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why the 

Catai lft# 
RECORD CHANGER 

belongs in your 
High Fidelity System 

Minimum 
Noise and 
Distortion 

Accurate 
Speed g Pitch 

Jam -Proof 

Four Speeds 

Automatic 
Intermix 

...Plus 

Balanced, heavy 4 -pole motor... 
balanced pulley and coupler reduce 
rumble to an inaudible minimum. 
Automatic muting switch and R/C 
network eliminate 'clicks.' 

Collaro quality control limits for the 
RC -456 are less than 0.25% rms wow 
and 0.1 % rms flutter measured at 
331/3 rpm ... unmatched by any other 
record changer. 

Collaro safety -clutch prevents damage 
even if tone -arm is held 
or moved during change cycle. 

__ Plays all 78, 45 and 331/3 rpm records 
... plus new types designed for 
162/3 rpm speed. 

Plays 7, 10 and 12 -inch records stacked 
in any order - automatically. 

For playing records individually or 
for selecting and playing specific 
bands and parts of a record. 

Simple 
Installation 

* Rapid change cycle independent of record speed. * Automatic 'shut -off' after last record. 
* Simple, one -knob speed selection. 
* Gentle, straight- spindle record handling. 
* Interchangeable, plug -in cartridge shells. 
* Heavy, rim -weighted turntable for flywheel action. 
* Automatic idler- disengage prevents idler flats. 

Prewired power and audio connections 
eliminate soldering. Pre -cut mounting 
board available. 

At leading sound dealers, or write dept. XM18 

ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y. 



QUALITY INSTRUMENTS BY EMC 
1 v tr ory r 

Save More ...Service Better 

ee 

nt 

A COMPLETE "ECONOMY- LINE" 
WITH HIGH -PRICED FEATURES. 
Advanced production techniques and ex- 
tensive quality controls assure you of a 
high quality, reliable instrument at the 
lowest possible price . . . compare and 
you'll agree - it's smart to buy EMC. 

VOLOMETER - EMC Model 102 
Durable molded bakelite case, pocket size. 
Features 800 micro amperes D'arsonval -type 
meter, 31/2 inch plastic meter, accurate to 
within 29'. Three AC current ranges - and 
the same zero adjustment for both re- 
sistance ranges. 
$14.90 wired & tested $12.50 kit form 

VOLOMETER - EMC Model 104 
This precision -engineered instrument fea- 
tures a 41/2 inch, 50 microampere meter, 
with alnico magnet . with 3 AC current 
ranges to 3 amps and three resistance 
ranges to 20 megohms. 

$26.95 wired & tested $19.25 kit form 

MUTUAL CONDUCTANCE 
TUBE TESTER - EMC Model 206 P 

One of the finest pieces of tube testing 
equipment at a price comparing favorably 
with emission -type testers. This completely 
flexible model using lever -type switches 
offers extremely accurate results with ease 
of operation. 

$83,50 (hand rubbed carrying case) 

TUBE TESTER and REJUVENATOR - 
EMC Model 209 

Miniaturized instrument gives fast, abso- 
lutely accurate checks for tube quality, 
shorts, leakages, continuity, and opens on 
all modern and future tubes ... uses stan- 
dard emission test for quick readings on 
modern, 31/2" plastic meter. $38.50 in 

144 hand rubbed carrying case. 
$35.90 (hammertone metal case) 

$25.90 kit form 

VOLT -OHM- CAPACITY METER - 
EMC Model 107 

Directly measures capacity, resistance and 
complex waveforms peak to peak. Some of 
the high quality features at no extra cost 
are expanded scale cannot burn out . 
measures 50 mmfd to 5000 mfd . . induc- 
tance from 1.4 henries to 140,000 henries 
in 4 ranges ... 10/0 multipliers for voltage 
capacity and resistance measurements. 
$48,90 wired & tested $34,50 kit form 

VACUUM TUBE VOLTMETER - 
EMC Model 106 

Specially designed for field alignment of 
TV and radio sets. Uses 1% precision re- 
sistors for voltage multipliers. 5 db ranges. 
Full scale deflection of 11/2 volts for both 
AC -DC volts. Housed in compact portable 
bakelite case. Size 41/4" x 51/4" x 27/e ". 
Net weight 3 lbs. 

$35.00 wired and tested $23.90 kit form 

WIDE BAND OSCILLOSCOPE FOR COLOR AND MONOCHROME TV 

EMC Model 601 
EMC Model 601 oscilloscope gives you the highest quality features ever found in this price 
field. Exclusive features: full 5 me bandwidth for color TV servicing - push -pull vertical 
amplifier, .02 volt per inch sensitivity - 5 UP1 -5" scope tube - 60 cycle phasing control - 
DC positioning controls eliminates overshooting and bounce - built -in peak -to -peak calibration 
reference - 2 -step compensated attenuator input - multivibrator sweep, from 15 cycles to 
over 75 kilocycles. $117.90 wired and tested - $70.90 kit form 

Write today for FREE illustrated catalog and technical information on the EMC economy line. 

RF -AF CRYSTAL MAKER 

TV Bar -Generator -EMC Model 700 
The popular 700 has three extra features - 
bar generator for TV adjustment with a 

variable number of bars available for hori- 
zontal or vertical alignment. Complete 
coverage from 18 cycles to 108 megacycles 
on fundamentals. $55.90 wired and tested 

Yes. send me o complete catalog of all EMC Instruments PE -12 
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Train in Great Shops of COYNE for better jobs in 

TWO TOP OPPORTUNITY FIELDS 
Whether 17 or up to 45 years of age, train the Coyne 
way for a better job and a real fuure in ELECTRIC - 
ITY- ELECTRONICS or TELEVISION- RADIO, 
fields that offer a world of opportunities. 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 - 
established 1899. No advanced education or previous 
experience needed. Employment service to graduates. 
START NOW -PAY LATER - Liberal Finance Plans and 
Easy Payment Plans. Also part -time employment 
help for students. Training in Refrigeration and 
Electric Appliances can be included. 

B.W. COOKE Jr., President FOUNDED 1899 

A Technical Trade Institute Operated Not For Profit 
1100 S. Pauline Street, Chicago, Dept. 9G-71H 

ELECTRICITY RAOIO TELEVISION REFRIGERATION ELECTRONICS 

MAIL COUPON 
FOR FREE BOOK 
Send coupon for 48 -page illus- 
trated book "Guide to Careers 
in Electricity- Electronics and 
Television-Radio." No cost; no 
obligation; no salesman will call. 
Vets and Non -Vets get vital 
facts pow! r B. W. COOKE Jr., President 

CONE ELECTRICAL SCHOOL 
500 5. Pauline St., Chicago 12, III., Dept. 96 -71H 

Send BIG FREE book and details of your training 
offer. This does not obligate me and no salesman 
will call. I am interested in: 

( ) Electricity -Electronics ( ) Television -Radio 

Name 

Address 

City State 

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 "tactcad 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 3uides to show you how to 
do actual serväcing jobs -make money early in course. Free Life- 
time Employment Service to Graduates. 

B. W. COOKIE, Jr. 

Pr, tent 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. Paulina Street, Chicago 12, Dept 96-HT 7 

December, 1956 

Count-the Institution behind this treir- 
inC ... the largest. Went. beet equipped 
reeidentfole,Aoolofitekird. Fou ndedl óp3. 

YOU CAN 
QUICKLY 

BE DOING INTERESTING 

PROFITABLE WORK 

LIKE THIS 

Seoul ea,csrafrt 1.34 knee 
Book 
and full details, 
including easy 
Payment Plan. No 
obligation, no 
salesman will call. 

COYNE Television 
F Home Training Division 
1 500 S. Paulina St., Chicago 12, III. 
L Dept. 96 -1{T7 

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

ur vH° on 

Name 

Address 

City State 
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phonograph with the 

Ceramic 
Phono Cartridge 

The WC10 "Twin- Lever" Improvement Cartridge will 

dramatically improve the tone quality of your conven- 

tional home phonograph -will actually make it better 

than new! The low price of the "Twin- Lever" permits 

anyone to enjoy the luxury of faithful reproduction of 

recorded music. 

This remarkable cartridge replaces practically all 

three- speed, plastic -cased cartridges, crystal or ceramic, 

turnover or single needle. 

It is easily installed in any tone arm with standard 1/2" 

mounting centers. Needle replacement can be accom- 

plished in seconds - without tools -with the cartridge 

in the arm. 

MODEL WC10 MODEL WCIOD 

list Price $9.50 List Price $34.00 
with two sapphire needles with a l -mil diamond and 

a 3 -mil sapphire needle 

N ELECTRONICS SINCE 1925" 

SHURE BROTHERS, INC. 
Microphones -Electronic Components, 

214 NARTREY AVENUE EYANSTON, ILLINOIS 
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After Class 78 
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Tuning the Short -Wave Bands Hank Bennett 86 
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COMING NEXT MONTH (JANUARY) 

(ON SALE DECEMBER 20) 

Look for construction details on a simple 
short -wave converter, the "Economy" tube 
tester, and a transistorized superhet that re- 
quires no outdoor antenna. Three experi- 
ments which utilize sun batteries or solar cells 
will also be described. 

