 Ask 
for it at all drug counters -money back guarantee. 

*Reg. U.S. Pat. Off. 

0 
Hi-Pi Amplifier v 

Hi -Fi AM -FM Kit $28.50 Tuner Kit 528.95 And they have the finest features and specs. Fully illustrated step- by-step 28 -page manual makes assembly a snap! WRITE FOR FREE CATALOG! - 1O% for new Federal Tax. QUALITY ELECTRONICS 
Dept. 6 New York 13, N. Y. 319 Church Street 
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Superregen Pocket Receiver 
(Continued from page 61) 

head machine screw from the trimmer and 
place it on top of the copper rod. Then 
solder the two together. Now screw the 
whole unit back in the trimmer and drill a 
hole in the plastic box to clear the rod. 

The antenna is a coiled -up, three -foot 
length of insulated wire. Cut down the 
cardboard coil form of the Feri -Loopstick 
and clip off a piece of the screw to make it 
fit into the box. When the coil tuning slug 
is flush with the end of the main winding 
of the coil form, almost the entire broad- 
cast band can be covered. Pushing the slug 
back and forth before cementing it in place 
will best determine the coverage. 

The most serious mechanical problem is 
presented by the extremely small size of 
switch S1. In this receiver, the switch is 
improvised from a cheap screw -type ear- 
ring. Unsolder the base of the earring with 
the screw in it from the metal earring. 
Then cement a piece of cardboard to the 
backplate facing the screw. A thin metal 
ribbon cemented to the cardboard serves as 
the other switch contact. Electrical con- 
nection between the two switch contacts is 
established by turning the screw until con- 
tact is made between the screw and the 
ribbon. 

Trying It Out. Put the earplug in your 
ear and turn on the receiver by turning the 
earring screw until a crackle is heard. Set 
tile regeneration control (RI), and tune the 
trimmer capacitor until a strong whistle is 
heard. The station is tuned in best when 
the pitch of the whistle is lowest. Now de- 
crease the regeneration (increase RI) until 
the whistle disappears and the station's 
program is clearly heard. 

To minimize the effect of body capac- 
itance on detuning the receiver, the set 
should be held at the bottom near the bat- 
teries. Tuning the receiver rapidly requires 
a little practice; but once the experience is 
acquired, this pocket receiver will give 
you many hours of enjoyment. 30 

Electrostatic Speaker System 
(Continued from page 51) 

move about your listening room, noting the 
pattern of sound distribution. It may help 
to disconnect your woofer and mid -range 
speakers at this point so that you can more 
easily discern the distribution of highs 
alone in the room. If you find that the dis- 
tribution is deficient in certain areas, sim- 
ply change the "mounting angle" of your 
tweeters (either one or both) to favor the 
deficient sectors of the room. 30 
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Tuning the Short -Wave Bands 
(Continued from- page 80) 

like to encourage card -swappers to consid- 
er having their next batch of cards made 
in this form. It would help eliminate 
the confusion that is developing between 
the SWL's and certain licensed radio ama- 
teur operators who have been assigned the 
calls "W2SWL," "K6SWL," etc. 

Club Notes. Joel Whitaker, III, Indian- 
apolis, Ind., a regular POP'tronics report- 
er, has obtained an editorial position with 
the Universal Radio DX Club. We've read 
his column and he's doing a fine job. Con- 
gratulations, Joel! 

The Newark News Radio Club will hold 
its annual dinner on Saturday, June 1, at 
7:30 p.m., EST, at Doppelt's Aofbrauhaus, 
Ocean Blvd. (Scenic Drive), Atlantic High- 
lands, N. J. All NNRC members and 
friends, as well as anyone interested in 
SWL'ing and DX'ing, are cordially invited 
to attend. Tickets are $5.00 each and may 
be obtained from Chairman A. J. Koempel, 
75 Neptune Ave., Neptune City, via Avon 
P.O., N. J. 

Current Station Reports 
The following is a résumé of the latest re- 

ports received. All times are 24 -hour E.S.T. 
Argentina -LRA, Radio Del Estado, Buenos 

COLOR TV 
TRANSISTORIZED 

KIT 
PORTABLE PROJECTION 

$25 Down - Pay as You Build 

This portable, transistorized, Color 
Projection, Television Receiver, has 
been developed using the most mod- 
ern techniques of transistor and vac- 
uum tube circuitry. A 3x4 foot full 
color picture may be projected upon 
the wall with the Carrier Color Re- 
ceiver. Yet, this receiver is simple 
to construct as supplied in kit form, 
and easy to buy on our tailored pay - 
as-you -build plan. 

Kit ... $385 
F.O.B. Washington, D. C. 

Pay as you build. $25 down, 
$40 with each monthly shipment. 

C. CARRIER CO. 
734 15th St., N.W. Washington 5, D. C. 

Madison Electronics 
Invites You To Write For 

More Detoi'ed Information 

On .../te new ew oLinc 0/ Q1Jíy 

High FideIi Kits 
.'a 

C 
pSe 

Pv 

FEATURING A NEW PREAMP THAT DEFIES 

LISTENING AND LABORATORY COMPARISON 

PREAMPS * POVJ[RAMPS * SPEA 

MADISON ELECTRONICS, INC. 
22 Rosedale Ave., Madison, N. J. 

iiz 
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NOWa 60 WATT 
high fidelity 

Amplifier -Preamplifier Kit 
complete-on one chassis 

Model 191( .... for only $7995 
Now for the first time, an integrated high -power 
amplifier package in kit form for the audio perfec- 
tionist - complete with versatile preamplifier in 
one compact, high-styled unit - at a budget price! 
Nothing like it available - regardless of price. Un- 
distorted power output is guaranteed to be 60 
watts at any frequency from 20 to 20.000 cps. 
Intermodulation distortion is below 1% at 60 watts 
and below 0.25% at all ordinary listening levels. 
The preamplifier provides compensation for all 
recording characteristics. Assembly is simple and 
foolproof -no flimsy, hard-to-solder printed wiring 
boards! Dimensions: 141/4" wide x 103/4" deep x 
51/4" high. 

Model 19K Kit..Net Price $79.95 
Cabinet 7.50 
At your local hi -fi dealer, or write: 

A Division of 
TECH -MASTER CORPORATION 
75 Front St.. Brooklyn 1. N. Y. 

tm 
K ITS 

YOUR OWN POCKET SI2E RADIO STATION! 
BRO.t It('ASIS to ANY 110.SII. OR CA)) RADIO Wllll- 
OU I WIRES OR HOOKUPS! Wt. only 5 or Si.. 11190211, 
419'). Built -in telescoping antenna. Powerful Tnasi.tor- 

sitive microphone. Frequency setter break -in switch! 
Runs for week. on self- contained flashlight heparin,. Du- 
rable pleat ie case. With this Radio Talkie you CAN TALK 

TO YOUR FRIENDS UP TO A BLOCK OR MORE 
AWAY! Talk up to 1 mile or more between two automo- 
bile. INSTANT OPERATION! Just pooh button to 
talk! No ucenve nestled Uses inductive field magnetic 
radiation. Useful and reel fun in a million y.! 
GUARANTEED TO WORK, 1 YEAR SERVICE 

GUARANTEE. 
SEND ONLY 52.00. (cash, el , mol and pay post- 
man 09.99 COD Fiestas.. red 111.90 for prepaid 

delivery. COMPLETE READY OPERATE with 
and and hundreds of ways and tricks for broad - 

easts th ru any radio you dashes Price may go up soon .o 
get your NEW POWERFUL RADIO WALKIE IALKIE. 
NOW. Availably only front: 

WESTERN RADIO, Dept. REL -I, KEARNEY. NEBR. 

WANT A BETTER JOB: BECOME AN 
ELECTRONIC ENGINEER 

ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONICS ENGINEERING 

Class enrollment Itutitivl to nlianv for individual Instructions. 
Charterad by state of Coli forma. Nonprofit -nonsectarian, co- cducational- estatcllu 11e1 2. . years. 

APPROVED FOR VETS- ENROLL NOW! 
SEND FOR FREE CATALOG 

PACIFIC STATES UNIVERSITY 
151e S. WESTERN AVE. Dept. M. LOS ANGELES, CALIF. 

MORSE CODE 
SENDING RECEIVING SPEED 

Complete Instructions. 
Made Easy with 45 or 78 RPM Record. 

7 INCH AS RPM ... SENO 51.25 12 INCH 75 RPM ... SEND $2.25 
Prices Include Postage and Handling 

UNCLE SAM RECORDings Dept. DB 
59 East Van Buren Street Chicago 5. IllinoIs 

Sold by leading hobby shops, radio- electron is dealers, hi-fi record shops, chain and department stores everywhere. Dealer and jobber inquiries invited. 
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Aires Calling." Spanish music, played by a 
girl disc jockey, and English newscasts make 
up this program. (11, FC, RM) 

Australia-VLX9, 9610 kc., a domestic serv- 
ice outlet in Perth, is heard well Saturdays 
at 0525 -0600 with weather, news, and sports 
news. The address is Box 190D, G.P.O., Perth, 
Western Australia. VLI6, another domestic 
station, Sydney, is noted on 6090 kc. Satur- 
days at 0600 -0615 with a newscast. This outlet 
is 2000 watts. Reports go to Box 487, G.P.O., 
Sydney, N.S.W., Australia. (104) 

VLX4, 4897 kc., Perth, is noted on the west 
coast at 1700 -2200 and 0515 -1030 with good 
signals. It is also noted in the mid -west at 
0700 -0900 with weak signals. World and local 
news is heard at 0800 -0815. Your Editor has 
also caught this one at times from 1700 to 1730 

Unidentified 
A station announcing as The Voice of 

Novaya Zemlya has been tuned on 6200A 
kc. at 0021 -0030 with chanting, weather 
reports, and Eng. news. Any help in identi- 
fying it will be appreciated. (MA) 

4 

with an early morning "Wake -Up" -type pro- 
gram of music, news, weather, and various 
anmts. (133, 188) 

Bolivia -A new station, heard by your Edi- 
tor, is CP3, Radio Bolivia, on 6090A kc., at 
1930 -2030 with various musical programs and 
talks. All Spanish, the ID is very easily rec- 
ognized. Don't confuse this with Radio Bel - 
grano, Argentina, which is well heard at 
times. CP3 has only been noted on Sundays 
to date, after Radio Luxembourg's s /off. 

Brazil -ZYC9, Radio Tupi, Rio de Janeiro, 
is again heard on 15,366 kc. after a long ab- 
sence, at 1700 -2230. Radio Jornal do Comer - 
cio, Recife, has changed from 9565 kc. to 9785 
kc. and is heard well at 1600 -2120. (100) 

Ceylon -The Commercial Service of Radio 
Ceylon is heard in the west at 0600 -0630 with 
variety music, and in the south at 0730 -0815 
with BBC news from 0800. These English pro- 
grams are heard on 9520 kc., and the location 
is Colombo. (188, 226) 

Cyprus -ZJM4, Limassol, is noted on 6120 
kc. at 1555, dual to ZJM6 on 6790 kc., with an 
Arabic program. Both stations s /off at 1600 
after final ID. (ML) 

Ecuador - Radiodifusora Cenit, 4700 kc., 
Portoviejo, has been identified as the station 
on this channel. It is heard at 1900 -2330. 
HC1MI, La Voz de Imbabura, Ibarra, has been 
noted on 4738 kc. at 1900-2230. (100) 

A station in Otavalo, believed to be HC1JH, 
is being heard on 3945 kc. at 2100 with Span- 
ish music and language. This will be diffi- 
cult to dig out from the 75 -meter amateur 
phone stations. (166) 

China -Radio Peking, 17,745 kc., is being 
heard at good level at 2200 -2215 with English 
news and talks, and at 2215 -2230 with Orien- 
tal music. (226) 

Egypt -Cairo is being heard on new fre- 
quencies of 17,778 kc. at 0700 -0900, causing 
QRM to Netherlands on 17,775 kc., and on 
15,380 kc. at 1000 -1715 and 1830 -2000 with an 
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MILLER AM HIGH FIDELITY 

CRYSTAL DIODE TUNER 

NO. 565 AM TUNER 

It's the perfect mate for your FM tuner ... the Miller 565 Tuner Kit for the 

finest in AM reception. Designed and planned by master electronic engi- 

neers with over thirty years of manufacturing experience in quality radio 

components ... the name Miller stands for the highest professional stan- 

dards of quality and uniformity. Previously sold only as a factory assem- 

bled unit the most critical audiophiles have accepted the Miller 565 Tuner 

Kit for top performance when selecting a companion set or solo AM tuner. 

Only recently have materials become available which make possible the 

construction of extremely high "Q' coils. Coils used in this tuner have a 

"0" in the order of 600. Assembly and wiring of this tuner have been so 

simplified that the novice may complete the unit in a matter of a few 

hours. Pictorial instructions as well as circuit diagrams are supplied with 

each kit. 