You will be interested to know that elec- 
tronic technicians now "make noise" in special 
sound chambers to find how much racket both 
instruments and human beings can stand. 
Don't miss the "Whys and Wherefores of 
Watts" which should help you to understand 
hi -fi better. And if you want to locate those 
rattles in your car, try clamping our speaker/ 
coffee can arrangement to your dashboard. 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 

(DECEMBER) 

Electronic Aids for Small Aircraft 
Listening Tests for Speakers 

An Experimental Hi -Fi System 

All- Transistor Amateur Transmitter 

A Light Bulb Volume Expander- Compressor 

A "Densitimer" for the Darkroom 

A ways say you saw it in- POPULAR ELECTRONICS 
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LOOKING FOR JOB SECURITY AND SUCCESS? 

LET MY STUDENTS AND GRADUATES TELL YOU 

ABOUT MY TRAINING- 

NEW! NEW! 
NEW! 

COLOR TELEVISION 
TECHNICIAN COURSE 
Sylvania Now Sponsoring 

RTTA's Color TV 

Technician Course 
One of the nation's largest elec- 
tronics manufacturers and market- 
ers Sylvania Electric Products Inc. 
in its continuing effort to cooperate 
with independent service dealers 
is now sponsoring the RITA Color 
Television Technician Course. 
The Color Television Technician 
Course is being made available to 
authorized Sylvania Dealers 
throughout the 48 states who are 
interested in expanding their 
knowledge and experience in Color 
TV servicing. 
Learn the latest. Be arepared for 
your share of those profits) RTTA's 
Color TV Servicing Course brings 
you the most complete, up- to -the- 
minute data and procedures for 
the servicing and maintenance of 
all Color TV receivers and equip- 
ment. The 14 lesson course guides 
you through the development and 
transmission of the composite color 
TV signal, and includes trouble - 
shootrng and servicing methods. 
The some step -by -step, easy -to- 
follow approach used so success- 
fully in our other courses. 

HAS OWN BUSINESS 

I have a shop al home and 

have been working an radie 

and TV after working hours 

of my regular job. I average 

$50 a week for this part time 

work. RITA training helped 

me in making extra money 

and giving me experience it 
the electronic field. 

Richard Hennis, little Rock, Ark, 6 30 54 

SERVICE MANAGER 

6 23.'54 

I manage two radio am 
television shops, one here 

and one in Pompano Beach. 

RITA training increased my 

knowledge of TV circuits anc 

showed me new, quicken 
methods of repairing. Les 

sons as presented are very 

concise and dear. 

William Phillips, Fort Lauderdale, Pia. 

REPAIRED EVERY SET 

RITA training helped me to 

understand TV more thor- 

oughly. I have repaired ev- 

ery set that I was called on 

to repair. 6 21'54 

Andrew Busi, Jr., Iselin, Pa. 

YOU, TOO, CAN GET A BETTER -PAYING JOB IN THE EVER -EXPANDING 

RADIO -TELEVISION- ELECTRONICS FIELD 
Why limit yourself and your earnings because of your lack of training. Learn AT 
HOME in your SPARE TIME to be an electronic technician, television repairman, or 
studio technician. You don't need any experience whatsoever. Many student:. 
earn enough in their spare time to pay for the entire course. 

After you finish my Radio -FM Television Course or FM- 
Television Course you can have, if you want it, two 
weeks of laboratory training at my associate resident 
school in New York City -AT NO EXTRA COST. 

If you have had previous radio and television expe- 
rience you can take my practical TV Studio Technician 
Course to qualify for a good -paying job in a TV 
studio. 

Write to me today and let me show you how you can 
begin now to put yourself on the road to a better future. 

VETERANS! 
My school fully approved to train veterans under new 
Korean G.I. Bill. Don't lose your school benefits by waiting 
too long. Write discharge date on coupon. 

YOU GET 

THESE 
FREE 

RTTh r 

L. C. Lane, B.S., M.A. 
President, Rodio -Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Rodio & Television, 

-ABOUT MY EQUIPMENT 
YOU GET ALL THIS EQUIPMENT 

Superesel 

Radio Receiver 
Public Address System 

Combination Voltmeter - 

Ammeter- Ohmmeter 

AF -RF 

Signor 

Generator 

-.,-411) 
(-w Telephone 

Transmitter 

... amoney making little gem." 
s have competed kit #6 and was amazed at how It works. 

I showed it to a friend of mine and he asked me to set ft 
up for one of the picnics his social club was having. Thal 
sure is o money making little gem. 

John Fernandez, Fresno, Colti, 6, 7/54 

"We get excellent pictures . . 

I would like to compliment you on on excellent and complete 

course. We net excellent pictures on my TV set from WSYR 

(Syracuse, N.Y.), approximately 110 air miles away. The 

set is working good and 1 have had to replace only three 
Aubes since 1 assembled it Mo years ago. 

Larry H. Stafford, Kingston, Ont., Canada 7/8 54 

... very good reception .. . 
1 have really enjoyed the course and bare come a long ray 
In TV servicing. I om getting very good reception on my -TV 
station considering that the nearest VHF station is 120 miles. 

J. W. Hanlon, Jr., Henderson, Texas 7/13 54 

MAIL THIS COUPON TODAY! 

Radio -Television Training Association 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

December, 1956 

L 

MI ti 
Mn. Leonard C. Lone, President 
RADIO -TELEVISION TRAINING ASSOCIATION 

Dept. PE. 12C 52 East 19th Street, New York 3, N. Y. 
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show me 
how 1 con moka TOP MONEY IN TELEVISION. I under- 
stand I am under no obligation. 

(PLEASE PRINT PLAINLYI 

Natur 

Address 

Cr, 

Age 

Zone Store 

Color TV Course 
Raeiu.FM -TV Technician Course 

FM.TV Technician ( ourse 

TV Studio Techni 
cran Course 

B> IN 

VETERANS! 
Write discharge date 

MI OM MI WI VII 
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you get the most for your money when you build 

ALLIED'S own knight-kits 
* You get maximum value for your kif dollar * You get premium quality part; 

* You get advanced design and top performance * You get exclusive new features 

* You get easiest -to- follow instructions for assured success in the finished equipment 

BUY WITH CONFIDENCE FROM THE PIONEERS IN ELECTRONIC KITS 

Printed 
Wiring 

Fascinating knight -kit 
TRANSISTOR RADIO KIT 

Model S-765 Experiment with the 
marvel of transistors! only Printed circuit mount - 435 i boar p d simlifies 
asng sembling. Just 
mount components, 

solder a few connections and enjoy ex- 
cellent AM broadcast reception. Com- 
pact; fits in palm of your hand; oper- 
ates from single penlight cell that lasts 
for months. Complete with all parts, 
transistor and penlight cell. Easy to as- 
semble. Shpg. wt., 2 lbs. 
Model 5.765. Net only. ,$4.35 
S -266. Accessory kit; 4000 ohm double 
headphones and all parts for outdoor 
antenna. Net $3.15 

knight -kit TWO -WAY 

INTERCOM SYSTEM KIT 

Model S -295 Easy to build -ideal 
Con- 

only for 
ste of Master and Re- 

smote 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. With 
tubes and 50 -ft. cable. (Up to 200 -ft. 
may be added.) Each unit 43% x 6% x 
4% "; antique white finish. For AC or 
DC. Easy to assemble. 7 lbs. 
S -295. Net only $14.75 

$147 

knight -kit "SPACE- SPANNER" 

BANDSWITCHING RECEIVER KIT 

Model S -243 All -new 2 -band receiv- 
er, easy to build -a 
great value. Band - 
switch selects thrilling 
short wave, including 
amateur, aircraft, po- 

lice and marine radio (6 to 18 mc), and 
standard broadcast. Highly sensitive 
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. 
7 x 101 / x 6 "; for 110 -120 v. 50 -60 cycle 
AC or DC. Shpg. wt., 4% lbs. 
Model 5-243. Net only. $15.95 
S -247. Matching cabinet for above $2.90 

$159 

knight -kit 10 -IN -1 LAB KIT 

Model S -265 Instructive, fascinat- 
ing! Enables you to 

only build any one of 10 cir- 

5 cuits: Broadcast re- 
ceiver for headphone 
reception; Phono Os- 

cillator to play records through any 
radio; Phono Amplifier; Code Practice 
Oscillator; Signal Tracer; Electronic 
Timer; Relay, etc. Includes tubes, all 
parts, instructions (less photo -tube 
and socket, and headphone). Ready to 
build. For 110 -120 v., 50 -60 cy. AC. 
10 lbs. 
Model S -265. Net only $12.65 
J -112. Headphone for above .... $1.05 
C -100. Antenna Kit for above...$1.05 

$126 

knight -kit "RANGER II" 
AC -DC SUPERHET RADIO KIT 

Models -735 Build this top quality 
table model radio at low 

only cost! Tunes full AM 
5 broadcast, 540 to 1680 

kc (includes police 
calls). Features Alnico 

PM dynamic speaker; automatic vol- 
ume control; sensitive Superhet cir- 
cuit; handsome plastic cabinet. Easy. 
step -by -step assembly. Complete with 
punched chassis, all parts and tubes, 
speaker and smartly styled bakelite 
cabinet (6 x 9 x 5 "). For AC or DC. 
Shpg. wt., 8 lbs. 
Model S -735. Net only $17.25 

$112 

IDEAL KIT FOR THE HAM 

Model S-255 
only 

$4375 

knight -kit 50 -WATT 

CV! TRANSMITTER KIT 

Compact, value -packed, low - 
power rig. 50 watts input to 807; 
6AG7 oscillator takes crystal or 
VFO; bandswitching covers 80, 
40, 20, 15, 11 -10 meters; pi 
matching network eliminates sepa- 
rate antenna tuner; clean cathode 
keying of oscillator and final; ex- 
cellent TVI suppression; meter 
reads plate or grid of final. With 
all parts, tubes, wire, solder and 
instructions (less key and crystal). 
8'/4x11'/4x83/4 ".18lbs. 
Model S -255. Net only. $43.75 

order from ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL, 

8 Always say you saw it in- POPULAR ELECTRONICS 
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YOU BUILD THE BEST 

knight -kit 
VTVM KIT 
with printed 
circuit board 

Model F -125 

only$2495 
Easy to build. Reads peak -to -peak. 
1% resistors. Balanced- bridge push - 
pull circuit; 4W meter, 200 microamp. 
Ranges: AC peak -to -peak volts, 0 -4- 
14 -4d -140- 400 -1400 -4000; AC rms v. 
and DC v., 0-1.5-5-15-50-150-500-1500; 
ohms, 0- 1000- 10K -100K, 1 -10- 100 -1000 
megs; db scale, -10 to +5. Zero - 
center scale; direct- reading db scale; 
polarity reversing switch. Ready to 
build. 7% x 5% x 434s". 6 lbs. 
Model F -125. Net only $24.95 
F -126. High Voltage Probe $4.75 
F -12r. High Frequency Probe $3.45 

knight -kit 
20,000 OHM /VOLT 

VOM KIT 
Model F -140 

only$ 2 950 

Low cost 32 -range VOM. Features 
434" 50- microampere meter; 1% pre- 
cision multipliers; 2% accuracy full - 
scale deflection. Ranges: AC, DC and 
output volts, 0-2.5-10-50- 250 -1000- 
5000;; Resistance, 0- 2000 -200,000 ohms 
and 0 -20 meg; DC ma, 0.1 -10 -100; DC 
amps, 0 -1 -10; Decibels, -30 to +63 
(6 ranges). Black bakelite case, 6% x 
534x3% ".Ready to build.51bs. 
Model F -140. Net only $29.50 

knight -kit 
'IN CIRCUIT" 

CAPACITY 

CHECKER KIT 

Model $1250 
F -119 only 

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; ready to build.5 lbs. 
Model F -119. Net only $12.50 

FREE 356 -PAGE 

1957 CATALOG 
It's your money- saving 
guide to everything in 
Electronics, Featuring 

more than 25 other KNIGHT -KITS, 
incIs ding Test Instruments, Hobbyist 
Kits and Amateur Kits. Send for it! 

AND SAVE MORE WITH knight -kits 
... K. , ïì>.`........ "..;,. Ntrrt!!Mtfll:... lNtMEAll::,te . . . =23,. 

BUILD YOUR OWN QUALITY HI -FI AND SAVE! 

knight -kit LINEAR -DELUXE 

BASIC 25 -WATT HI -FI 

AMPLIFIER KIT 
Custom quality at very low cost. For 
use with any tuner or preamp with full 
set of controls. Deluxe features: 
Chrome -plated chassis; potted trans- 
formers and chokes; printed circuit 
wiring board; balance and damping 
controls. Output: 25 watts. Response: 
+0.5 db, 10 to 120,000 cps at 20 watts. 

Distortion: 0.15% at 25 watts. Speaker Outputs: 4, 8 and 
16 ohms. 6% x 14 x 9 ". With all parts, tubes, instruc- 
tions; ready to build. Shpg. wt., 27 lbs. 
Model 5.755. Net only $44.50 
S -759. Metal enclosure for above; black finish. ... $4.25 

knight -kit 10 -WATT 

ECONOMY HI -FI AMPLIFIER KIT 
True Hi -Fi at lowest cost. Only 0.5 volt 
drives amplifier to ful110 watts output! 
Response: +1 db, 30 to 20,000 cps at 
10 watts. Distortion: less than 0.5% 
at 10 watts. Chrome -plated chassis is 
punched for preamp kit listed below. 
Matches 8 -ohm speakers. With tubes, 
all parts, easy instructions. 7 x 13 x 6" 
Shpg. wt., 14 lbs. 
Model 5.753. Net only $23.50 

rt 

Model S -755 

only$4450 

Model S -753 

only$2350 

S -235. Preamp kit (for magnetic cartridges) $3.10 
S-757. Metal enclosure for above; black finish $3.95 

Model S -750 

only $3575 

knight -kit 20 -WATT 

LOW COST HI -FI AMPLIFIER KIT 
Delivers deluxe Hi -Fi sound. Includes 
built -in preamp; inputs for magnetic 
cartridges, etc.; record compensator; 
bass and treble controls, etc. Response: 
+1 db, 20- 20,000 cps at 20 watts. 
Speaker Outputs: 4, 8,16 and 500 ohms. 
Chrome -plated chassis, 73% x 13 x 
8% ". With all parts, tubes and easy 
instructions. 23 lbs. 
Model S -750. Net only. $35.75 

5 -758. Metal enclosure for above; black finish .... $4.15 

ALL PRICES NET F. O. B. CHICAGO EASY TERMS AVAILABLE 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 079 -M -6 

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

Ship me the following KNIGHT -KITS: 

OUR 
36th 
YEAR 

Quantity Description Model Price 

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

Send me your FREE 1957 ALLIED 356 -Page Catalog. 

Name 

Address 

ORDER NOW pit 

December, 1956 

Zone_State 
..1 
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By JOHN T.FRYE 

Extra Sensory Perception 
IT WAS A BLEAK Saturday afternoon in 

early December and Carl and Jerry were 
sitting in Jerry's basement doing absolute- 
ly nothing. This was most unusual, for the 
two were generally busy at something 
or other. But there they were: Jerry 
sprawled on the old leather- covered couch 
along the wall; and Carl sitting across the 
workbench, elbows on knees and chin 
propped on hands. 

"Hey, Jer," Carl finally drawled, "do 
you have trouble staying awake in that 
second period assembly ?" 

"Sure do," Jerry said with a reminiscent 
yawn. "Guess neither of us needs to do 
muc i studying in there, and there's nothing 
else to do. Even the surrounding scenery 
is no good. Did you notice the girls who 
sit on both sides of me? Real beasts!" 

"Naw, I don't pay any attention to girls," 
Carl said, just a trifle too emphatically; 
"but I wish we had something to do in 
there. If we could just talk to each other 
some way -" 

He stopped speaking as Jerry suddenly 
swung his feet to the floor and sat upright 
on the creaking couch. "That's an idea!" 
Jerry exclaimed. "Why don't we build 
a couple of little transmitters and receivers 
and chew the fat during that period instead 
of wasting time ?" 

"Well, I dunno," Carl said doubtfully. 
"We'd have to use code instead of phone, 
and it would have to be doggoned quiet 
code at that. You know how still that 
crabby old Miss Dean keeps things in that 
study hall. I've seen her send kids to the 
office just for shuffling their feet." 

"Yeah, that's right," Jerry said thought- 
fully. "We couldn't use earphones, even 
the hearing -aid type. She would certainly 
spot something like that." 

"If we just had some system so we could 
feel the signals instead of hear them -" 
Carl started to say. 

ccmHAT'S IT!" Jerry interrupted. "We'll 
1 use a low- frequency note to modulate 

the transmitter. The receiver will amplify 
this and feed it to a diaphragm -type ear- 
phone with the diaphragm taped right 

DO IT-YOURSELF 
/Y/ON f/DEL/TY 

6PYS7,fI DIODE il A1 T!/iEk KIT 

_---------- -`` 

NO. 565 

The Miller No. 565 Tuner Kit is the result of 
masterful engineering and careful planning. Pre- 
viously sold only as a factory assembled unit the 
tuner has received overwhelming acceptance by the 
most critical audophiles, and is far superior to all 
other such tuner kits. Only recently have materials 
become available which make possible the con- 
struction of extremely high "Q" coils. Coils used 
in our tuner have a "Q" in the order of 600. 
Assembly and wiring of this tuner is not difficult. 
Step by step instructions with exploded views, 
pictures and circuit diagrams are supplied with 
each kit. 

NO POWER REQUIREMENTS 
SELECTIVITY (20 KC) LOW 
COST NO NOISE LIFETIME 
TROUBLE FREE OPERATION 
SENSITIVITY GAIN CONTROL 
SMALL SIZE 4 "x7 "x31ii" DEEP 
VERNIER DIAL NOTHING TO 
CAUSE DISTORTION FREQ. 
540 KC -1700 KC 
The No. 565 tuner kit is fully guaranteed. 
Buy with confidence from your Radio and 
TV Parts Distributor. It is one of the 
lowest priced quality tuner kits on the 
market. 