COMPLETELY WIRED 595 AM TUNER ALSO AVAILABLE. PRICE $19.50 plus Excise Tax 

No Power Requirements Selectivity 
(20 KC) Low Cost No Noise Lifetime 
Trouble Free Operation Sensitivity 
Gain Control Small size 4"x 7"x31/2" 
deep Vernier dial Nothing to cause 
distortion Frequency S4OKC -1700 KC 

The 565 AM Tuner Kit is fully guar- Net Price 
R, Buy 

and TV Parts 
(rom 

your Radio and iV Parts Distributor. 
It is one of the lowest ,'iced quality 
tuner kits on the market. e 

J. W. MILLER COMPANY 5911 So. Main St., Los Angeles 3, Calif. 

TEST CONDENSERS can 

In 
Your 
Set 

And Selenium Rectifiers UNDER WORKING CONDITIONS 
quickly, Accurately Checks: 

Paper, Mica, Ce- Flashbulbs 
ramie Capacitors Selenium Recti 
Eiectrolytics Tiers 
Continuity AC /DC Voltages 

e 
NOT A KIT 

$995 to Ae 
otp,aeirad, 

te. 

t. Complete, ready 

10 -DAY MONEY BACK GUARANTEE! 

r R E E Set o, leads ìíh each CA- 
PACIT EST for Lì muted Time! 

CAPACITEST 
with thousands already 

l s 
u e s n im- 

proved, compact tester. It does giant job to 
avoid call -backs and save you time and money. Tests Selenium 
Rectifiers! Checks condensers at 150 V., the approx. working volt - 
age in radio or TV sets. Meters won't give this type of check 
since applied voltage is 20 V. or less. Accurately, quickly shows 
open, shorted or intermittent capacitors and leaky rleetralytics. 
Compact: 4 "x4 "x2 ", Lightweight, for bench or tool kit. 
Order direct from mfr. Send 
S3 deposit with C.O.D.'s. 
Save PP & COD fees. Send 
$9.95 6 we'll pay postage. 145 W. 40 St., New York 18, N. Y. 

The BARJAY Co. 

LEARN 

RADAR MICROWAVES 
TRANSMITTERS 

CODE TV RADIO 
Phila. Wireless Technical Institute 
1533 Pine St. Philadelphia 2. Penna. 

A Non -Profit Corp. Founded in 1908 

Write for free catalog "P" 

WAR SURPLUS 

E BANKRUPT 
INVENTORY 

STOCK I 

DC MILLIAMMETER 
Brand new genuine Weston 

11.1 MA basic meter, 18.6 MV 
full scale with external precision 
multiplier. In s 

.11ü1 
metal case 

with test lead. 3 "x:3 "x21 2t. 
t Cost Govt. $50. 'AI I: $4.49 Ppd. 

FM TRANSMITTER 
New army 

s 
urplu.sModel 

Moel I3C -604. Freq. 
range 20 -27.9 MC. Input 
12 or 24 -v DC. 111/2"x 
18 ".x101,'2 ". Wt. 56 lbs. 
Less Dynamotor, crys- 
tals. Cost Govt. $504.00. SALE. $17 95 FOB 

DM -37 dynamotor for above $5.95 FOB, 
Sel 80 erv.stals 20 to 27.9 n c. $19.95 FOB. 

SIGNAL GENERATOR 
Army surplus. Model I -196- 

B. Contains 957 scam tube. 

MC. Battery operated. Won ] 
to 

Wonderful exper unit. 
8 "x8 "xl31/2". Wt. 71/2 lbs. 
SALE $2.99 FOB 

99F . . . KITS . . . 99Q 
Your Choice- 

Prepaid U.S.A. 
11 Potentiometers. Good value 99C 
26 Resistors. To 10 -W 99C 
5 Vacuum Tubes. A real buy. , ... 99e 
14 Capacitors. Tubulars. bathtubs 99c 
16 Tube Sockets. 4, 7. octals, tc 99C 
1 Surprise Package. Min. value S6 99e 

POWER SUPPLY 
Navy model CIG21t078. Uses 

dynamotor 4180. Voltage regu- 
lated input, 12 to 1:3-v at 27 
amps. Output 250 -v at 60 MA 
and :300 -v at 225 M.A. Contains 
midget 13 -0, 111 rpm motor. 
Dim. 11 "x71'2 "x8 ". Net wt. 34 lbs. Govt. 
cost over $100.00. 
$41.E $9.95 FOB 

RAL -8 RECEIVER 
Brand new Navy surplus precision monitor 

receiver. Complete with separate power SUP- 
ply. Range 0.3 to 23 MC. Input 115 -v, 60 -c, 
AC. Wt, 300 lbs. Govt- cost $160.00. 
SALE $49.95 FOB 

SPECIAL OF THE MONTH! 
MIDGET ALNICO GENERATOR 

nand operated AC generator 
signal unit_ Voltages p [0 110. \/IN Ideal for slgral hells, fish worm !]i 

ír71' getter, xperueents, m y other Il aid 
cost over $18.0ón 

SALE $3.49 Ppd. 

ELECTRONIC SPECIALS 
Last Minute Items , . . New Surplus 

Dynamotor DM -37 25- v/625 -v. 
or 12 -v 280 -0. SAI.F. $5.95 FOB 
Acorn Tunes, 515: or 954, Govt. 
cost S3.fl'. SALE.. .39 Ppd. 
Chrome 3" Bell, 15 to 23.v AC 
or DC. SALE .99 Ppd. 
ARC'S Transmitter, 3 to 4 MC 
less dynamotor. SALE 7.95 FOB 
Army Geiser Tube. Precision radiation Ie- 

tection tubs^. Full instructions. Make ultra 
sensitive uranium Geiger counter unit. Worth 
'100.00, Cast $8.50. SAI F $1.95 Ppd. 
ORDER FROM AD or 

,t 
te 

for lems new at 
FREE CATALOG tremendous 

We pay frt. except where FOB. 

SURPLUS CENTER 
843 '0" St., LINCOLN, NEBRASKA 
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2 WAY PORTABLE RADIO SET 
SENDS -RECEIVES UP TO 10 MILES AS SHOWN with built -In antenna or hundreds of miles with outside antenna! Works on 80 and 40 meter (Novice) amateur radio bands -also Aircraft and overseas broadcast (3 to 8 mc). PORTABLE SELF - CONTAINED POWERED WITH STANDARD PORTABLE RADIO BATTERIES. NO AC PLUG -INS NEEDED! Take It with you every- where you go-on trips, vacations, camping -Keep in contact with home. friends. H. 5 watt crystal controlled transmitter- Sensi- tive Regenerative Receiver. Send -Receive switch. Wt. only 3 lbs. Size, only a "x4 "x4 ". TESTED -PROVEN -SIMPLIFIED- PRACTICAL -Full in- formation given on quick easy to get license. 

SEND ONLY $3.00 m'' á , 95) ndp póatage 
on arrival or send $14.95 for postpaid delivery. Complete kit includes all parts, tube, colls, plas- told cabinet, easy instructions. (Set of batteries -$2.95; crystal $1.25). COMPLETELY WIRED 
AND TESTED POSTPAID $19.95. A regular $49.95 value -Order now before price goes up. GUARANTEED - AVAILABLE ONLY FROM WESTERN RADIO DEPT. BNE.S KEARNEY, NEBR. 

ELECTRONIC TECHNICIANS 

ARE IN DEMAND 
TRAINED MEN ARE NEEDED NOW! 

In just 18 months you can complete 
Electronic Technicians training to 
enter this ever -growing industry. 

Day or evening classes. Opportunity for employment in 
local industry. Approved for Korean Veterans. 

Terms beginning July, September, January, April 
Write for Catalog 224 TODAY 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington St. Indianapolis 4, Indiana 

NOW with 
do your 

ANY OBJECT IN HOME. SHOP GARAGE- 

o 
ur NEW ELECTROCHEMICAL Outfit. You can eoe ed 
elntina. Not a pain. But a hard durable metal plate. equal to commercial plating. Get your own 

plating kit with instructions on plating metal and 
Parts. Silverware. Jewelry, aby Show nd 
1001 other articles with hrome Nickel, Copper, Geld. etc. SEND NO MONEY. 
Everything seat C.O.D. for the low price of 
ONLY $5.96 ne sand 55.96 now end receive it postpaid. Money beak in 7 days if not satisfied. M.Z. SALES CO. Dept PE -2, 113 West 42nd 6t., New York 30, N.. 

You can be the next uranium mil 
Ilonaire! Government guarantees 

huge bonus! PRI Instruments from $29.95. 
See your local dealer today! FREE CATALOG! 

Write PRI, 4223P-T- W. Jefferson 
Los Angeles 16, California 

DEALERS WANTED 

INVENTORS 
Send for 

PATENT INFORMATION 
Book and 

INVENTOR'S RECORD 
without obligation 

GUSTAVE MILLER 
67 -PE WARNER BUILDING 

WASHINGTON 4, D. C. 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U.S. PAT. OFF. 1922 -1929 

Patent Attorney & Advisor 
U. S. NAVY DEPT. 1930.1947 

PATENT LAWYER 

LEARN PLASTICS 

WRITE FOR 
FREE 
BOOKLET 
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COMPLETE LOW COST SHOP METHOD 
HOME TRAINING NOW AVAILABLE 
Get in on Big Money opportunities in Plastic 
molding, casting, forming, carving, etc. Earn 
as you learn with Interstaté a professionally prepared course. All plastic materials furnished. 

INTERSTATE TRAINING SERVICE 
DEPT. C -95, PORTLAND 13, OREGON 

English newscast at 1530. (51, 100, 202, 226) 
The 15,315 -kc, xmtr is beamed to L.A. & 

S.A. in Spanish at 1830 -1905 s /off. (44, 82) 
The outlet on 9795 kc. was heard in the 

European beam from 1440 s /on; French news 
at 1445, music at 1500, English news at 1530, 
s /off at 1550. (JC) 

Formosa -The Voice of Free China, noted 
on BEDS, 15,300 kc., at 2355 -0200 with an all - 
English feature, is dual to BED4, 11,910 kc., 
which is usually not audible. (11) 

Another English session is noted over BED6, 
11,815 kc., and BED3, 15,225 kc., from 0000 
s /on to 0030 s /off with news at 0005. This 
xmsn continues to 0100 but in native lan- 
guages and dialects. A xmsn to the mid -east 
is heard Sundays at 1430 -1450 on the same 
channels. (26, 27) 

French Equatorial Africa - Brazzaville is 
now on a new frequency of 17,885 kc. at 0830- 
1030 but is usually covered by jamming di- 
rected at Radio Free Europe on the same 
channel. (100) 

The 5970 -kc. channel apparently has moved 
to 5987 kc. This one opens at 2357 with a 
native IS, and is parallel to 9730 and 11,970 
kc. English news is heard at 0015 -0027 fol- 
lowed by French music. News in French is 
broadcast at 0000 and 0100. (61, 166) 

Ghana (formerly Gold Coast) -The stations 
in Accra are now identifying as The Ghana 

SHORT -WAVE ABBREVIATIONS 
A- Approximate frequency 
anmt- Announcement 
BBC -British Broadcasting Corporation 
c.w. -Code 
Eng.- English ID- Identity, identification IS- Interval signal 
L.A. -Latin America (n) 
N.A. -North America (n) 
QRM- Station interference 
QSB- Fading 
QTH- Address; location 
R. -Radio 
S.A. -South America (n) 
s /off- Sign -off 
s /on- Sign -on V- Varies in frequency 
xmsn- Transmission from station xmtr- Transmitter used by station 

B/C Service. The 3366 -kc. station is sched- 
uled in English at 1245 -1300 and 1400 -1500. 
The outlet on 4915 kc. is audible from shortly 
before the s /off, which may be from 1715 to 
1730. (FW, 11) 

Haiti -Your Editor recently noted that Ra- 
dio Commerce, 6090 kc., Port -au- Prince, has 
moved to 5980A kc., thus leaving 6090 kc. open 
for R. Luxembourg, R. Belgrano, and R. Bo- 
livia. The 5980 -kc. outlet is heard with excel- 
lent signals all evening with various musical 
programs. 