Net Price $14.70 
J. W. MILLER COMPANY 
5917 S. MAIN ST., LOS ANGELES 3, CALIF. 

Completely Wired No. 595 Tuner also available. Price $19.50 plus Excise Tax 
Always say you saw it in- POPULAR ELECTRONICS 
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Now, a In Your Own Home LEARN 

NO PREVIOUS 
TECHNICAL 

EXPERIENCE 
NEEDED 

SOW ,..get 

E11ER YTHING 

YOU NEED 
for 

1.aboraiory- 

type training 

AT HOME 

AUTOMATION 
TELEVISION 

RADIO -ELECTRONICS 
rut 
rult EF TIVE D T I WAY 

-with the aid of BOTH 
HOME LAB EQUIPMENT 
and HOME MOVIES 

INCA 

"SCOPE" 

IVac iu`ube Voltmeter 
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V hat will mailing the coupon below do for YOU? Just 
his! You'll find out about one of today's most remarkable 

.. practical ways to prepare to get into America's amaz- 
ing billion dollar opportunity field of TELEVISION- RADIO- 
ELECTRONICS. You'll see how to gel into highly Inter- 
esting work that pays well ... that offers one of Amer- 
ica's most promising futures ... that enables you to 
start your own business almost "on a shoe string," if 
you prefer this to a job opportunity. 

And above all, you'll get some GOOD NEWS espe- 
cially welcomed by men anxious to earn REAL 
MONEY in this growing field. For you'll see that 
NOW you can get the kind of practical, laboratory - 
type training so desirable for making real progress 
in Television- Radio -Electronics AND WITHOUT 
LEAVING HOME. 

You'll see that DeVRY Technical Institute sends 
everything needed to set up your own HOME 

LABORATORY. You get and keep the same type of basic 
electronic equipment used in our modern Chicago Training Labora- 

tories. You get home training that includes the knowledge and experience 
gained from training thousands of students first hand in Chicago. And to top 
it II, you use DTI's amazingly effective and exclusive home training aid - 
INSTRUCTIVE MOVIES. But why not get the complete story? Mail coupon today 
for complete facts. 

Build over 300 fascinating peri- 
enic from 16 2IG SHIPMENTS of 

Elevlonic -R odio parts which you KEEP. 

el Build valuable < mme not -type test 
equipment -as shown . to the left- 

which you KEEP. This includes a quality 
5 -INCH oscilloscope and vacuum tube 
vo Imeter -both highly useful for Tele- 
vision work. 

Build and keep a Ibig 21 INCH TV Set. 
(D T I offers another home training in 

Television- Radio -Electronics, but without 
the TV set.) 

I 
Get Min 

information- 
1 packed 

publication 

t 

t "One of America's Foremost 
Electronics Tra nin9 Ceatrrs" 

I 
Ilt ir 

FREE/ 

1 

r 

89WAYS 
T0 

EARN 
MOSEY 

14 TELEVISION 
RADIO 

ELECTRONICS 

Use a 16 ovie projector and 
s of highly instructive movies 

wonderful aid to help you gate 
important fundamentals faster ... easier 

better. 
Enjoy wellillustrated, y -le -reed 5 teswns with handy FOLD -OUT die- 

grams. 

E Get an honest-to- goodness EMPLOY- 
MENT SERVICE to help you get a goad 

job after graduating -or assistance in 
starting your OWN SALES AND SERVICE 
BUSINESS. Mail coupon today for the 
complete details. 

MODERN 
LABORATORIES 

It you ptnfer, get oil 
your preparation in eta 
new pNcago uvnJne, 
Laberarmì e 

or 
LIon of 

'kg Finest of ilL kind. 
Ample Instructors, mod. 

terequipment. Write 
details! - R- -lam 

MILITARY SERVICE! 
If you're. object to.nìli- 
tary ...vlan, the info.- 
motion wu hava for you 
should prove very help- 
ful. Molt coupon today.. 

Member of National Home Study Council 

, DEVRY 'TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. Dept. PE -12 -M 
I would like your valuable Information -packed publication showing 
how 1 can get started toward a good job or my own business in 
Television-Radio-Electronics. 

Rn 1 

1111 Home Movies 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

December, I95ó 

Name 

Street 

City 

1014A 

Age 
Please Print 

Apt 

Zone State 
D T I 's Training is available in Concedo 



Yes, Linthrop leads the way 

with finer, heavier construc- 
tion, superb acoustical engi- 
neering and tone quality that 
cannot be matched in any 
speakers at comparable price. 
When you order Linthrop you 
enjoy the savings of direct 
factory dealing, the superior 
tone you've wanted for your 
hi -fi, and you'll own a speaker 

that gives years and years of 
uninterrupted service . . . a 

speaker made by one of the 
biggest suppliers to the 
Radio -TY trade. 

efr 
6.8 OZ. ALNICO V 
MAGNETS, 6.4 CHM 
ALL MODELS 

ORDER DIRECT 
a $..8.95 

8" $10.85 

12" $13.95 

MINIMUM DISTORTION 

FOR MAXGAUM LISTENING PLEASURE 

POSTPAID and 
TAX PAID ' 

loocy. booty. t0000cy. 

AND NOW ... THE LOW COST 

d 4y 

s 
TWIN EXTENSION SPEAKER 

Here it is ... a compact twin -speaker 
unit that connects in seconds to any 
hi -fi, phonograph, TV or radio, and 
brine the full tone of your net to any 
remote part of the house. Or use it in 
the same room for rich, all 'round 
sound. Made by one of America's out- 
standing hi -fi speaker manufacturers. 
Beautiful light or dark wood cabinet 
containing an 8' woofer and 31/2" 
tweeter, frequency range 40- 15000. 4 
ohm impedance. Measures 20 %z" wide 
x 10' deep x 8V " high. Faced with 
attractive grille cloth. 

ORDER DIRECT TODAY ... send 
lust $23.95 for complete unit 
postpaid and tax paid, with 
money back guarantee. Specify 
light or dark finish. Send check 
or money order for 

ifig#012, MFG. CO. 
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433 FULTON, N.W. 
GRAND RAPIDS, MICN. 

BRING GLORIOUS 
SOUND TO YOUR 

KITCHEN 

BEDROOM 
BASEMENT 

DINING ROOM 
PATIO 
REC. ROOM 

MUSIC, SPORTS, 

DRAMATIC SHOWS 

ANYWHERE IN 

YOUR HOME OR 

COTTAGE AT 

LOW, LOW COST! 

ONLY 

COMPLETE! 

Carl & Jerry (Continued from page 10) 

against a sensitive portion of the skin. 
With a little practice, we should be able to 
interpret the buzzing sensation produced 
by dots and dashes just as well as we 
could if we were hearing an audible note." 

"What kind of transmitter and receiver 
will we need ?" 

"Transistor types in both cases in the 
interest of small size and low battery 
drain," Jerry promptly said. "I think the 
receiver should be a regenerative detector 
with a couple of stages of audio behind it 
to furnish plenty of drive to the earphone -or perhaps we should call it a 'skin - 
phone.' The transmitter will consist of an 
r.f. oscillator modulated by a low- frequen- 
cy audio oscillator. We'll key this audio 
oscillator and let the r.f. generator run all 
the time. Since we'll only be working over 
distances of a few dozen feet, no antennas 
will be necessary." 

"What kind of a key can we use ?" 
"A tiny one made with a couple of pieces 

of spring brass will be good enough. The 
leads from this can run through a shirt 
sleeve so that the key can be concealed in 
the palm of the hand and worked by simply 
squeezing the contacts together. After all, 
we won't be sending thirty -five words per 
minute. When the key isn't in use, it can 
be slipped back inside the shirt sleeve." 

"Well, let's get started!" Carl suggested, 
hopping off the bench. "I want to have this 
thing ready to go by Monday, and if we 
don't run into some bugs that need ironing 
out, it will be the first time." 

HIS TIME was no exception. The re- 
ceivers gave no trouble, but the trans- 

mitters made up for it. Even at the low 
frequency used -around 550 kilocycles - 
the oscillators were sluggish. They tried 
several circuits before they found one that 
was stable in performance and would ac- 
cept modulation from the low- frequency 
oscillator. Finally, though, by late Sunday 
afternoon the problems were all apparent- 
ly licked, and the boys were ready for a 
trial. Each boy had a small earphone, with 
its cap removed, taped to the inside of his 
upper right arm so that the face of the 
diaphragm was flat against his skin. A tiny 
transmitter was carried in one shirt pocket, 
a small receiver in the other. 

"Are you ready ?" Jerry asked, as he 
looked across the laboratory at Carl. 