India -All India Radio, Delhi, is noted on 
the East Coast in Eng. at 1445 -1545 on 15,415 
and 11,705 kc. and in the west at 2325 -2335 
and 1045 -1055 with Eng. news on 15,105 and 
17,705 kc. (AM, 11) 

Indonesia -The Voice of Indonesia, P.O. 
Box 157, Djakarta, has Eng. xmsns to N.A. at 
0600 -0700 and 0930 -1030 on YDF6, 9710 kc. 
(very good level) , and YDB2, 4910 kc. (not 
audible) , and at 1400 -1500 on YDF2, 11,770 
kc., and YDF8, 9865 kc. (both audible). (11) 

Always say you saw it in- POPULAR ELECTRONICS 
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A new Indonesian outlet, as yet unidenti- 
fied, is being heard with news at 0830 -0850 on 
4760A kc., followed by old American pop rec- 
ords to 0900 /close. (DK) 

Iran -Radio Teheran is often heard on 
15,100 kc. from 1500 to 1530 s /off with music 
and news, daily except Fridays. On religious 
holidays they have news until 1505 and s /off 
at 1506. (208) 

East coast DX'ers with a lot of patience 
should look. for Teheran on 3960 kc., in Eng., 
at 1500 (dual to 9680 kc.), or on 3782 kc. from 
1528 with weak but readable signals. Clock 
chimes, a final call in language, and the 
anthem signify the s /off at 1530. (26, 166) 

Ivory Coast -A good opportunity to hear 
Radio Abidjan, 4940 kc., is provided until 1730 
s /off. A portion of the "William Tell Over- 
ture" is played at 1700. S /off is "La Marseil- 
laise." Programs are mostly music; language 
is French. This is not often heard and you 
should check the frequency daily for band 
openings. (62, 208) 

Japan -Radio Japan, Tokyo, is now operat- 
ing in Eng. to Eastern N.A. at 1800 -1830 and 
1930 -2000 on JOA22, 17,795 kc., and JOB21, 
15,325 kc., replacing 11,705 and 15,225 kc. The 
same channels are also used at 0000 -0100 to 
Western N.A., replacing 11,705 and 9525 kc. 
(WM, 59, 92, 149) 

Kenya -The African B/C Service, ZHW2, 
Nairobi, operates on 4934 kc. on weekdays at 
2230 -2330 and 1045 -1310, Sundays at 0100- 
0530 and 1000 -1315. Address is Dept. of In- 
formation, P.O. Box 30025, Nairobi. (27) 

Sauti Ya Mvita (The Voice of the Coast), 
Mombasa, was verified by QSL letter. They 
are on 4923 kc. at 1000 -1125 in Swahili and at 
1125 -1330 in Arabic. QTH is P.O. Box 2200, 
Mombasa. (DW) 

Lebanon -FXE, Beirut, is scheduled on 8036 
kc. as follows: weekdays at 2230 -0200, 0500- 
0800, 1000 -1630; Fridays at 2230 -0200, 0415- 
0800, 1000 -1630; Sundays at 0100 -0300, 0445- 
0800, 1000 -1630. This station has been noted 
as low as 8010 kc. (27) 

Liberia -ELWA, Monrovia, is being widely 
reported on 9670 kc. with a new Eng. religious 
service to N.A. at 2000 -2130. Operation is 
dual to 11,800 kc., but this is often QRM'ed 
by Radio Moscow. Reports are requested 
and should be sent to ELWA, P.O. Box 192, 
Monrovia, Liberia, West Africa. (60 reports) 

Luxembourg -With Radio Commerce having 
moved off the frequency of 6090 kc., R. Lux - 
embourg is being well heard daily at 1700 
1900 and later with Eng. programs beamed to 
England. Good music and numerous com- 
mercials. 

Malaya -The BBC Far East Station, Singa- 
pore, has resumed use of 11,725 kc. and op- 
erates at 0400 -0745 and 0800 -0815. Possibly a 
new outlet on 9725 kc. is also being tuned 
with Eng. news at 0600 -0615 s /off. (25, 100) 

Mauritius- V3USE, Forest Side, 15,027V kc., 
opens at 2200; music to 2230; news in French 
to 2243; music to 2300; Eng. to close around 
2315 -2320. World news is presented at 2300. 
(48, 59) 

Mexico -XEWW, Mexico City, 9500 kc., is 

::'k:i."ß?::;{2;+;;:s::":' 

WE WILL NOT BE UNDERSOLD 

We Have OVER 1000 USED TV SETS 
At All Times in Our Huge Warehouse. Huy one or 
more of these WORKING PV's to sell or use as your 

diown second et! All sets in GOOD WORKING con- 
tion: Your Choice- Console or Table Model. 

10" $23.00 19" $58.00 
12" $28.00 20" $84.00 
14" $33.00 21." $72.00 
16" $40.00 24" $99.00 
17" $48.00 
When ordering TVs, state whether table model or 
console is desired. Also preference on make of set. 
All TVs sent railway express F.O.H. Newark. On 
any quantity WIRE or CALL today! 

PROMPT SHIPMENT OF ALL ORDERS! 

FREE BONUS ANTENNA GIVEN WITH ANY TV 
SET ORDER! 

SEND for our FREE complete TUBE A PARTS LIST 
and order blank. 

FREE POSTAGE in U.S.A. and Territories on orders 
over $5.00. 250 handling charge on orders under 
$end 

Oapproximate 
opostage iced 

freight 
O. 

Canadian 
and foreign orders. Subject to prior Sale. 

VIDO 

APOLOGY TO OUR READERS -Due to the tremendous response to our wonder- 
ful tube values, our huge staff was unable to adhere to our r Same Day Ship- 
ment policy. We wish to offer o profound apologies for any convenience 
caused our customers. We are attempting to remedy the situation at once. 
DON'T PAY MORE FOR SET TESTED LONG LIFE DEPENDABLE HI -FI RADIO A 
TV TUBES s BUY VIDEO s INDIV DUALLY BOXED -ALL GUARANTEED FOR 
ONE YEAR OR YOUR MONEY BACK WITHIN S DAYS -37.00 Per Hundred 

Some Standard Brand- Others With Famous VIDEO Brand 
0A2 2X2 BALI (MKS 8SG7 7F8 12V6GT 
0A3 3A4 GAGS 6BK7 65117 7N7 12X4 
0A4 3AS 6AF4 68N6 65J7GT 7Q7 14A7 
OB2 3ALS 6AH4GT 8BL7GT 65K7GT 7Y4 1486 
0C3 3A1J6 6AKS 6BQ6GT 8SL7GT 7Z4 14Q7 
OZ4 3BCS GALS 68Q7 BSN7GT 12A6 19BG6G 
1A7GT 3C86 RAMS 68Y80 65Q7 I2AH7GT 1978 
183GT 3Q4 6AN4 6817 6557 12A76 24A 
1C7ß 3Q5GT BNB 6C4 65V7 12AT7 25AVSGT 
IF4 354 6AQS 6CB6 6T8 12AU6 258Q6GT 
1H4 3V4 6AQ7GT 6CD8G 6U4GT 12AÚ7 25CD6G 
1HSGT 4827 GASS 6CF6 8U713 12AV6 25CÚ6 
1J667 4897 6Á57G 6C56 608 12AV7 25L6GT 
1L4 SAME 6A76 (MUGGY 6V3 12AX4GT 26W4GT 
IL6 SANK 6AU4GT 6E5 6V60T 12AX7 25Z6GT 
1LA6 SAQS 6AUSGT 6H867 6W4GT 12AZ7 35L6GT 
ILCS SATs 6AÚ6 6J4 6W6GT 1284 35W4 
11.44 SAW4 6BVSGT 6JSGT 6X4 12BÁ6 3574 
1LNS SAZ4 6AV6 8J6 6XSGT 1211E6 3523 
1NSOT 5J6 6AX40T 6K8GT 6X8 12BH7 3SZSGT 
154 5T4 6BA6 6L6 6766 12177 50A5 
ISS 576 GAXSGT 6N7GT 7AS 12CU6 SOBS 
1T4 SUG 68C5 654 7A7 125A7 SOCS 
1U4 SU8 6BC7 657G 785 125G7 SOL6GT 
IUS SV4G 68E6 857 787 123147 80 
1V2 SVBGT 68F5 651177 7C5 125J7GT 117N70T 
1X2 5Y3 6866G 135C7 7C6 12SK7 117P7GT 
2A7 SY4G 6BH6 65F5 7C7 12SN7GT 117Z3 
2021 8AB4 68J6 65F7 7F7 125Q7 

FREE RCA "CHEATER" CORD GIVEN WITH ANY TUBE ORDER OF $7.00 
OR MORE! PROMPT SHIPMENT OF ALL ORDERS. 
Brand New Factory Seconds! Electrically Perfect Factory Seconds! Used 
Tubes! New and Used Jan Surplus Tubes! 

ELECTRIC COMPANY phone 
79 CLINTON PL. NEWARK, N. J. HUmboldf 4.9848 
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LEARN CODE! 
a complete CODE COURSE for the Novice or Technician. 
Twelve expertly prepared lessons on a 12, Long Playing 
Record complete with a thoroughly detailed instruction 
book. An outstanding Code Course at a realistic price. 

X7350 See it at your dealer 
1I ...postpaid or order direct from 

ELEKTRA RECORDS 
361 Bleecker Street New York City, N. Y. 

a 

ENGINEERING 

DEGREE IN 

27 MONTHS 
1 

PORT ARTHUR COLLEGE 
ELECTRONICS COMMUNICATIONS 

AM FM Television Broadcast Engineering 
Marine Radio Radar 

CHECK THESE FEATURES: tuition $34 per mo., 
room & board $50 per mo. in dorm on campus. 
College operates 5 KW broadcast station. Students 
get on- the -job training at studios on campus. FCC 
license training with all courses. Well equipped 
classrooms & lab., am fm transmitters, radar & 
marine eqmt., television camera chain, experiment 
lab test eqmt. & other training aids. Our graduates 
in demand at good salaries. Free placement service. 
Have trained men from all 48 states. Approved for 
GI. Write for details. 

PORT ARTHUR COLLEGE PorteArrthur 

Established in 1909 

AMAZING NEW "LIFETIME" RADIO 
GUARANTEED TO WORK FOR YOUR LIFE, 
TIME! USES NO TUBES. BATTERIES OR 
ELECTRICAL PLUG -INS. Never runs down! 
SMALLER THAN A PACK OF CIGARETTES! ,. 
RECEIVES LOCAL RADIO STATIONS MOST `v 
ANYTIME. ANYWHERE WITHOUT EXTRA 
ANTENNA. Uses crystal diode Hi -Q Tuner. 
Beautiful black gold speaker -phone grill - 
plastic cabinet. ?? 

SEND ONLY $2.00 mänpá $m99 
COD on arrival or send $8.99 for postpaid delivery. SENT COM- PLETE READY TO LISTEN- NOTHING EXTRA TO BUY EVER! 
Aerial kit included free for distant stations. Available only from: 
MIDWAY COMPANY, Dept. GPL-6, Kearney, Nebraska 

ÑTO ELECTRONICS 
Train for best technical positions in a tap -flight school. Special- 
ize missiles, radar, adar, 

n 
cations, industrial electronics, color TV, automation, Excellent e program in theory, laboratory, mathematics. Major firms select our graduates as tech. reps., field engineers, specialists. Associate degree granted. 

21 months' program. High school or equivalent required. Catalog. 
VALPARAISO TECHNICAL INSTITUTE 

DEPT. PE VALPARAISO, INDIANA 

r 

VHF Explorers Receiver 
llbax M All-band d Preselecr 

22.00 
22.00 

Electronic Banjo 10.75 
Transistor Portable 24.50 
SWL's Ant. Pecker 8.50 

KITS 
Proximity Detector (Capacity Relay) 18.50 
Also complete kits for projects featured in this magazine 
each month -write for prices. 

ALGERADIO ELECTRONICS CO. 
236 N. Franklin St. Hempstead, N. Y. 
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B.S. Degree. Aeronautical, Chemi- 
cal, Civil, Electrical, Mechanical, 
& Electronic Eng. (inc. Radio & 

V) S.S. degree in 38 mo. in Math., 
Chem., Physics. Prep, courses. 
I.ow rate. Earn board. Large in- 
dustrial center. Students from 48 
states, 21 countries. Demand for 
grads. G.I. approved. Enter June, 
Sept., Dec., March. Catalog. 

2367 E. Washington Boulevard 
Fort Wayne 2, Indiana 

INDIANA TECHNICAL COLLEGE 

a fairly easy one to log if you need this coun- 
try. It is scheduled at 1055 -0500. Spanish 
news is heard at 1300, 1'700, and 0345. Good 
around 2200 with music and commercials. 
(184,217) 

XEBR, El Heraldo de Sonora, Hermosillo, 
11,820 kc., is noted at 1715 -1745 with Spanish 
songs and commercials. (220) 

Mozambique- CR7BG, Radio Clube de Mo- 
zambique, Lourenco Marques, 15,083 kc., is 
heard in Portuguese from 0015 to 0100 s /off 
with a variety of music and a strong signal. 
Another xmsn was noted at 1300 -1400 but the 
signal was only fair. (61) 

Netherlands- Hilversum is operating on a 
new frequency of 15,445 kc. at 1515 -2255, in- 
cluding 1615 -1700 and 2130 -2210 xmsns in Eng. 
to N.A. (Many) 

New Zealand -The Foreign Service of Ra- 
dio New Zealand is currently operating from 
Wellington as follows; to Australia on ZL4, 
15,280 kc., at 1500 -0140, and on ZL2, 9540 kc., 