"Fire at will!" Carl answered. 
Jerry started squeezing the "key" con- 

cealed in the palm of his hand, and Carl 
flinched and began to giggle. "Hey, that 
tickles!" he announced, "but I can make 

(Continued on page 16) 
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HOW TO MAKE YOUR TIME WORTH 

595 AN HOUR! 
Here's part of a letter we got from an I. C. S. student- 

"Every spare -time hour I spent earning my I. C. S. diploma 
has been worth $95 to me! My position, my $7000 a year 
income, my home, my family's happiness -I owe to 1. C. S." 

Hardly a day goes by without a letter like this coming in 
from an I. C. S. student ... from men and women of all ages 
who, in their spare time, at home, pulled themselves out of 
the small -pay rut and put themselves on the road to success. 

Take the case of I. C. S. student Frank B. "I was making 
$152 a month when I signed up with I. C. S.," he writes. "My 
present income is $395.25 a month." 

I. C. S. is the oldest and largest correspondence school. 
256 courses. Business, industrial, engineering, academic, high 
school. One for you. Direct, job -related. Bedrock facts and 
theory plus practical application. Complete lesson and answer 
service. No skimping. Diploma to graduates. 

3 FREE BOOKS -a 36 -page pocket -size guide to ad- 
vance nn-at, a gold mine of tips on "hlow to Succeed." 
Also a Iris: catalog outlining opportunities in your 
field of interest and a sample I. C. S. lesson text. 

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

INTERNATIONAL CORRESPONDENCE, SCHOOLS 6CCJYETH AR 

BOX 94622L, SCRANTON 9, PENNA. (Partial list of 256 courses) 

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

ARCHITECTURE AVIATION CIVIL, STRUCTURAL LEADERSHIP Television Technician 

and BU I LDI NG Aeronautical Engineering Jr. 

CONSTRUCTION Aircraft & Engine Mechanic 
Air Conditioning- Refrig. BUSINESS 
Architecture Advertising 
Architectural Interiors Bookkeeping and Accounting 
Building Contractor Business Administration 
Building Estimator Business Correspondence 
Building Maintenance Public Accounting 

Li Carpentry and Mill Work Creative Salesmanship 
Heating Federal Tax 
Painting Contractor Letter- writing Improvement 
Plumbing Office Management 
Reading Arch. Blueprints Professional Secretary 

ART Retail Business Management 

ng 
Sales Management 

Cartooning 
Art 

Stenographic- Secretarial 

Come Illustrating 
Traffic Management 
CHEMISTRY Magazine Illustrating Analytical Chemistry 

Show Card and Sign Lettering 
Sketching and Painting Chemical Engineering 

Chem. Lab. Technician 
AUTOMOTIVE General Chemistry 
Auto Body Rebuilding Natural Gas Prod. & Trans. 

Auto Elec. Technician Petroleum Engineering 
Auto -Engine Tune Up Plastics 
Automobile Mechanic Pulp and Paper Making 

ENGINEERING 
Civil Engineering 
Construction Engineering 
Highway Engineering 
Reading Struct. Blueprints 
Sanitary Engineering 
Structural Engineering 
Surveying and Mapping 
DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Electrical Drafting 
Mechanical Dotting 
Mine Surveying and Mapping 
Plumbing Drawing and 
Estimating 
Structural Drafting 
ELECTRICAL 
Electrical Engineering 
Electrical Maintenance 
Electrician Contracting 
Lineman 
HIGH SCHOOL 
Commercial Good English 
High School Subjects 
Mathematics 

Foremanship 
Industrial Supervision Air Brake Equipment 
Leadership and Organization Car Inspector 
Personnel -Labor Relations Diesel Engineer & Fireman 

MECHANICAL Section Foreman 
AND SHOP STEAM AND 
Gas -Electric Welding DIESEL POWER 
Heat Treatment Metallurgy Combustion Engineering 
Industrial Engineering Diesel -Elm. Diesel Eng's 
Industrial Instrumentation Electric Light and Power 
Industrial Supervision Stationary Fireman 
Internal Combustion Engines Stationary Steam Engineering 
Machine Design- Drafting TEXTILE 
Machine Shop Inspection Carding and Spinning 
Machine Shop Practice Cotton, Rayon, Woolen Mfg. 
Mechanical Engineering Finishing and Dyeing 
Quality Control Loom Faig Textile Des'ing 
Reading Shop Blueprints Textile Eng'r'g Throwing 
Refrigeration Warping and Weaving 
Sheet Metal Worker MISCELLANEOUS 
Tool Design Toolmaking Domestic Refrigeration 
RADIO, TELEVISION Marine Engineering 
Industrial Electronics Ocean Navigation 
Practical Radio TV Eng'r'ng Professional Engineering 
Radio and TV Servicing Short Story Writing 
Radio Operating Telephony 

Name Age Home Address 

City Zone State Working Hours_ A M to P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 

Occupation Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces.. 

December, 1956 13 



LEARN HOW TO BUILD COMPUTERS! 
DIGITAL COMPUTER COURSE 

Have you ever wanted to build a small digital computing device? One that re- produces in miniature what computers like ENIAC, SEAC, BIZMAC, etc., do on a large scale? Our DIGITAL COMPUTER course shows how to set up and build computers and experiment with pulses, storage, gates, flip flops, adding, sub- tracting, multiplying and applications of Boolean Algebra to circuit design. You get an introduction to programming. More important, you learn how and where to buy computer parts to build your own computers. Manuals, wiring diagrams and texts provide a complete introduction to theory and practice of DIGITAL COMPUTERS clearly explained. We have a complete question answering serv- ice. This is the finest and only DIGITAL COMPUTER course on $28.00 the market O 

ANALOG COMPUTER COURSE 
ANALOG COMPUTERS are widely used in engineering and scientific research to duplicate actual physical conditions and to integrate and differentiate directly. Our ANALOG COMPUTERS course lists sources of materials, parts, theory and practical instructions, plus wiring diagrams and schematics for adding, multi- plying, integrating and differentiating specific experiments, give practice in cal- culating scale factors, choice'of time scales, machine equation and block dia- grams, phase inverting amplifiers, use of parallel imputs, solution of simple differential equation. We show you how you can build computers at home. Texts discuss theory and design of computer elements, network and operational amplifiers, multiplication and function generation. This is your best and only comprehensive introduction to ANALOG COMPUTERS. Each course is a com- plete introduction to the subject with all necessary instructional ma- $28.00 terial and parts. Course. Manuals C4 

A modulo 2 counter. 
More commonly a flip - 
flop arrangement of 2 
triodes. This is the main 
elementary componenf 
from which counters 
and accumulators are 
assembled. 
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imple integrating cir- 
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RADAR 
Theoretical (Part 1) and practical (Part 
2) course in operation and maintenance. 
Equivalent of Navy course for technicians 
suitable for civilian maintenance crews. 
Including Texts: Course P3C -Parts 1 

and 2 together $45.00; Part $28.00 1- $28.00 or Part 2 LU 

ROBOTS 
Construction and maintenance: DEVEL- 
OPS the basic concepts of Robotry. Ex- 
plores history of Robots, early designs 
and models plans of some true Robots - 
Robot Turtle - Robot Squirrel - Robot 
Mouse. Detail plans and step by step in- 
structions for building Robot Turtle -Ex- 
periments. Lots of fun. 

$28000 Course with plans, Texts PS7 L Q 

COLOR TV 
The principles behind color TV are clear- 
ly described together with repair pro- 
cedures. The course covers basic ideas in 
black and white, explaining a variety of 
circuits then proceeds to show how color 
systems have grown out of previous tech- 
niques. Including Texts: $28 00 Course P3A 

ELECTRONIC MUSICAL 
INSTRUMENTS 
Construction operation, testing -acoustic 
theory- exceptionally entertaining pas- 
time- explores theoretical requirements 
for designing new devices $28.00 yourself. Course P3D 

ACOUSTICS 
For HI -FI fans! Treat yourself to a prop- 
er theoretical background of hi fidelity 
systems- course covers experimenting 
for most desirable setups -design of your 
own equipment- stereo- $28.00 phonic effects. Course P4. . 

ELECTRONIC MEMORY 
COURSE 
The course contains instructions for building 
relay memories, magnetic core memories and 
tube storage memories, with detailed descrip- 
tions 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 Texts: Course Cl $28.00 
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BUILD IT YOURSELF in a few hours! 
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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 almost 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 1956 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. (.1) Beginners' Manual. Starting froth scratch, the manual adds fifteen extra experiments, 
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 

100 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 Walter V. Clarke 
Remington -Rand Associates 
International Barnard College 

Business Westinghouse 
M 

Wheeldex Mfg. Co. Electric 
Manuel Missionary Phillips 

College Laboratories 

General Insurance Lus 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 

K1-Only 

$1 995 
(Add (30c W of Miss. 

$2.00 Outside U. S.) 

OLIVER GARFIELD CO., Dept. PE-I26, 31 Broadway, New Haven, Conn. 