SHORT -WAVE CONTRIBUTORS 
Maurice Ashby (MA), Wichita, Kansas 
Francis Cahoy (FC), Butte, Nebr. 
James Carlile (7C), Columbus, Ga. 
Walter Ficht (WF), St. Louis, Mo. 
Bill Hansen (BH), Chicago, Ill. 
Don Kenney (DK), Pacific Palisades, Calif. 
Ben Locke (BL), Marthaville, La. 
Mark Lawyer (ML), Hanover, Pa. 
Stephen Lorber (SL), Forest Hills, N. Y. 
Andre Myron (AM), Valleyford, Wash. 
Darwin Muir (DM), Toms River, N. J. 
Russ Mitchell (RM), Reseda, Calif. 
Walter Maychrovicz (WM), Ashtabula, Ohio 
David Wolin (DW), Kenmore, N. Y. 
Frank Weaver (FW), Grosse Point, Mich. 
Chuck Maxant (11), Baldwin, N. Y. 
Francis Welch, Jr. (25), Worcester, Mass. 
Floyd Backus (26), Richmond, Va. 
Gerry Dexter (27), Waterloo, Iowa. 
Bob Knowles (28), San Diego, Calif. 
Anson Boice (44), New Britain, Conn. 
Emmet Riggle (48), Massillon, Ohio 
Bill Schultz (51), N. Arlington, N. J. 
Grady Ferguson (59), Charlotte, N. C. 
John Beaver (61), Pueblo, Colo. 
Jimmy Lothian (62), Hempstead, N. Y. 
John Mann (82), St. Laurent, Quebec 
Thomas Ivas (90), Chicago, Ill. 
Del Green (92), Salt Lake City, Utah 
Roger Legge (100), McLean, Va. 
Ed Kowalski (104), Philadelphia, Pa. 
Fred Kent (133), Winterset, Iowa 
J. Art Russell (149), San Diego, Calif. 
George Cox (166), New Castle, Del. 
Silas Dunn (173), Little Rock, Ark. 
Steven Beeferman (184), Bayside, N. Y. 
Robert Bonner (188), Lodi, Calif. 
David Tabaczyk (202), Auburn, N. Y. 
Christopher Bennion (208), Riverside, Conn. 
Leo Fraschetti (217), Buffalo, N. Y. 
Raymond Huss (220), Lakewood, Calif. 
William McK. Bing (226), New Orleans, La. 

from 0155 to close /down; to the Pacific 
Islands on ZL3, 11,780 kc., at 1200 -1430, on 
ZL4, 15,280 kc., at 1445 -0140, and on ZL7, 
6080 kc., at 0155 to close /down. The close /down 
time is as follows: weekdays at 0545, Satur- 
days only at 0620, Sundays only at 0500. The 
widely reported outlet on 15,280 kc., ZL4, 
often relays the programs of 2YA, and is fre- 
quently heard to announce as 2YA rather 
than ZL4. (61, 90, 226) 

Nicaragua -One of the stations that is not 
in the regular short -wave broadcast bands is 
Radio Atlantico, Bluefields, on 7753 kc. It 
has been noted at 2150 -2201 with popular 

Always say you saw it in- POPULAR ELECTRONICS 
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music and Spanish language anmts. ID is 
2200; they reportedly close at 2300. This will 
be another station to pull the heavy c.w. 
QRM. (WF) 

Norway -LLM, 15,175 kc., Fredrikstad, can 
be heard on Wednesdays and Saturdays at 
2300 with the "Letter-Box Program" in Eng. 
and Norwegian. On others days, the entire 
program is in Norwegian. "Norway This 
Week," in Eng., is heard Sundays at 2100 -2120 
and Mondays at 0000 -0020. (173) 

Peru -R. Nacional del Peru operates sta- 
tions in Lima on 9562 kc. (OAX4T) and 6082 
kc. (OAX4Z) , and in Tacna on 6185 kc. 
(OAX6F) and 9530 kc. (OAX6L) . The 9562 - 
kc. outlet is heard at 1700 -2100 and the 6082 - 
kc. xmtr at 1900 -1930 in Spanish. (DM, SL) 

Radio El Sol, Lima, is heard with Eng. news 
and music over OBX4C, 15,180 kc. (fair to 
good) , and on OBX4Q, 5970 kc.; the latter 
channel is usually heavily QRM'ed. (11) 

Reunion -St. Denis, 7170 kc., has been noted 
around 2300 in French with music. The signal, 
when free of c.w. QRM, is usually good. (BL) 

Sao Tome- CR5SB, Radio Clube de Sao 
Tome, can be heard weakly on Sundays and 
Thursdays at 0700 -0800 in Portuguese. The 
frequency is 17,667 kc. (BL) 

Sarawak- Another very good catch is Radio 
Sarawak, 5052 kc., heard with an Eng. ses- 
sion on Thursdays only at 0800 -0820. Heavy 
QRM and QSB make this a difficult one to 
log. (11) 

South Africa -The South African B/C Co., 
P.O. Box 8606, Johannesburg, has Eng. sched- 
uled on 4810 kc. at 2340 -0145, on 9680 kc. at 
0149 -0830, on 7229 kc. at 0149 -0300, and on 
7295 kc. at 2300 -0200. An outlet on 7275 kc. 
is good from 0024 with classical music, NOT 
dual to 7229 kc. (11, 166) 

Springbok Radio has been heard on 9720A 
kc. at 1040 -1100 with plays. (28) 

South Korea -HLKA, Seoul, has an Eng. 
session on 7935 kc. at 0530 -0600 at fair -to- 
good level. (11) 

Switzerland-Stations HER6, 15,305 kc., 
HER5, 11,865 kc., HER4, 9535 kc., and HER3, 
6165 kc., can be tuned as follows: to the 
United Kingdom and Ireland at 1435 -1530 
on HER6 and HER5; to N.A. at 2030 -2215 on 
HER3, HER4, and HER5; to Western N.A. at 
2315 -0000 on HER4 and HER5. (AM, 226) 

Syria -Radio Damascus, 15,165 kc., can be 
heard daily with Eng. news and music at 1545- 
1630. Reports go to Rue de la Victoire, Da- 
mascus. (11, 104) 

Tangier -Radio Tangier is being noted on 
9325 kc. (new) from 1400 with popular and 
classical music and frequent Eng. anmts. Ex- 
cellent level. They asked for reports to be 
sent to Grand Hotel, Southville Garden, 
Sweden. (166) 

Thailand -R. Thailand, Bangkok, 11,670 kc., 
carries an Eng. program at 0500 -0530 and 
0700 -0800; Thai language with far eastern 
music at 0815 -0900; English ID at 0900. (BH, 
11, 61) 

Windward Islands-Grenada has moved 
from 3390 to 3365 kc. and is heard evenings 
around 1930 -2000. This would be a fine catch 
for the west coast boys! (59) -J- 
June, 1957 

IT'S STANLEY'S 

GRAND 
. OPENING 

1 

SAW 
1 

840 MAIN ST. PATERSON, N. J. 

WRITE FOR STANLEY'S NEW FREE CATALOG 

1 i WELLER DUAL LITE - 

SOLDER GUN KIT 
111 watt provides the Ir.oer i' heat nor mnnapplicataTs, Dual spot 

11 

light illuminates work. hit eludes 
1, n wire .,ddeling ',WS!, (5.83 nIderiim aid. Kesler solder 

SCOPE 990 TUBES Types: 3FP7 513P1 
Brand New - Gov't. 

3ßP1 5FP7 surplus. Values to $25. ea. 

FREE' 4 -Piece Interchangeable 
1 SCREWDRIVER SET 

with every order regardless of size! 

BRAND NEW PRETESTED TUBES 
Individually boxed. 1 year RTMA guarantee. 

partial listing e 
024 .43 6ßL5 .42 6517 .43 1264767 .48 
1Lß6 .47 6AL7GT .70 6567 .50 12567 .55 
153GT .88 611126 .42 6SL7GT .57 125H7 .47 
1x84 .59 6476 .39 7A5 .53 12S176T .45 
ILLS 
1LN5 

.49 

.47 
6AÚ4 
6ßU507 

.65 

.60 
7A6 
747 

.45 

.45 
12567 
12SK7GT 

.48 

.50 
1NSGT 
1R4 

.SO 

.66 
6AÚ6 
6ßV6 

.43 

.39 
748 
785 

.45 

.41 
12SL7GT 
135N7GT 

.60 

.57 
IRS 
154 

.51 

.59 
6404 
640507 

.67 

.57 
787 
788 

.43 

.47 
12SO7GT 
14A7 

.40 

.45 
155 .51 6846 .47 7C4 .39 19806G 1.18 
174 
1U4 

.51 

.47 
66C5 
68E6 

.50 

.46 
7C5 
7E6 

.42 

.30 
1908 
24A 

.70 

.39 
ius 
1 LIS 

.50 

.53 
614607 
Sis 

.38 

.39 
7F8 
704 

.70 

.35 
2580600 
25L6GT 

.85 

.47 
1V 
1 1/5 

.57 

.66 
616 
617 

.49 

.43 
12ßT6 
12477 

.41 

.66 
2526GT 
35A5 

.37 

.46 
1 %24 
34U6 

.68 

.57 
617GT 
618G 

.45 

.80 
124U6 
1241.17 

.43 

.59 
3585 
35C5 

.48 

.48 
3ßV6 
30507 

.57 

.57 
66507 
6G6GT 

.47 

.39 
124V6 
1241/7 

.42 

.67 
35LG01 
35W4 

.47 

.39 
374 .58 667 .39 124 %7 .63 3504 .40 
SATE 
647 

.80 

.57 
6K7GT 
66807 

.39 

.65 
12ßY7 
12Bß6 

.90 

.46 
7523 
352507 

.41 

.39 
6404 
6807 

.45 
.80 

6x7 
6N7 

.42 

.60 
12647 
1284 

.60 

.68 
4575GT 
5085 

.40 

.46 
6ß050T 
64F4 

.59 
.79 

654 
6547 

.40 

.48 
12BE6 
125147 

.46 
.60 

SOBS 
SOCS 

.48 

.48 
6465 
6407 

.50 

.69 
6SC7 
651370T 

.48 

.57 
12877 
12.15GT 

.64 

.40 
SOLGGT 
7OLGGT 

.45 

.45 
6ÁH4 
64H6 

.80 

.70 

6507 
6514707 

.41 
A3 

1268 
12547 

.49 

.48 
70x707 
11723 

.60 

.37 

6ÁN'5 .54 
DUMONT AND RCA 11E. 

BRAND NEW TV PICTURE TUBES 
UNCONDITIONALLY GUARANTEED FOR ONE YEAR 

I0" Tube E10.9y 17" Tube $17.95 
12" Tube $12.99 19" Tube $20.93 
14" 20" Tube $20.90 Tube 
16" Tube 

$14.99 
$16.95 21" Tube $22.95 

Add $4.00 to above prices fer alulniaixed tuas 
. FREE POSTAGE on all prepaid Continental 

U.S.A orders on receiving tubes only. SOe handlin 
Ntarge on ell orders under BS. 250'o deposit on ail 
COD's. Picture tubes F.O.B. Passaic. N. J. via 11011 - 
way Express. 

HARD -TO -GET 
TUBES ALWAYS IN STOCK 

Your old broken tubes are worth five cents 
each. Write for information on our tube 
crushing program. 

STANLEY PATERSON, N. J. 
ELECTROMICí CORP 
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INDEX 
TO VOLUME 6 

'Jan. -June, 1957: 
AMATEUR RADIO AND SWL 

Boosting Your Long -Wave DX (Tooker) 86 Feb. 
Edison Award Saga 50 Apr. 
Hams in Service Help Their Hobby 40 May 
If All The Men (Malandain) 41 June 
"Peaker," Getting More from the 57 Apr. 
Short -Wave Converter -The 5:15 (Graham) 67 Jan. 
The 21 SPECIAL (Orr) 58 Mar. 
V.H.F. Explorer's Receiver (Graham) 67 Feb. 
Voices of the World, Listen to (West) 41 Feb. 
W1AW Will Help YOU Become a Ham 

(Williams) 47 Jan. 

BOOK REVIEWS 

Electronic Metal Locators (Renne) 32 Apr. 
Elements of Radio (Hellman) 28 Jan. 
Handbook of Sound Reproduction (Villchur) 20 June 
Hi -Fi Handbook (Boyce) 26 May 
High Fidelity: A Practical Guide (Fowler) 30 Jan. 
Let ERMA Do It (Woodbury) 14 Feb. 
Man of High Fidelity (Lessing) 14 Feb. 
Pictorial Microwave Dictionary (Young & 

Jones) 34 Mar. 
Profitable Radio Troubleshooting (Marcus & 

Levy) 28 Jan. 
Radio Amateur's Handbook (A.R.R.L.) 26 May 
Radio Electronics Made Simple (Schwartz) 28 Jan. 
Radio- Television and Basic Electronics (Old - 

field) 16 Feb. 
Rapid TV Repair (Heath) 28 May 
RCA Receiving Tube Manual, RC -18, (RCA 

Tube Division) 20 June 
Repairing Television Receivers (Glickstein) 26 May 
TV -It's a Cinch (Aisberg) 22 June 
VHF Handbook (Orr & Johnson) 20 June 

CONSTRUCTION PROJECTS 

(See also AMATEUR RADIO AND SWL, HI -FI 
AND AUDIO, RADIO CONTROL, TELEVISION, 

TEST EQUIPMENT, TRANSISTORS, WORKSHOP) 

Anemometer, Electronic, No Moving Parts 
(Pollack) 51 Feb. 

Auto Timing Light, Something New in a 
(Harvey) 55 Feb. 

Big Ear (Robberson) 43 May 
"Detectoscope," Electronic (Garner) 74 Mar. 
Dynamic Mike (Vicens) 82 Jan. 
Electroscope, All -Electronic, Detecting Static 

Electricity with (Pollack) 53 Apr. 
Infrared Photocell System Uses Invisible 

Light Beam (Pollack) 47 Mar. 
Intelligence Tester ... Can You Do Better? 

(Bukstein) 53 May 
Lights, Living -Room, "Electronic Brain" to 

Control (Tooker) 69 Apr. 
Pocket Receiver, Superregen (Sebestyen) 60 June 
Solar Battery Experiments, More (Louis) 59 Jan. 
Worms, Don't Dig Those (Crawford & Pugh) 71 May 

DEPARTMENTS 

After Class.77 Jan., 94 Feb., 85 Mar., 80 May, 85 June 
Carl & Jerry (Frye) 

10 Jan., 18 Feb., 10 Mar., 10 Apr., 10 May, 10 June 

124 

Kit Builder's Korner.50 Mar., 86 Apr., 88 May, 83 June 
Letters from Our Readers 

24 Jan., 10 Feb., 24 Mar., 24 Apr., 22 May, 24 June 
Sound Impressions..62 Feb., 88 Mar., 61 May, 78 June 
Tips and Techniques 

34 Jan., 32 Feb., 32 Mar., 106 May, 30 June 
Tools and Gadgets.36 Jan., 30 Mar., 88 Apr., 88 June 
Transistor Topics (Garner) 

83 Jan., 84 Feb., 82 Mar., 77 Apr., 89 May, 81 June 
Transmitting Tower (Brier) 

80 Jan., 82 Feb., 80 Mar., 80 Apr., 83 May, 75 June 
Tuning the Short -Wave Bands (Bennett) 

79 Jan., 78 Feb., 84 Mar., 84 Apr., 82 May, 80 June 
What's the PE Answer', 96 May 

FEATURE ARTICLES 

Atomic Bomb Damage Assessment 68 Apr. 
Civil Air Patrol, ON THE AIR with (Winters) 43 Mar. 
Car Rattles, Electronics Will Locate (Craw- 

ford) 57 Jan. 
Computer, Can You Run a (Fantel) 37 June 
Computer Time, Two Hearts Beat in (Smith) 47 Feb. 
DF Technique for Small Boats (Drake) 35 May 
Dwarf Diodes, Midwife to 37 May 
FUNIAC (Kohler) 62 June 
Hellishcopter (Kohler) 74 May 
HYPNOSIS, ELECTRONIC (Fantel) 39 Apr. 
Lissajous Had a Figure For It (Burgess) 63 Mar. 
Making Noise Is Their Job (Mandell) 42 Jan. 
Mettle Locator (Kohler) 58 Apr. 
Mini -Find Takes You Home 43 June 
More Than Meets the Ear (Gibbs) 41 Mar. 
Racing Radio (Carroll) 39 May 
Radio Rides Stardust Trail (Fantel) 49 Feb. 
Stem to Steam ... It's Electronic (Reid) 43 Apr. 
Tape Recorders, Crank -up, Go Exploring. 49 Apr. 
Tube Forgers, Foil Those 44 Jan. 
"WAVE" in Naval Electronics (Fantel) 39 Mar. 
Young Scientist's Project 45 Mar. 

HI -FI AND AUDIO 

Amplifier Kits . A Survey (Eisenberg) 44 Apr. 
Baffled, We're Completely (Kohler) 75 Feb. 
Battle, Sandwich, Building a (Weems) 63 Jan. 
Crossover, Double -Duty (Murray) 53 Mar. 
CROSSOVER, ELECTRONIC (Eisenberg) 71 Mar. 
Crossover, "Hardware Store" (Murdoch) 48 May 
Crossover, Make Your Own (Dougherty) 72 Jan. 
Crossovers Are The Answer (Hegeman) 70 Jan. 
Filter, Build Your Own (Feldman) 77 May 
FM Commercials, How to Beep Out (Stoner) 67 Mar. 
Head Examined, Should You Have Your 

(Smith) 66 Apr. 
Head on Straight, Is Your (Fantel) 87 May 
Hiss, Should It Rumble, Should It (Feldman) 75 May 
Housing, Unpainted Chest Saves $$$ as Hi -Fi 

(Smith) 52 Apr. 
Living with Kids -and Hi -Fi (Welch) 70 June 
Loudness Control, Install Your Own (Feld- 

man) 75 Apr. 
Mixer- Equalizer, Simplified (Grant) 57 June 
Presence Control, Build Your Own (Feldman) 73 Feb. 
Presence Control, Spotlight on the Vocalist 

with (Feldman) 71 Feb. 
Radios, NEW Sound from OLD (Robberson) 58 Feb. 
Record- Player Changer Will Shut Off Ampli- 

fier (Shattuck) 83 Apr. 
Servicing Equipment, First Steps in (Coriell) 71 June 
Speaker System, Make Your Own Electro- 

static (Feldman) 49 June 
Tuner Performance, Improving AM -FM (Smith) 65 Apr. 
Watts, Why's and Wherefore's of (Feldman). 49 Jan. 
What's New 87 Jan. 
WOW, Flutter, Watch That 59 June 

RADIO CONTROL 

'57 Look in R/C (Winter) 51 May 
Permissible Operating Range (Turner) 82 Apr. 

POPULAR ELECTRONICS 
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TELEVISION 

London -New York TV in '577 41 Jan. 
Over the Hill and Into the Dale (Scher) 39 Jan. 
Proximity Detector Is Commercial Killer 

(Crawford) 66 Jan. 
Rejuvenate Your Picture Tube (Lynott) 61 Feb. 
TV's 30th Birthday 48 June 

TEST EQUIPMENT 

Multivibrator, 2500 -Cycle (Seism) 58 May 
Oscilloscope Calibrator, "Economy" (Graham) 55 May 
Rejuv -a -chek (Shields) 52 June 
Signal Generator, "Economy" (Graham) 61 Apr. 
Signal Tracer, Bargain Basement (Winkle 

peck) 55 June 
Tube Tester, "Economy" (Graham) 73 Jan. 

TRANSISTORS 

Amp Perks Up Your Ears, Transistor (Garner) 79 Feb. 
Audio Photometer, Transistorized (Vicens) 55 Mar. 
Calibrator, Transistorized, "TransCal" 

(Vicens) 63 June 
Code Practice Oscillator -Experiment No. 15 

(Garner) 85 Feb. 
"Command" Circuit, Transistorized (Banks) 78 Mar. 
Loudspeaker Metronomes -Experiment No. 16 

(Garner) 83 Mar. 
Mount, Graphic Transistor ( Trauffer) 66 June 
"Musical Light" Magic Toy -Experiment No 

17 (Garner) 79 Apr. 
PowerAmp, Picnic (Garner) 45 June 
Power Supplies, Subminiature A.C. (Tooker) 62 Mar. 
Reflex Transistor Superhet, How to Build 

(Garner) 53 Jan. 
Signal Generator, "All- Frequency "- Experi- 

ment No. 14 (Garner) 85 Jan. 
Superhet, "Vokar," Building the (Tooker) 63 May 
Tandem Transistors, Make (Dunant) 58 May 
TSF Unit -Transistorized Slave Flash (Win - 

klepleck) 73 Apr. 

WORKSHOP 

Adapter Connects "Tiny Plug" ( Trauffer) 86 May 
Battery Power Pack (Louis) 86 Jan. 
Bulbs for Series Heaters (Roberts) 54 June 
Chassis -Drilling Hint (Tooker) 86 May 
Crystal Diode Mount ( Trauffer) 58 May 
D.C. Supply for Small A.C. /D.C. Motors 

(Phillips) 47 May 
Dimmer Control for Photofloods (Pollack) 56 Apr. 
Dial Plates, Make Your Own (Blachford) 88 May 
Dynamic Pillow Speaker (Trauffer) 66 Jan. 
Etched Circuits, Simplified (Garner) 67 June 
Intermittents, Stop Those (Coriell) 59 May 
Metal Faucet Microphone Connector (Trauffer) 62 May 
Meter, Mount Your (Winklepleck) 90 Jan. 
Mike Connection Adapter ( Trauffer) 82 Apr. 
Mounted Variable Resistors (Dunant) 54 May 
Neon Flasher, Improved (Smith) 116 Feb. 
Neon Flasher, Sequential (Seism) 62 May 
Old Radios, How to Fix Up (Coriell) 76 Feb. 
Power Supply, Filament Transformer (Tooker) 56 Mar. 
Relaxation Oscillator, Light- Sensitive (Becker) 56 Apr. 
Series Capacitor Filament Circuits (Graham). 66 June 
Soldering Stand, Heat -Controlled 65 Feb. 
Space- Saving Idea (Rasmussen) 83 Apr. 
Speaker Cabinet for Communications Receiv- 

ers (Welch) 65 Apr. 
Table Radio Speaker, Improve Your (Tooker) 83 Apr. 
"Talking" Mike (Adams) 58 May 
Telephone Line Antenna (Krauss) 86 May 
Vector -Type Sockets, Custom -Design Your 

(Rasmussen) 81 Feb. 

June, 1957 

Complete Training 
FOR BETTER RADIO -TV SERVICE JOBS 

ONLY 
$13 

for the complete 
2- volume 

course 
3 PAY MONTHS TO 

Let these two great Ghirardi training books teach you to 
handle all types of AM, FM and TV service jobs by approved 
professional methods wand watch your efficiency and earnings 
soar! 

Each book is a complete service training guide. Each con- 
tains the up -to -date data on the methods and equipment -NOT 
a re -hash of old, out -of -date material. Each is co- authored by 
A. A. Ghirardi whose famous RADIO PHYSICS COURSE and 
MODERN RADIO SERVICING were, for 20 years, more widely 
used for military, school and home study training than any 
other books of their type! 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost 1500 pages and over 800 clear illustrations show step -by -step how to handle every phase of troubleshooting and servicing. 

1 -Radio and Television Receiver 

TROUBLESHOOTING AND REPAIR 
A complete guide to profitable professional methods. For the beginner, it is a comprehensive training course. For the experienced serviceman, it is a quick way to 'bn sh up" on specific lobs, to develop improved techniques or to find fast answers to puzzling service problems. Includes invaluable "step -by. step" service Charts, 820 pages, 417 illus., price $7.50 separately. 

2 -Radio and Television Receiver 

CIRCUITRY AND OPERATION 
This 869 -page volume is the ideal guide for servicemen who real- ize it paya to know what really makes modern radio-TV receivers "tick" and why. Gives a complete understanding of basic circuits and circuit variations; how to recognize them at a glance' how to eliminate guesswork and useless testing in servicing them, .Ì17 lllus. Price separately $6.75. 

Special low price... you save $1.25 
If broken into lesson form and sent to you as a "course," you'd regard these two great books as a bargain at $50 or more! Under this new offer, you save $1.25 on the price of the two books-and have the privilege of paying in easy installments while you use theme, No lessons to watt for. You learn fast -and right! 

11'"'N' STUDY 10 DAYS FREE! 
Dept. PE -67, RINEHART S CO., Inc. 
232 Madison Ave., New York 16, N. Y. 

Send books below for 10 -day FREE EXAMINATION. In IO days, I will either remit price indicated (plus postage) or return books postpaid and owe you nothing,. 
o Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price $7.50 separately) 
0 Radio & TV CIRCUITRY & OPERATION (Price $8.75) 

Check here for MONEY -SAVING COMBINATION OFFER 
Save $1.25. Send both of above big books at special price of only $13.00 for the two. (Regular price $14.25 . . . you save $1.25). Payable at rate of 34 plus postage after 10 days if you decide to keep books and $3 a month for 3 months until the total of $13.00 has been paid. 

Name 

Address 

City, Zone, State 
Outside U.c A.-$8.00 for TROUBLESHOOTING & REPAIR: $7.25 for CIRCUITRY & OPERATION; $14.00 for both. Cash only, but money refunded if you return books in 10 days, 
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Sound Impressions 
(Continued from page 79) 

at Me; and The Sheik of Araby. All these 
-and eight more -are played in a manner 
that may be unfamiliar to many of us. 
The style and sound are as outlandish for 
the modern listener as they may prove 
nostalgic for older generations. 

Of greater importance, audio -wise, is the 
fact that this record uses the electronic 
machinery of hi -fi to capture the sounds 
of the gadgetry of an age that was stum- 
bling toward some kind of musical repro- 
duction which could be controlled at will 
by the listener. 

New Test Records. Musical scales, 
rather than mathematically spaced fre- 
quency tones, constitute the test material 
on Cook Series 60, Chromatic Scale Test 
Record. Tonal excursions that follow the 
piano keyboard can be used for testing 
your phono system's response for equal- 
ization, transients, loudness levels, room 
acoustics, speaker hangover, cabinet res- 
onances, and absolute pitch. All this can 
be done without meters, if you follow the 
instructions accompanying the disc. Cut on 
a Scully lathe, and pressed by Emory 
Cook's new "Microfusion" process, this re- 
lease boasts very clean surfaces and high 
technical accuracy; it represents another 
step toward the common meeting ground 
of audio technician and music lover. 

Also checked out as highly accurate 
and fairly simple to use -for those who 

possess at least a vacuum -tube voltmeter - 
are two recent test records, RCA Victor's 
New Orthophonic Frequency Test Record 
(No. 12 -5 -49) and Elektra's Playback Sys- 
tem Calibration Record (EKL -35). Either 
of these pressings can be used to calibrate 
a phono system for playing microgroove 
records with RIAA equalization as well as 
to check the accuracy of your present 
equalization settings. Both records use fre- 
quency tones to do the job, with some 
clever gimmicking at the upper end of the 
band that makes for remarkable accuracy 
even when used on "non- professional" 
sound equipment. Details and instructions 
accompany the records. 