I wish to order the courses checked below and have enclosed in full payment of tuition. 
Acoustics Hi -Fi P4 
Nuclear Physics PS 

Analog Computer C3 
Digital Computer C2 
Memory Storage CI 
Construction of Robots PS7 

PHYSICS ELECTRONICS 
High School Physics Television P3A 

10 Part I -PIA [[[JJJ 

Part 2 -'IB 
Radio P3B 
Radar- Theoretical P3CI 

College Physics Radar- Practical P3C2 

Part I -P2A Musical Instruments P3D 

0 Part 2 -P2B 
I am interested in the following courses and would like additional information. 

MATHEMATICS CHEMISTRY BIOLOGY PSYCHOLOGY 

A 
High School Normal PSI 

Trigonometry College High School Child P52 

Algebra n Analytic ill Human Biology Abnormal P53 

Solid Geometry Qualitative p Zoology Mental Hygiene PS4 
y Q Aptitude Test PSS uannic Botan Calculus Organic Botany Rapid Reading PS6 

Statistics n Physical Genetics Construction of Robots PS7 

Please send me GENIAC Kit. $19.95 (Add 80$ West of Mississippi or $2 00 Outside U. S.) 

Name Age Occupation 

City Zone State 

December, 1956 
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BEST BUY IN HI -FI 
ÇtteinmeL. K I T S 

THE Little Jewel 
MUSIC LOVERS AMPLIFIER 

Featured by Life Magazine as the best buy in the 
field ... now available in Kit Form. It's easy and 
fun to assemble. Power Output: 10 Watts. Freq. 
Response: t 1 DB, 20 to 20,000 CPS. With 3 in- 
puts: Radio, Magnetic and Crystal Phono and 
Microphone. Charcoal and Gold Finish. Including 5 
tubes and complete instructions. Ship- 
ping Weight: 9 lbs. 

Net 
$Z495 

L IK KIT 

61 -PGK 20 Watt HI -FI AMPLIFIER 
Single unit amplifier with built -in pre -amplifier 
and all the controls. This exceptional Kit provides 
separate turnover and roll off record compensators 
and loudness, volume, feedback bass and treble 
tone controls. Freq. Response: '0.5 DB, 15 to 
30,000 CPS. Charcoal and Gold Finish. Shipping 
Wt. 20 lbs. Complete with easy -to- 
follow instructions. 
61 -PGK Net 

See your Hi -Fi Dealer. 
If he cannot help you, write .. . M------- ®a®- -- - - - - ta 

$ 5950 

Gromnles -A Division of Precision Electronics, Inc. 
Dept. P -12, 9101 King Ave., Franklin Park, Illinois 

Send complete Kit details. Send Kit. 
COD ($5 enclosed). Postpaid. (Full payment en- 
closed. Enclose name of Dealer. (If any.) 

Name 

Address 

City Zone... .State 
10 -day money back guarantee on all Kits 

I6 

Carl & Jerry (Continued from page 12) 

out your 'CQ' all okay. Try something 
else now." 

Jerry began tapping out the dots and 
dashes to ask: "Can you read this ?" And 
he jumped in turn as Carl promptly came 
back with the "dit- dah -dit" of "received 
okay" followed by the "dah -dit -dah -dit" 
that means "yes" in the code used by ama- 
teurs. In the few minutes remaining be- 
fore supper, the boys found that they could 
easily work each other up to about a hun- 
dred feet. Then they had to lay their new 
playthings aside. 

The next morning their mothers did not 
have the least trouble getting them started 
off for school; but oddly enough, the boys 
did not walk together as they usually did. 
Instead, they went down opposite sides of 
the street, with faraway looks in their 
eyes and their right hands working spas- 
modically. 

IT WAS during the second period study 
hall that they had the opportunity to 

give their brainchild the acid test. As soon 
as the bell had rung and everything was 
quiet, Miss Dean started her gimlet -eyed 
stroll through the aisles. Just as she 
walked past Carl's desk, Jerry tapped out : 

"What a sour -puss!" He did not need to 
feel the buzzing acknowledgment against 
his arm; Carl's heaving shoulders told 
clearly that he had got the message. 

The boys had a real picnic during the 
study period sending messages back and 
forth. Every boy is a lodge brother at 
heart, and the fact that what they were 
doing was secret and entirely unnoticed by 
others in the room added tremendously to 
the flavor of the accomplishment. Time 
went very fast, and just before the end of 
the period, the voice of the principal 
boomed through the loudspeaker on the 
wall announcing: "Instead of going to your 
next class or study hall, all students will 
proceed to the auditorium for a special 
program to be presented by Professor 
Karns of the psychology department of our 
state university." 

The boys' study room was directly across 
the hall from the auditorium; consequently 
Carl and Jerry were in the vanguard of 
the thundering herd that surged through 
the doors of the auditorium. As a result, 
they were seated in the second row from 
the stage when the curtains parted. A 
dapper man wearing pince -nez glasses 
stepped to the proscenium and said: 

"Good morning, students. The program 
that you will see now is going to be a 
little unusual. To some of you it will be 

(Continued on page 20) 
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RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREET NEW YORKI4, N.Y. 

December. 1956 

agfEZMAMOM, 

The instruction you receive and equipment you 

get land 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, Inc., Home Study PE -120 

350 West Fourth Street New York 14, N. Y. 

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

Name 

Address 

-City 

Please Print 

Zone.... State 

CHE, 
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FIRST 
BUILD 
THIS 

4 AND 6 TRANSISTOR SUPERHET KITS 
POCKET AND HOME RADIOS 

FOR SPEAKER AND EARPHONE OPER 
POCKET SIZE: 4-1 a 3- 5/16'W x 1 "D BUILT -IN ANTENNA, REQUIRES 

NO EXTERNAL ANTENNA OR GROUND! 
Lafayette engineers have designed this fascinating 4- transistor superhet receiver kit in o unique and interesting form. It is, by itself, o completely self -contained, pocket sized personal portable set which operates a miniature earpiece so only you can hear; by plugging into the KT -96 kit listed below, it is instantly converted to o full 6- transistor home radio, complete with speaker for the entire family to enjoy. The set is completely subminiaturized and utilizes the new, radically different Argonne "Poly -Vari -Con" ultra miniature 2 -gang variable condenser. You will be delighted with the truly subminiature ports, from the variable which measures only 1- 1/16" square x 5 /4" deep, to the tiny I.F.'s and electrolylics. The chassis measures ,ï only 4" L x 3 -5/16" W x 1" D. You'll be amazed at its performance. Circuit fea- tures use of 4 transistors (2 high frequency and 2 audio type) plus a germanium diode, 2 I.F. stages and built -in high gain ferrite core and antenna. The result is a sensitive, stable and selective set covering the entire broadcast band. Requires no outside antenna or ground connection. The kit is furnished complete with transistors and all parts, including battery and chassis already drilled and punched. The ear - piece and carrying case are accessory items, not supplied. All necessary pictorial and circuit diagrams are furnished with simple, easy -to- follow instructions. Shpg. wt., 2 lbs. 

KT 94 Kit Net 19.95 
MS -311 LEATHER CARRYING CASE Net 1.95 
MS -260 Super power dynamic earpiece Net 3.95 
MS -278 Economy earpiece Net 1.95 

2- TRANSISTOR CLASS B PUSH PULL OUTPUT 
STAGE KIT WITH SPEAKER SELF -CONTAINED IN 

BEAUTIFUL PLASTIC CASE. 
CONVERTS 4- TRANSISTOR KIT INTO A 6- TRANSISTOR HOME RADIO WITH SPEAKER 

Add a completely transistorized push -pull audio stage to your 4 transistor receiver. Complete stage including speaker and case measures only 3" H a 249" W a 1 %" D. Plugs right intò 4 transistor kit above. Converts your 4 transistor set to e 6 transistor plus diodes superhet receiver. Performance equal or .perior to commercially wired sets selling at more than twice the price. Kit includes 2 transistors, 2 transformers, 255" PM speaker, pre -punched chassis, speaker case to hold entire stage, battery, hardware, instructions and diagrams. Shpg. At., 1 Ib. 
KT-96 Net 11.50 

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

AFC 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 unite 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 - atronf 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 RANCE: FM 88- 108MC, AM, 530 -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, ± .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; 376 KC FM discriminator peak to peak separation, AM, 8 KC bandwith, 6 db down. IMAGE REJECTION, 30 db minimum. NUM LEVEL: 60 db below 100% modulation: TUBE COMPLEMENT, 2- 12AT7, 1 -6BE6, 1 -BA6, 2 -6AU6, 1 -6AL5 plus selenium rectifier. SIZE, 65/4" high x 9%" wide x 95 /z" 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 Iba. 
KT -100 NET 34.95 
ML- 10G....Metal cage for above, Shpg, wt., 3 lbs. .... 5.00 f ,jet U 

AMA LibertÑAve 

COMPLETELY 
WIRED 

AND TESTED! 
ACCURACY AND 

QUALITY 
GUARANTEED! 

FREQUENCY 120KC 
to 2MCI 120KC to 120MC ON FUNDAMENTALS! 