A unique set of test records is the series 
of six 7" discs issued by Components Corp., 
Denville, N. J., and labeled Do It Yourself 
Test Records. Numbered 1106 through 1111, 
these records deal with wow and flutter, 
stylus wear, rumble, tracking, compliance 
and hum. One side of each disc contains a 
spoken explanation of the hi -fi problem be- 
ing tackled and instructions for using the 
test portion which appears on the record's 
other side. These tests -best conducted 
with such equipment as an oscilloscope, 
shorting leads, and replacement tubes - 
seem accurate, and the narration is quite 
interesting but possibly difficult for the 
technically uninitiated to follow. The occa- 
sional "commercials" praising other equip- 
ment made by the company are really un- 
necessary. Straightforward printed instruc- 
tions would have been more helpful. 

POPULAR 

ELECTRONICS 
BARGAIN BASEMENT 

SAVE ON THESE SPECIAL BUYS OF THE MONTH 

9 RADIO CONTROL TRANSMITTER 

LAFAYETTE SPECIAL 

Completely assembled -. tested - and guar- 
anteed 12/C transmitter. Includes tube and 
27.255 MC crystal. 8 sect, telescoping an- 
tenna. Size: 4' x 4" x 12 ". Approx. 1 mile 
range. Sbpg. wt., 8 lbs. Less batteries. 
P -249 Net 19.95 

ru/e1tRal DEPT PE -F 

165 -08 LIBERTY AVE., JAMAICA 33, 
Include potage wth o.der. 

RADIO CONTROL Headquarters 
Simplified PROPORTIONAL SYSTEM for R /C: all parts avail. 
For model airplanes, boats, cars, etc. FREE CATALOG "P." 
No operator's license required. FREE -SEND FOR FCC FORM 505 
Garage Door Radio Control Transmitting & Receiver Kits Available. 

, ay, 
$9.95 

2BV Battery Charger Kit 54.95; wired 
I 51; ' db 

k18 25 

SO A $39 3 M 29 
RELAY CONTROL UNIT "' Sensitive 101100 ohm s$ 
m tai Strip, Heating Element, K Z Audio Choke, M n AI 

g v, p 
t 

Sto Batteries: ' M BY NTB'$2 4S 2V 27A /H 2;75 
RELAYS, 10K ohm 2 Ma DC 110V AC SPOT 95e, SPST .85 

325 P CCNAL ST 

5/C TRANSMITTER & RECEIVER KIT: 271/4 me. 5 watt 2 -Tube 
Simple Transco. & 2 -Tube Rec. incl. Drilled Bases, 
Wound Coil, Res. Cond. SIGMA Relay, s 

R/C Xsmitter, Hi -Power HAND HELD, Compl $17.95; KIT.11.95 
SIGMA 4F RELAY: 8 000 ohm, $3.85; 8 Reed Relay 4.95 
R/C BOOKS: Model Control $1; adio ntroHan o 0 2. 5 
CRYSTALS: 27,255 Mc. Petersen Z9Á..$3.95; HOLDER .15 
2" METERS, 150 MicroA, 53.95; 0 Micro 5; Ma 2.95 

ma Relay (11/2 Ma) Thermal Bi- 
rip, ee in emen 

n co V Magnet, Neon Lam Resistors, Ca acitor..'. only .99 
TUBES: XFGI RK61 3A4, 3A5, 1ÁG4 ens-Transistors .99 
Storage a eries: ni. $2.45; our 

Flash STROBOSCOPE 110 V AC, Range 900-14000 per min 29.95 
GYRO ELECTRONICS NEW YORK 13, N. Y. 
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SALE ON TRANSISTOR COMPONENTS 
11/2" min. speaker /matching output xformer 

color) 

$2.95 
2 -Inch PM speaker (4 ohm voice coil) 
5K or 10K sub -min. volume controle 

1.19 
.59 

5K or 10K controls with switch 
Miniature crystal earphones 

.82 
1.49 

4 -Inch PM speakers 
2N107 equiv. transistors 

.99 

.69 
2N100.2N138 equiv. transistors 
2N112 -2N136 equiv. transistors 

1.39 
1.69 

Miniature magnetic earphones 
365 mmf min. precision var. condenser 

1.49 
1.25 

2 -gang miniature var. condenser 
Broadcast band dial for above condensers 

1.95 
.45 

Miniature dynamic earphones 1.49 
Modern transistor radio cabinets (3 x 51/2 x 11/2) 

(Hi-impact (rose 
1.19 

polystyrene) 
GROVE ELECTRONIC SUPPLY CO. 

4103 W. Belmont Ave. Chicago 41, III. 
Include postage with order -Send for latest catalog 

Q 

LITTLE "JEWEL" 
R/C RELAY 

The Mighty Mite of the A/C 
field. Weighs less than ïa oz.! 
Only 3a" H z 17/32" W z 1.1/10" 
L. Highy sensitive -extremely 
rugged. Pulls at 1.4 Ms -drops 
out 1.2 Ma D.C. 8.P.D.T. 5000 
ohm coil. 
P-260 Net 2.75 

100 SIXTH AVE. 10510M ll. MISS- 110 Federal 5: 

Q !L/, NEW YORK, N.Y. N'WeRA 2, N I Za Centrai ere / PLeIMFIELD, N I. Ill W Second SI 

K(I((! M DE PEF BRONX SI. N r 517 t Fordham Re / include portoge order 

Always say you saw it in- POPULAR ELECTRONICS 
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POPULAR 

ELECTRONICS BARGAIN BASEMENT 
SAVE ON THESE SPECIAL BUYS OF THE MONTH 

LAFAYETTE SPECIAL 
R/C RECEIVER 

Completely wired and assembled, with tube, ready to operate on exam free 27.255 MC remote con- trol band. Size: 13/e" x 1- 15/16" 
x 3 ". Weight 3.3 oz. Uses one 1.5 volt and one 45 volt battery. Less batteries. Shpg. wt., 8 os. 

F -208 Net 7.95 
,e 100 SIXTH AVE. 10510M Io. Mass. III/ Federal SI. 

fly, NEW YORK, N.Y. NIFWARt 2, N 1. 24 (entrai eye 

PLAINFIELD, N. 1 , 139 w. Second Sr. 

71 0 1190111 SI, X. Y., 541E FardAam Rd. '\ Include postage with order 

EXPERIMENTERS, AMATEURS, HOBBYISTS 
Everything brand new .. first ear are postpaid in the United States. 
7 vacuum tubes including 3" é static CRT and VHF triode 91,95 
100 innul,ted carbon resistors, some 2 watt 1.35 
12 transmitting mica capacitors, rating to 2500 volts 1.35 
20 wirewound remitters to 40,000 ohms at 20 watts 1.35 
25 pigtail mica condensers, some 2% to 2000 volts 1.35 
150 capacitor-resistor mix: electrolytic,, papers, ceramics. micas, oils. pots, 

rheostats, wirewounds. carbons, etc 3.95 
Write for our bargain bulletin today ... it's tree and crammed with real values. 
Here are samples ... include postage for these items. 
Power Hornier, 115/80 primary, two aecoadariee: 1000 v /30 mils and 8.3v/0.5 
Edamp.. 

2500 v. ins., potted. .. (7 pounds each) 2/92.95 
ward, 4- button push switch pad with 8 toot cord, bakelite construction... 
lists close to $10.00... (8 ounces) 1.29 

RP :former, contains Johnson "II" 242 mmtd. variable, coil, ceramic band - 
switch and mica transmitting capacitors ... (4 ponds) 1.95 

JOE PALMER 
1440 Las Salinas Way Sacramento, California 

SIMPLIFIED AND DUAL PROPORTIONAL R/C SYSTEMS 

We have kits for a complete line of propor- 
tional control including stick type controls for 
the beginner and the advanced R/C fan. 
Please note, we kit only radio control re- 
ceivers and transmitters. For the finest cata- 
log on radio control -write for catalog 57 -4P. 
All new, completely illustrated, the biggest 
R/C line available anywhere. 

ACE RADIO CONTROL 
Box 301 Higginsville, Missouri 

MAGNETIC GUITAR MICROPHONE 
Complete with Individual 

Tone and Volume Controls 
High Impedance contact mike spe- 
cially designed for use with guitar. 
Easily mounted under strings 
without special attachments. While 
In mounted position, mike can be 
raised or lowered easily on rod to 
create varying tonal effects. With 
8 ft. cable and standard phone 
plug. Shpg. wt. 21/2 lbs. 
PA-38 Net 9,95 

lfi7//t-'ÍÍPt7tl0 165-08 LIBERTY AVE. 
JAMAICA 33, N. Y. 

C/ast/ñd 
RATE: 500 per word. Minimum 10 words prepaid. August 
issue closes June 3rd. Send order and remittance to: 
POPULAR ELECTRONICS, 366 Madison Avenue, N. Y. C. 17. 

EAVESDROP with a pack of cigarettes. Miniature 
transistorized radio transmitter. Complete diagrams 
& instructions. $1.25. C. Carrier Co., 734 15th St., 
N.W., Washington 5, D. C. 

FOR SALE 
WALKIE- TALKIE chassis $6.98. See our display ad in 
this issue. Springfield Enterprises. 
CITIZEN'S band radio plans for building your own 
receiver and information on transmitter design, FCC 
requirements, etc. plus special discount on type ap- 
proved transceivers. All for $1.00. Springfield Enter- 
prises, Box 54 -E6, Springfield Gardens 13, N. Y. 
DIAGRAMS for repairing radio $1.00. Television $2.00. 
Give make, model. Diagram Service, Box 672 -PE, 
Hartford 1, Conn. 
WALKIE- TALKIE. Build wireless portable radio- 
phone for less than $10.00. Plans for variable fre- 
quency and crystal control types, only 50¢ for both, 
including assembly photographs. Springfield Enter- 
prises, Box 54 -E6, Springfield Gardens 13, N. Y. 
TRANSISTOR devices, walkie- talkies, VHF AM -FM 
portable radios, wireless, mikes, etc. at wholesale 
prices direct from our factory. Free literature. Spring- 
field Enterprises, Box 54 -E6, Springfield Gardens 13, 
N. Y. 
TUBES -TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed 1st 
Quality Top Name Brands Only. Write For Free Cat- 
alog or Call Walker 5 -7000, Barry Electronics Corp., 
512 Broadway, New York 12N, N. Y. 
DIAGRAMS! Repair Information! Radios - Amplifiers 
-Recorders $1.00. Televisions $1.50. Give Make, Model, 
Chassis. TV Miltie, Box 101 -PE, Hicksville, New York. 
COMPLETE Television sets $11.95. Jones TV, 1115 
Rambler Avenue, Pottstown, Pa. 
ARMY Throat Microphone, New, 50¢ Surplex, Box 118, 
Jersey City 4, N. Y. 
TELEPHONE Extension in your car. Answer your 
home telephone by radio from your car. Complete 
diagrams and instructions. $1.25. C. Carrier Co., 734 STEREOPHONIC Pocket AM- FM- Shortwave. Ekeradio, 
15th St., N.W., Washington 5, D. C. 646 North Fair Oaks, Pasadena, California. 
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2 WAY Wrist Radio with auxiliary long distance 
booster. Complete diagrams and instructions. $1.25. 
C. Carrier Co., 734 15th St., N.W., Washington 5, D. C. 

CAR Television. Television in your car. Easy to build 
and install. Complete Diagrams & Instructions. 
$1.25. C. Carrier Co., 734 15th St., N.W., Washington 
5, D. C. 

COLOR TV, Portable, Projection, Transistorized. 
Complete diagrams & instructions. $2.75. C. Carrier 
Co., 734 15th St., N.W., Washington 5, D. C. 

BUY Government Surplus- Walkie- Talkies; Radio -TV 
Electronics; Transceivers; Test Equipment; Oscillo- 
scopes; Radar; Voltmeters- Fraction of Army costs - 
Buy Direct from U.S. Government Depots -List & 
Procedure $1.00. Brody, Box 8 -PE, Sunnyside 4, N. Y. 

TV SETS -10 to 21" -$12 Up, Catalog available others. 
Surplus Appliances, RFD 2, Abele Park, Putnam Val- 
ley, N. Y. 

TELEPHONE Transmitter Hand set type. Suitable for 
inter -house phones, speakers or any communication 
purpose. Delivered two for $1.00. No C.O.D.'s. Tele- 
phones, Dept. C -829, 1760 Lunt, Chicago 36. 

TRANSISTOR Wireless Broadcaster Kit, compact, 
self -contained, no antenna needed, $9.95 in kit form 
or $11.95 assembled. Less battery. Order, or write for 
literature. Amerlabs, 471 Clifton Avenue, Newark 4, 
N. J. 
INTERFERENCE from nearby powerful broadcast 
stations eliminated. Preselector -filter $3.98. Free 
literature. Dealers wanted. Rickay, 97 Joyce, Bloom- 
field, Conn. 
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TRANSISTOR Workshop. Write for details! Transit, 
Box 15 -C7, Alden Manor, New York. 
HAMS! Work -the -world Alcoa all -band vertical an- 
tenna for 80, 40, 20, 15, 10, 6 meters, $16.95 shipped 
collect. Guaranteed, needs little space, no guy wires. 
Literature. Gotham, 1805A Purdy Ave., Miami Beach, 
Fla. 
WHOLESALE Catalog! Discounts to 80 %! Clothing, 
Appliances, Tools, Housewares, Jewelry, Etc! Midwest, 
156 -E, Pontiac, Illinois. 
ELECTRIC Guitar, amplifiers, wholesale, free catalog. 
Carvin PES, Covina, Calif. 
NEW TG -34A Photoelectric Tape Code Practice Sets 
with manuals $24.95; New BC- 645's, with original and 
Citizen's Band conversion schematics, data, $24.95. 
Engineering Associates, 432 Patterson Road, Dayton 
9, Ohio. 

WANTED 
CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiv- 
ing, TV types, magnetrons, klystrons, broadcast, etc. 
Also want military & commercial lab test and com- 
munications gear. We swap too, for tubes or choice 
equipment. Send specific details in first letter. For 
a fair deal write, wire or telephone: Barry, 512 Broad- 
way, New York 12, N. Y. WAlker 5 -7000. 
CYLINDER and old disc phonographs. Edison, Con- 
queror, Idelia, and Oratorio models. Berliner Gramo- 
phones and Zono -o- phones, Columbia cylinderGraph- 
ophones, and Coin- operated cylinder Phonos. What 
old catalogues and literature on early phonos prior 
to 1919. Will pay cash or trade late hi -fl components. 
POPULAR ELECTRONICS, Box 50. 

BUSINESS OPPORTUNITIES 
MAKE $25 -$50 Week, clipping newspaper items for 
publishers. Some clippings worth $5. Particulars free. 
National, 81 -PE, Knickerbocker Station, New York 
City. 
WELL -Known Importer seeks volume producing 
agents & distributors for fully -guaranteed imported 
midget radio, 31x5 " -4 tube superhet -weighs 14 oz., 
212" speaker (interchangeable earphones), leather zip - 
case, strap, batteries. Sample on request. Enclose 
Money Order $18.50 Complete. Extra set of batteries 
$1.20. Albert International, 935 Broadway, N. Y. 10, 
N. Y. 
VENDING Machines -No Selling. Operate a route of 
coin machines and earn amazing profits. 32 -page cat- 
alog free. Parkway Machine Corporation, Dept. 12, 
715 Ensor St., Baltimore 2, Md. 
$200 MONTHLY Possible, Sewing Babywear! No house 
selling! Send stamped, addressed envelope. Babygay, 
Warsaw 80, Indiana. 

INVENTIONS WANTED 
INVENTIONS wanted. Patented; unpatented. Global 
Marketing Service, 2420 -77th, Oakland 5, Calif. 

HELP WANTED 

INSTRUCTION 
LEARN While Asleep! Complete instructions $2.00. 
Guaranteed. Research Association, Box 610 -PE. Oma- 
ha, Nebraska. 

ENGINEERING Degrees, EE Option Electronics earned 
through home study. Residence classes also avail- 
able. Pacific International University (American 
College of Engineering), 5719 -D Santa Monica Boule- 
vard, Hollywood 38, Calif. 

DON'T Cry if you're having code trouble. Shortcut 
methods are pure fantasy. We teach the association 
method, approved the world over. Novice course, basic 
instruction plus practice material to 8 WPM, $5.95. 
Advanced course, practice material 9 to 18 WPM, 
$4.95. Combined -$9.95. Magnetic recording tape, 7" 
dual track, 3% IPS. Tapedcode, Box 31 -B, Langhorne, 
Penna. 

DR. Bruno Furst! Where have you heard that name? 
Famous magazines like Reader's Digest, Mechanix 
Illustrated, True, New Yorker featured his famous 
Memory Course. Now available to you at home by 
mail. Amazing new method assures tremendous mem- 
ory improvement. Now you can remember anything. 
Write today for free details: Dr. Bruno Furst Course 
in Memory and Concentration, Dept. A5, 365 West 
End Avenue, New York 24, New York. 

HIGH FIDELITY 
ELECTRONIC Guitars, amplifiers, wholesale, free 
catalog, Carvin PEH, Covina, Calif. 

A DIAMOND tip installed in your LP or 78 sapphire 
needle is only $8.95. Send needle only. Packard Ra- 
dio, 67 Littlefield St., Pawtucket, R. I. 

IF You Like To Collect Records, you should send for 
our Free Catalog of Wrought Iron Record Cabinets 
that hold over 250 albums, Leslie Creations, Dept. 
C522, Fafayette Hill, Pa. 

DISGUSTED of "Hi" Hi -Fi Prices? Unusual dis- 
counts on all high fidelity requirements. Write now. 
Key Electronics Co., 120 Liberty, New York 6, N. Y. 

TAPE RECORDERS 

RECORDERS, Hi -Fi, Tapes. Free wholesale catalogue. 
Carston, 215 -P E. 88 St., N.Y.C. 28. 

STEREOPHONIC, Monaural Recorded Tapes, Record- 
ing Tape, Accessories. Write. Efsco Sales Company, 
West Hempstead, N. Y. 

TAPE Recorders, Tape. Unusual Values. Free Cata- 
log. Dressner, 69 -02 F, 174 St., Flushing 65, N. Y. 

MISCELLANEOUS 
HIGH Paying Jobs; Foreign, U.S.A. All trades. Travel 
paid. Information. Application forms. Write Dept. SONGPOEMS and Lyrics Wanted! Mail to: Tin Pan 
21M National, 1020 Broad, Newark, N. J. Alley, Inc., 1650 Broadway, New York 19, N. Y. 

When you order by mail... 
please print your name and address clearly, be spe- 
cific in your order, enclose proper amount, allow am- 
ple time for delivery. 
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"TAB " -for -KITS!- from -"TAB" 
Each "TAB" Kit Contains the Finest Selection of Top Quality Components in the Most Popular Values and Sizes 

35 Precision Resistors 40 Insulators 
10 Switches 35 Power Resistors 75 Resistors IAC etc1/2/1/2W 75 Mica Condensers 150 Carbon Resistors 5 Crystal Diodes 45 Panel Lamps 250 ft. Hook Up Wire, Asst'd 
12 Electrolytic Cond's 100 Fuses, asstd. all types 15 Volume Controls 100 Ceramic Condensers 36 Tube Sockets 150 Coil Forms 
65 Tubulaar Condensers 6 Crystals á Holders 500 Lugs & Eyelets 65 Inductors & Coils 10 Bathtub Oil Cond's 5 Microswieches 

5 lbs. Surprise Package 10 Wheat Lamps 10 Transmit Mica Conde 3 Transistor Xfmrs 
Free Kit with Each EACH 

$10 Kit order KIT ONLY 99c 
D TUBES TESTED 

0A2 9LP7 2.00 .80 
.72 OB2 2C22 20/$1 
.82 053 7193 20/$1 
.84 0C3 434A 1.98 
.80 003 1N34A 2/51 
.50 OZ4 CK722 .99 
.98 1AX2 5U4 .59 
.78 1B3 5V4 .89 

1L4 5Y3 .59 .82 
.78 104 6AB4 .59 
.78 1R5 6AC7 .79 
.78 154 6AG7 .97 
.68 155 6AH4 .89 
.69 1T4 6AH6 .95 

11.15 6AK5 .69 .59 
1X2 6AL5 .59 .66 

.68 2021 6AQ5 .66 
2X2 6055 .75 .48 
2V3 .48 6AT6 .49 
385 .69 6AU4 .89 
954 1O /S1 6AU6 .59 
955 .33 6AX4 .79 
957 .30 6BA6 .59 
1619 4/51 6BC5 .59 
1625 29 6BE6 .59 
1626 5 /$1 65F5 .79 
1629 4/31 6BG6 1.49 
807 1.15 6855 .89 
808 .89 68L7 .99 
5P51 1.49 68N6 .89 

NEW FIRST QUALITY 
GUARANTEED 

6606 1.19 7Q7 .79 
60Q7 .99 12AT6 .59 
6C4 .49 12AT7 .79 - 

6C86 .69 12AÚ7 .69 
6CD6 1.49 12AV6 .59 
6X6 .59 12A6 .59 
6.15 .59 12AX4 .79 
6 .16 .59 120X7 .79 
656 .59 12857 .89 
657 .79 126Y7 .89 
6L6 1.19 12507 .69 
654 .59 12557 .69 
65A7 .79 12557 .69 
6507 .69 12507 .69 
65.17 .69 14A7 .69 
6557 .69 196G6 1.69 
6SL7 .69 25E516 1.29 
6557 .69 25Z8 .79 
6507 .59 35C5 .59 
6T4 1.19 35L6 .59 
678 .98 35W4 .59 
608 .98 35Z5 .55 
6V6 .59 50A5 .69 
6W6 .79 SOBS .79 
6X4 .39 SOCS .69 
7A8 .79 50L6 .69 
7C5 .79 75 1.00 
7F7 .79 76 5/$1 
7F8 .79 77 3/31 
707 .79 117L7 1.75 

SPECIALS I "THAT'S A BUY" 1 SPECIALS 
TRANSISTOR MIN. TRANSFORMERS MATCHED SET AUDIO HiFi 
INPUT It OUTPUT (Mfgr. cost $91, SPECIAL per pr. $2 
TRANSISTOR MIN AUDIO INPUT HIFi SPECIAL $1 
MINFAN (AC) COOL THAT TUBE, TRANSISTOR or EQUIPMENT; 
TAPPED for 8 &I2VAC operation $1.89 @, 3 for $5 
DC MINFAN 12 to 28VDC MOBILE USE 52 -89 5. 2 for 55 
AN-METER 30VDC/2 %ACCY /2 "SQ or RD mtg. 51.98 @, 3for $5 
MINIATURE METER 1MADC /2 %ACCY. Bd. or Sq. Mtg...$3.89 

ARC 5 TRANSMITTERS 
BC451 /4to5.3mca Tested $4.95 BC457 AS IS 51.39 
BC458 /5.3toTmcs Tested $9.85; BC458 AS IS $1.98 
ARC5/T19 /3to4mes Tested $6.89; AN- ARR2RCVR AS í5 41.89 
SLIM JIM HIGaln Dynamic Mike Tilt Stand & sfmr.. _53.98 
RELAY 4PDT 12to24VDC miniature Type 1 @, 6 for $5 
RELAY 
BRONZE 4HeyN utyN115V 80ey Synchro Se syns 1 ®' 2 

6 for 
for $9 

TRANSMITTING HiV Mica .006 @ 2500Vwkg Ca acitor..7 for $1 
TLA Type Oil upright 4 mfd /600 WVDC Capacitors....3 for $2 
CIRCUIT BREAKER 3AG FUSES 3,5,7.10,15 &20amp... .3 for 51 
SNOOPERSCOPE 2" TUBE & DATA $50 Value, $4.75 @, 2 for 59 
CIRCULAR SLIDE RULE Equiv 12" Rule Data & Case $1 
THERMO- REGULATOR 105&32 DegF /Sana Mercury Type 81 
GR VARIAC 200Cu/860watt /Oto115V. Used Recoud 510 RUBBER STAMP 8DIGIT /Oto9/ 18pt Type NEW Reg$4, Spel $1 @ 
EVEREADY TYPE 2 cell SEARCHLIGHT lees batteries...2 for $1 
MICROSWITCH 13- 1 /S.P. /3Oamp CASED &ARC /magnet..6 for $1 
NEW T30 THROATMIKE Reg $5 SPECIAL......$1 @, 3 for $2 
SWEDISH STEEL WOOD SAW FINEST $16 value 53 @, 4 for 510 
THOR 1/4" JACOBS CHUCK H.B. DRILL $20 VALUE 

514 @, 2 for $26 
NEW IMPROVED "TAB" HI -FI SPEAKERS! 

15" TRIAX, 25 WATT /20 -20000 CYCS. xF1SH3X $37.30 12" TRIAX, 20 WATT 40 -20000 CYCS. &F1243X 28.50 12" COAX, 20 WATT /35 -18000 CYCS, b-F1242X 22.00 
SONOTYPE CA12 /COAX /12 WATT, 40 -14000 CYCS 19.11 

"TAB" FINEST HI -FI RECORDING TAPE 
7" Reel -1200 Ft. Per Reel 

$1,45 
Lots 

Sold on Money Back Guarantee J 0112 

FERRO -SHEEN Igprenova processed, qualliity iconitrolled, coonnstant output, Noise FREE, Splice FREE Plastic Tape. Freq. 71/2 IFS 40 to 15000 cycles Oxide Wnd. In.. "TAB" @ $1.59 ea.; 3/$i.50 ea. New Ist Quality "MYLAR" 2400 Ft. -7" Reel Ferro -Sheen processed RECORDING TAPE @ 54.49, 3/512 Guaranteed Replacement Needles -All Cartridges LP or 78 
1 /Diamond $8; 2 /Diamonds 516; Diamond á Sap. $10 

Please Send Cartridge Name á Number 
$59 ELECTRONIC FLASH! 400 II SHAWLITE $$$20 

Assembled & ready to work! Not a Kit! Latest features SUPER CIRCUIT -law cost flash less than 3 /4e, Inbilt AC A Batteries all in one 
se, powerful, compact, Guide No. Color 60 +. B &W 200 +. Recycles 2 seeds includes SOWS/ $24/525 mfd /450WV Flash condor. Special 520 Batteries not included. Two (2) 140V....510 

PHOTOFLASH SLAVE "PE" APRIL 57 
PFS9B COMPLETELY BUILT READY TO FLASH $20 PFS9K UBUILD KIT FORM 17 "TAB" PHOTO ELECTRONIC FLASH BOOK ILLINOIS PHOTOFLASH HANDBOOK. .................. 50 
NEW GTD -FLASH 525mfd /450WV CAPACITORS, 50 

$6 P. 2/511, 5/$30 
TERMS: Money Back Gea. (cost of mdse. only), 52 min. order F.O.B. N.Y.C. Add shpg. charges or for C.O.D. 23% Dep. Prices shown are subject to change. 