30 DAY TRIAL PERIOD! FULL REFUND IF 
YOU ARE NOT SATISFIED FOR ANY REASON Completely wired and tested instrument. Do not confuse with kits sold in the same price range. Has the quality and accuracy of instruments selling for 3 to 4 times as much. Six overlapping ranges - 120KC to 320KC, 320KC to 1000KC, 1MC to 3.2MC, 3.2MC to 11MC, 11MC to 38MC, 37MC to 130MC - all on fundamentals - cali- brated harmonics from 120MC to 260MC. Switch between internal modulation at 400 cps or any external source at other frequencies. 400 cps signal can be used separately. Outputs are unmodulated RF, modulated RF and 400 cps audio. RF output is in excess of 100,000 micro volts. Jacks are provided for high or low RF output. 

Highly stable special circuit design. Fine adjust RF con- trol. AF output 2 -3 volts, input 4 volts, across 1 megohm. 5 inch etched dial plate - protected by clear plastic bezel. Common AF terminals for EXT -MOD input and INT -AF output eliminates need for special connectors. Gray metal case - carrying handle - complete with leads, line cord and plug. For 105 -126V, 60 -60 cycle A.C. Shpg, wt., 8 lbs. 
LSO-10 - Signal Generator 22.50 

100 SIXTH AVE. NEW YORK, N.Y. 
PLAINFIELD, N. 1., 139 W. Second St. BOSTON 10, MASS., 110 federal St. 

BRONX SI, N. Y., 542 E. Fordham Rd. NEWARK 1, N. I., 24 Central Are Include postage with order. 
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Racked with the largest selection of Electronic, Rodio and 
TV Ports, and equipment. PA. Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, ports and components, Test Equip- 
ment, new w build your own kits, tools, books, Microscope, 
draftingequipment, Binocular.. Telescopes, All Radio, TV 

and Ham supplies - ALL AT GREAT SAVINGS - For the 

economy minded servicemen, dealer. engineer and tech- 
nician. CHUCK FULL Of BUYS! SEND FOR YOUR FREE 

COPY TO -DAY. 

3 TRANSISTOR HI -FI 
PREAMPLIFIER KIT 

New Lafayette Hi -Ft Presto Kit using 
new GE 2N190 quality audio transistors. 
Separate Volume, Bass and Treble con- 
trols. Frequency response 20. 20,000 cps. 
Three phono and microphone. Provides 
low- noice, stable preamplification with- 

out hum and mlcrophonics. Complete with all parts transistors, 
pre -punched chassis, battery and detailed step-by-step instructions. 
Size 41/2" x 33iá" x 1t/a ". Shpg. wt., 2 lbs. 

KT- 117 -Complete Kit Net 18.45 

5 TRANSISTOR 
PUSH PULL AMPLIFIER KIT 

34 WATT, CLASS B. 
PUSH -PULL OUTPUT 
CRYSTAL AND, MAG- 
NETIC INPUT 
SEPARATE BASS AND 
TREBLE CONTROLS 

New 5 transistor audio amplifier 
for phonos- microphones- tuners- 
etc. Excellent for the experimen- 
ter- student -or any one desiring 
a good transistorized amplifier. 

Uses new G.E. 2N189 and 2N186Á 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. 
KT- 104 -3.2 ohm output Net 22.95 
KT105 -8 ohm output Net 22.95 

TRANSISTOR CODE PRACTICE 
OSCILLATOR KIT 

For those interested in mastering the inter- 
national code, an audio tone oscillator is 
essential. The circuit of thin transistorized 
feedback oscillator has the aimpiisity of the 
neon glow, the signal strength of the vac - 
uum tube, and requires only two penllte 
cells for weeks of service. It may be used 
for solo practice, or two may send and re- 
ceive with the same unit. Kit comes com- 
plete with Transistor, Telegraph Key, He- 

, , stators Condensers. Masonite Board, etc.. 
and Schematic Diagram. 
KT -72 Net 2.99 
Cannon Eel- Single Headset Net 1.1 

2 TRANSISTOR POCKET RADIO KIT 

3 TRANSISTOR SUPERHET POCKET RADIO KIT 

A TRUE POCKET SUPERMET RECEIVER -NO EXTERNAL 
ANTENNA' NO EXTERNAL GROUND! 

A remarkable sensitive, super -selective 
pocket -uperhet receiver with astonish- 
ing performance over the complete broad- 
cast band. Uses 2 high -frequency and 
one audio transistor plus efficient diode 
detector and features 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 a tress pocket superhet 
receiver! Complete with all parts, transistors battery, case, dial 
and easy to follow step-by -step instructions. 4Vs "x2 % "z1- 1/16 ". 
Shpg. wt, 1 lb. 
K.MIf, -Complete Kit, less earphone Not 16.95 

MS -260 -Super Power Dynamic Earphone Net 3,95 

Packed into a 21/a "xe1/2"xI t/a" plastic case 
This Two Transistor' plus crystal diode radio 
kit offers many surprises. utilizing regener- 
ative detector circuit with transformer coupled 
audio stage, gives You high gain and excel- 
lent selectivity. Pulls In distant stations wits 
ease with more than ample earphone volume. 
Kit comes complete with two transistors . 

crystal diode. loopstick. Argonne transistor 
audio transformer. resistors, condensers, plas- 
tic case, etc. Including schematic and 
structions. 
KT-118A Complete Kit less earphones. 10.95 Net 
MS -200 New Super Power Dynamic 

Earphone. Ideal for Transistor 
Circuit Imp. 8000 ohm, D.C. 

3 95 200. ohm 
NEW POCKET AC -DC VOM MULTITESTER 

2,000 ohm per Volt on AC & DC 

Completely wired - Not a kit 
Accurate VOM with a sensitivity of 2000 
ohms per volt on both AC and DC. Single de- 
lector switch. 3" 180 amp. meter. Scales: 
DC Volts: 0 -10 -50 -500 -1000; AC Volts: 
0- 10- 50- 500 -1000; Ohms: 0.10K, 0 -1 Meg; 
DC Current: 500 us and 500 ma; Decibel: 
-20 to +22, +20 to 36; Capacity: 250 mmf 
to .2 mfd and .005 to 1 mfd. Heavy plastic 
panel, metal bottom. 41 /e" x 31/2" x is /ec'. 
With batteries and test leads. Shpg. wt. fibs. 
RW-27A 8.95 

December, 1951i 

1 AND 2 TRANSISTOR POCKET 
RADIO KITS 

E TRANSISTOR POCKET RADIO KIT -KT -97 
IDEAL 

VANCEMENT TO 2 TRANSISTOR 
AD- 

VANCEMENT 
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 Kit with simple de- 
tailed instructions. 3 %" z 2 %" z 1 ". Shpg. 
wt., 1 lb. 
K T -97- Complete. lesa earphones.. Net 4.50 

TWO TRANSISTOR POCKET RADIO KIT -KT -98 

Contains all KT -97 components plus additional A -C coupled tran- 
sistor stage for increased sensitivity and output. Complete with 
inetructi ins, Shpg, wt.. 1 lb. 
KT -98 -Complete 2 Transistor Kit, less earphone Net 5,95 
MS- III -Crystal earphone for KT -97 and ET-98 Net 1.40 

M5.260 -Super power dynamic earphone Net 3.95 

20,000 OHM PER VOLT MULTITESTER SEMI KIT 

ri A new kind of kit -the difficult work is already 
done -you wire in only a few multipliers and 
mount the battery holder to complete the unit. 
A fine high sensitivity (20,000 ohms per volt DC 
-5000 ohms per volt AC) instrument employing 
s 3" 40 microamp movement. Has 4 DC voltage, 
4 AC voltage. 2 DC current. 3 resistance and 2 
db ranges. Complete with test leads and de- 

tailed instructions. Size 3%" x 4%" x I5ú ". Shpg. wt., 3 lbs. 
KT -20 -Kit Net 11.95 

a ' 165 -08 Liberty Ave. 
Rau° 

JAMAICA 33; N. Y. DEPT I K 

NAME 

ADDRESS 

CITY----- - - - - -- 

SEND FREE 
CATALOG 

ZONE - -- STATE- - 
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Carl & Jerry (Continued from page 16) 

quite interesting. Others will find it dull. 
What you think of it does not really mat- 
ter. You are going to be permitted to take 
part in an experiment in what is known as 
'Extra Sensory Perception.' There is a 
growing belief in some quarters that a cer- 
tain amount of information can be trans- 
ferred from one mind to another without 
the aid of any of the usual senses. To check 
the validity of this belief, our psychology 
department is conducting experiments, 
such as the one in which you are about to 
participate, at various high schools and 
keeping a careful record of the results. 
Out of these experiments, we hope to ar- 
rive at some definite conclusions as to 
whether there actually is such a thing as 
`ESP' or not. 

"To go on with the experiment, I shall 
need an assistant. Experience has taught 
me that it is useless to call for volunteers 
from a high school group; so I'll draft one 
of you. Let me see now. The tall young 
man wearing glasses in the second row 
looks like a bright chap. Will you please 
come up here, young man ?" 

HANDS on all sides, even those of his 
buddy, boosted a reluctant Carl to 

his feet and shoved him out into the aisle. 

He walked awkwardly up the steps to the 
stage and faced the professor. 

"Don't look so frightened," the professor 
said jovially. "This is not going to hurt a 
bit. You are familiar with the names of a 
deck of playing cards ?" 