WRITE 4 CATALOGI OUR 12TH YEAR IN BUSINESS 
111P Liberty St. New York 6J, N. Y. 

Reefer 2.6245 

"TAB" 
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Superior's New Model 670 -A SUPER -METER 
A Combination VOLT -OHM MILLIAMMETER PLUS 

CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL MEASUREMENTS. 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 

Volts 
A.C. VOLTS: O to 15/30/150/300/1,500 /3.000 Volts 

OUTPUT VOLTS: O to 15/30/150/300/1,500 /3,000 
Volts 

D.C. CURRENT: O to 1.5/15, Ma. o to 1.5/15 
Amperes 

RESISTANCE: O to 1,000 /100,000 Ohms 0 to 10 

Megohms 
CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good - 

Bad scale for checking quality of electroylic 
condensers) 

REACTANCE: 50 to 2,500 Ohms, INDUCTANCE; .15 to 7 Henries 
2,500 Ohms to 2.5 Megohms I to 7,000 Henries 

DECIBELS: -6 to +18, +14 to +58, + 34 to +58 

ADDED FEATURE: 
Built -in ISOLATION TRANS- 
FORMER reduces possibility of burn- 
ing out meter through misuse. 

The Model 670 -A comes housed in a 
rugged crackle -finished steel cabinet 
complete with test leads and operat- 
ing instructions. 

Superior's New Model 770 -A The FIRST POCKET -SIZED 

VOLT -OHM MILLIAMMETER 
USING THE NEW "FULL- VIEW" METER. 

71% MORE SCALE AREA!! FEATURES 
Yes, although our new FULL -VIEW 
D'Arsonval type meter occupies exactly the 
same space used by the older standard 2t',' 
Meters, it provides 71% more scale area. 
As a result all calibrations are printed in 
large easy -to -read type and for the first 
time it is now possible to obtain measure- 
ments instead of approximations on a 
popular priced pocket -sized V.O.M. 

6 A.C. VOLTAGE B NGES: 0- 15/30/150/300/ 
1500/3000 Volts. 6 D VOLTAGE RANGES: 
0- 7.5/15/75/150/750 /15 0 Volts. 2 RESISTANCE 
RANGES: 0- 10,000 Ohms 0 -1 Megohm. 3 D.C. 
CURRENT RANGES: 0- 15/150 Ma., 0 -1.5 Amps. 
3 DECIBEL RANGES: -6 db to -4-18 db, 4-14 
db to 4-38 db, -1-34 db, to 4-58 db. 

Compact - measures 3!s" X 5 11," x 21/4" 
Uses "Full View" 2% accurate 850 Micro- 
ampere D'Arsonval type meter. Housed in 
round -cornered, molded case. Beautiful 
black etched panel. Depressed letters filled 
with permanent white, insures long -life 
even with constant use. 

Model 770A comet 
complete with self - 

ined ba 
les, test loads and 
operating instruc- 
tions. 

1585 

Superior's New Model TV -50 

MODEL TV -50 comes 
absolutely complete 
with shielded' leads 
and operating in- 
structions. Only 

GENOMETER 
7 SIGNAL GENERATORS IN ONE! R. F. Signal Generator for A.M. R. F. Signal 
Generator for F.M. Audio Frequency Generator Bar Generator Cross Hatch 

Generator Color Dot Pattern Generator Mdrker Generator 

R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and 
F.M. alignment. Generates Radio Frequencies from 100 Kilocycles to 60 
Megacycles on fundamentals and from 60 Megacycles to 180 Megacycles 
on powerful harmonics. VARIABLE AUDIO FREQUENCY GENERA- 
TOR: In addition to a fixed 400 cycle sine -wave audio, the Genometer 
provides a variable 300 cycle to 20,000 cycle peaked wave audio signal. 
BAR GENERATOR: Projects an actual Bar Pattern on any TV Receiver 
Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20 vertical 
bars. CROSS HATCH GENERATOR: Genometer will project a cross- 
hatch pattern on any TV picture tube. The pattern will consist of non - 
shifting horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. DOT PATTERN GE 'ERATOR (FOR COLOR TV): The 
Dot Pattern projected on any color W Receiver tube by the Model TV -50 
will enable you to adjust for proper color convergence. MARKER, 
GENERATOR: The following markers are provided: 189 Kc., 262.5 Kr., 
456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500 Kc., 3579 Kc., 
4.5 Mc., 5 Me., 10.7 Mc., (3579 Kc. is the color burst frequency.) 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER- NO C O. D. 

SEE FOLLOWING PAGE FOR COMPLETE DETAILS 
MOSS ELECTRONIC DISTRIBUTING CO., INC. DEPT. D -346, 3849 TENTH AVENUE, NEW YORK 34, N. Y. 

130 
PRINTED IN U.S.A. POPULAR ELECTRONICS 

l 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


For the first time ever: ONE TESTER 

PROVIDES ALL THE SERVICES LISTED BELOW! 

11W41414,14ift 

ITS A 

with a range of .00001 Microfarad to 1000 Microfarads 
(Measures power factor and leakage toc. 
IT'S A 

RESISTANCE BRIDGE 
with a range of 100 ohms to 5 megohms. 
ITS A 

SIGNAL TRACER 
which will enable you to trace the signal from antenna to 
speaker of all receivers and to finally pinpoint the exact 
cause of trouble whether it be a part or circuit defect. 
ITS A 

TV ANTENNA TESTER 
The TV Antenna Tester section is used first to determine 
if a "break" exists in the TV antenna and if a break does 
exist the specific point (in feet from set) where it is. 

Specifications 
CAPACITY BRIDGE SECTION SIGNAL TRACER SECTION 

4 Ranges: .00001 Microfarad to .005 Microfarad; .001 Micro- A built -in high gain pentode voltage amplifier, plus a diode 
farad to .5 Microfarad; .1 Microfarad to 50 Microfarads; 20 rectifier, plus a direct coupled triode amplifier are combined 
Microfarads to 100D Microfarads. This section will also locate to provide this highly sensitive signal tracing service. With 
shorts, and leakages up to 20 megohms. And finally, this sec- the use of the R.F. and A.F. Probes included with the Model 
tion will measure the power factor of all condensers from .1 76, you can make stage gain measurements, locate signal 
to 1000 Microfarads. (Power factor is the ability of a conden- loss in R.F. and Audio stages, localize faulty stages, locate 
ser to retain a charge and thereby filter efficiently.) distortion and hum, etc. Provision has been made for use of 

VRESISTANCE BRIDGE SECTION 
phones and meter if desired. 

2 Ranges: 100 onms to 50,000 ohms; 10,,000 ohms to 5 meg- TV ANTENNA TESTER SECTION 
ohms. Resistance can be measured without disconnecting Loss of sync., snow and instability are only a few of the 
capacitor connected across it. (Except, of course, when the faults which may be due to a break in the antenna, so why 
R C combination is part of an R C bank., not check the TV antenna first? The Model 76 will enable 

As Design 
the Model 76 is in our opinion 

would like 
the best 

to 
combination unit of its kind we have been privileged 
to design. Although it is comparatively a low-priced 

tester, it wile, after you become acquainted with 

its multiple services, be your mast frequently used 

instrument. S. LITT 

L. NIELENKEVITZ 

you to locate a break in any TV antenna and if a break does 
exist, the Model 76 will measure the location of the break in 
feet from the set terminals. 2 Ranges: 2' to 200' for 72 ohm 
coax and 2' to 250' far 300 ohm ribbon. 

Model 76 comes complete with all 
accessories including R.F. and 
A.F. Probes; Test Leads and op- 
erating instructions. Nothing 
else to buy Only 

$2695 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C. O. D. 

We invite you to t'y before you 
buy any of the models described 
on this page, the preceding 
page and the follovirg page. 
If after o 10 day fial you are 
complete y satisfied and decide 
to keep the Tester you need 
send us cnly the d,-vn payment 
and agree to pay -he balance 
due at -he montsly indicated 
rate. 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely motkfied, you 
ore privileged to retcrn the Tester 
to us, cnnrellingi any further 
obligation. 

SEE OTHER 
SIDE 

CUT OUT AND MAIL TODAY! 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
DEPT. D -346 3849 TENTH AVENUE, NEW YORK 34, N. Y. 

Please send me the units checked. I agree to pay down payment within 
10 days and to pay the monthly balance as shown. It is understood there 
will be no finance or interest charges added. It is further understood that 
should I fail to make payments when due, the full unpaid balance shall 
become immediately due and payable. 

Model TW -l1 ...Total Price $47.50 
$11.50 within 10 days. Balance 
$6.00 monthly for 6 months. 
Model TD -55 ... Total Price $26.95 
$6.95 within 10 days. Balance 
$5.00 monthly for 4 months. 

Model 670 -A... Total Price $28.40 
$7.40 within 10 days. Balance 
$3.50 monthly for 6 months. 

Name 

Address 

City 

[j Model TV-50 ... Total Price $47.50 
511.50 within 10 days. Balance 
$6.00 monthly for 6 months. 

El Model 76 . . Total Price $26.95 
S6.95 within 10 days. Balance $5.00 
monthly for 4 months. 

Model 770-A ...Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

_. Zone ._ _State__ 

All prices net, F.O.B., N.Y.C. 

MI 
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Superior's New Model TD -55 

Streamlined 

LURE TE5TER F 

TUBE TESTER 
The Experimenter or Part-time Serviceman, who has 
delayed purchasing a higher priced Tube Tester. 
The Professional Serviceman, who needs an extra 
Tube Tester for outside calls. 
The busy TV Service Organization, which needs 
extra Tube Testers for its field men. 

You can't insert a tube In wrong socket. Separate sockets are 
used, one for each type of tube base. "Free- point" element 
switching system Any pin may be used as a filament pin and 
the voltage applied between that pin and any other pin, or even 
the "top- cap ". Checks for shorts and leakages between all 
elements. Provides a super sensitive method of checking for 
shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 
ually indicated. Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast -action 
snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system. 

Speedy, yet efficient operation 
is accomplished by Elimination 
of old style sockets used for 
testing obsolete tubes (26, 27, 
57, 59, etc.) and providing sock- 
ets and circuits for efficiently 
testing the new Nova! and Sub - 
Minar types. 

Model TD -55 comes complete 
with operating instructions and 
charts and streamlined carrying 
case. 

$269s 

Superior's new Model iw -11, STANDARD PROFESSIONAL 

TABE TESTER 
Tests ., rrludinr; 
LOtkm. Hearing Aid, Thyratron, L".niat.rr,s. 
Sub -miniatures. Novais, Sub- minars, Prox- 
imity fuse types, etc. 
Uses the new self -cleaning Lever Action 
Switches for individual element testing. Be- 
cause all elements are numbered according 
to pin- number in the RMA base numbering 
system, the user can instantly identify which 
element is under test. Tubes having tapped 
filaments and tubes with filaments terminat- 
ing in more than one pin are truly tested 
with the Model TW -11 as any of the pins 
may be placed in the neutral position when 
necessary. 
The Model TW -11 does not use any combina- 
tion type sockets. Instead individual sockets 
are used for each type of tube. Thus it is 
impossible to damage a tube by inserting 
it in the wrong socket. 
Free -moving built -in roll chart provides com- 
plete data for all tubes. All tube listings 
printed in large easy -to -read type. 

NO st panel for plug- 
, ,p' r ,' ., r p.nn,s or ,ixtcrnal ampli fier will 
detect microphonic tubes or noise due to faulty 
elements and Innse intim ai rnnnertions. 

EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW CURRENT TUBES - 
Previously. on t yp, tuba Irsler, 
it has been standard prat tar to use un, 
scale for all tubes. As a result, the calrbra 
tron for low- current types has been re 
strrcted to a small portion of the scale 
The extra scale used here greatly simpli- 
fies testing of low- current types 

The Model TW -11 oper- 
ates on 105-130 Volt 60 
Cycles A.C. Comes 
housed in a beautiful 
hand -rubbed oak cabi- 
net complete with port. 
able cover. 

$475° 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 

FIRST CLASS 

Permit No. 61430 

New York, N. Y. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the U. S. 

POSTAGE WILL BE PAID BY - 
MOSS ELECTRONIC DIST. CO., INC. 

3849 TENTH AVENUE 

NEW YORK 34, N.Y. 

_- 

tt:11MMEIM 

We invite you to try before you 
buy any of the models described 
on this and the preceding pages. 
If after a 10 day trial you are 
completely satisfied and decide to 
keep the Tester, you need send us 
only the down payment and agree 
to pay the balance due at the 
monthly indicated rate. (See other 
side for time -payment schedule 
details.) 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you 
are privileged to return the Tester 
to us. cancelling any further 
obligation. 

SEE OTHER 
SIDE 

CUT OUT AND MAIL TODAY! 
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