"Yes," Carl said in a small hoarse voice. 
"Fine! I want you to stand right here at 

the front of the stage facing the audience. 
On the elevated screen at the back of the 
stage I'll show a card at a time with this 
projector. As each card shows on the 
screen, I want all of the students to con- 
centrate on its name and suit as hard as 
they can for five full seconds. At the end 
of that time I shall strike this little bell, 
and I want you to name the first card that 
comes into your mind. For example, you 
may say, 'Ace of diamonds,' or 'Nine of 
clubs,' or whatever card is in your mind at 
the second you hear the bell. What we 
shall be trying to do is to transfer the 
knowledge of the card directly from the 
mind of the audience to your mind. A 
young lady back in the wings -she is too 

l pretty to have on the stage because she 
would distract attention from the experi- 
ment -will keep a careful record of each 
card shown and the cards you name. 

"But let me warn the audience not to 
expect too many correct identifications. 
The odds against your correctly naming 

ASSEMBLE YOUR OWN 
/ r 

HI -FI SPEAKER CABINET 
It's easy and economical. Take your choice of seven KD 
speaker cabinets priced from $26 to $118. You save as 
much as 50% when you do it yourself. Kits contain 
everything you need -pre -cut, partly -assembled parts, 
screws, glue, and easy -to -follow instructions. 

If you prefer, buy just the illustrated instruction 
book, get materials from local suppliers. Instruction 
books, 75c to $1.50. 

Give your Electro -Voice speaker cabinet a fine furni- 
ture finish. Finishing kits, $5. Decorative Metal Trim 
kits from $4.80. 

Aristocrat 

Assemble Your Electra -Yoke Speaker System Step -by -Step 

Practical Electro -Voice Building Block plan 
lets you start with an E -V coaxial loudspeak- 
er, add matched, compatible components 
whenever your budget permits. 

20 

Hear the difference in 
speakers. Dial the E -V 
Systems Selector at your 
E -V Dealer's, hear the 
improvement each 
matched component 
makes as you build from a 
single speaker to a multi - 
speaker Electro -Voice 
high- fidelity system. 

:...ÿ,,:.._...,;. 

L 3 i 

Pall IV Centunan Ceorgian RCgfnty 

WRITE FOR BULLETIN E612 

glectayc, 
m aue Baronet 

ELECTRO- VOICE, INC. 
BUCHANAN, MICHIGAN 

Export: 13 East 40th Street, New York 16, U. S. A. Cables: ARLAB 
Canada: E -V of Canada Ltd, 1903 Avenue Road, Teroree, urerr 
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INTERESTED IN 

Electronics -TV -Radio 
CARL E. SMITH, 

E.E., President 

then you will want to know vr 
WHAT 
IS THE FCC? 

It's amazing what the future holds for you 
in this modern world of electronics. Let me 
send you the entire story -FREE! 

How to pass the FCC Exam 
A Sample FCC lesson 
Money- making FCC License Information 

I can train you to pass the Valuable FCC 
exam in a minimum of time if you have any 
practical experience and a fair knowledge 
of mathematics. 

CARL E. SMITH, E.E., President 

How Can I Get a Valuable 
FCC COMMERCIALLICENSE? 

MY PASSPORT TO FUTURE SECURITY 
GET THESE FREE 

:LEVELAND 
NSTITUTE Money Making 

FCC License 

Information 

FCC 

ample 

esson klartia.gt; 

These Three Booklets Tell You 
1 Where to apply to take FCC Examinations. 
2 Scope of knowledge required. 
3 Necessary FCC exam preparation. 
4 Positive knowledge check. 
And additional data of great value. 

JOIN the LIST of SUCCESSFUL 
ELECTRONIC TECHNICIANS 

License Time 
Walter Eggers. Pacific Grove 1st Class 12 Weeks 
Paul Reichert, West Salem. Ohio 2nd Class 10 Weeks 
Harold Phipps. LaPorte, Indiana 1st Class 28 Weeks 
John J. Johnson, Boise City, Okla 2nd Class 12 Weeks 
James Faint, Johnstown, Pa 1st Class 26 Weeks 

AND THOUSANDS MORE! 

YOUR GUARANTEE - 
If you fail to pass your Commercial 
License exam after completing our 
course, we guarantee to continue your 
training without additional cost of 
any kind until you successfully obtain 
your Commercial License. 

START BUILDING 

FOR A LIFETIME 

PROFESSION 

Employers make job offers every month! 

Your FCC ticket is recognized by most employers in 
the Electronics field as proof of 
your technical ability. 
Pave the way for Your Share of 
the better things in life. 

Cleveland Institute of Radio Electronics 
Member National 

Home Study Council 

Desk PE -16, 4900 Euclid Ave., Cleveland 3, Ohio 
Please send Free Booklets prepared to help me get ahead in Electronics. 
I have had training or experience in Electronics as indicated below: 

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

In what kind of work are you now engaged9 
In what branch of Electronics are you interested" 

Name Age Address 

City Zone State 
Special Tuition Rates to Members of Armed Forces 

December, 1956 

a 
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A world of 
HOW-TO-DO-IT-WITH 

TRANSISTORS 
information 

RtHEpN 

íF 

for only 504 
Complete information - illustrations, wir- 
ing diagrams, parts lists - for making 
transistorized timers, receivers, oscillators, 
geiger counters, metal locators and many 
other practical and useful circuits. Available 
at your Raytheon Tube Suppliers or send 
50¢ to Department P7. 

RAYTHEON CK722 TRANSISTORS 

ONLY 99 
New low price puts transistors 
within anyone's reach. Available 
only through your Raytheon Tube 
Supplier. 

Carl & Jerry (Continued from page 20) 

even one card are tremendous, and it is 
against these mathematical odds that we 
are competing. If you can better the law of 
probability by just a little, it will be sig- 
nificant." 

TERRY was watching Carl closely, and 
he saw the latter's mouth draw into a 

straight line that meant he was not taking 
at all kindly to the glib man beside him. 
Jerry did not like him either':' He sounded 
too much as if he were trying to be "cute," 
as though he were talking down to his 
youthful audience. 

The lights were lowered, and suddenly a 
huge queen of spades appeared on the 
screen above and behind Carl. With a sud- 
den inspiration, Jerry squeezed the little 
brass contacts already held in the moist 
palm of his hand to spell out "QS." As he 
finished the last dot, the bell tinkled and 
Carl promptly said in a loud voice : "Queen 
of spades!" 

"An astounding, auspicious beginning!" 
the professor exclaimed. "Let's try an- 
other." 

He flashed the seven of hearts on the 
screen. Jerry immediately tapped out 
"7H," and Carl called out : "Seven of 
hearts!" the instant he heard the sound of 
the bell. 

"This places too much ,of a strain on co- 
incidence," the dapper man said in a sus- 
picious, harried voice. "Maybe you can see 
some reflection of the screen, or perhaps 
some smart aleck in the audience is sig- 

22 

f::relhvwe in f hrlfonic. 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts . . . The scientist flashed card after card on the 
screen, and Carl called off each one correctly .. . 
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NATIONAL SCHOOLS 
/4040t04 fi4ede-ri 

TELERAMA ALL 8 BRANCHES OF 

TELEISIN. [LECTRONICS RADIO 

IN ONE DYNAMIC, MODERN SHOP METHOD, 

HOME TRAINING COURSE 

Another great advance in HOME STUDY TRAINING. Let National 
Schools, of Los Angeles, a practical Technical Resident Trade School 
for over 50 years, train you at home by Shop -Method, for today's 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 
tronics, Radio Industry. 

Chec, all you receive in One Master 
Course at One Low Tuition 
1. Television - Including Color TV 
2. Radio - FM and AM 
3. Industrial Electronics 
4. Sound Recording and Hi- Fidelity 
5. Preparation for FCC License 
6. Automation 
7. Radar and Sonar 
8. Communications 

ALL OF THIS MODERN, NEWEST, 
PRACTICAL EQUIPMENT IS YOURS TO KEEN 

Parts to Build a modem TV set, including 
large screen Picture Tube. 

Parts to bold a powerful Soperhet Re. 
ceiver, standard broadcast and short wave. 

Parts to conduct many experiments and 
build Continuity Checker, RF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- 
ceiver, Signal Generator. 

Professional Multitester 
These area MUST for all technicians. 

YOU DO MANY PRACTICAL JOBS. 
You do servicing, circuit analysis and 
many other down -to -earth experi- 
ments. You build a modern TV set 
from the ground up ... with equipment 
kits we give you, including a new large 
screen picture tube and professional 
Multitester, at no additional charge. 

EARN AS YOU LEARNt Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. YOU 
GET GRADUATE ADVISORY SER- 
VICE, TOO. 

p t 0 KEE S 

h1 t MEER 

R<al.lrahon uGiMed Iv, 

L. I. ROSENKRANZ 
ProAIdnt of NATIONAL SCHOOLS 

This Master -Shop- 
Method course is com- 
pletely up -to -date 
Here in Los Angeles, 
the TV and Electron- 

'' ics center of the world 
we are able to keep in 
constant touch with the 
industries' latest de- 
velopments. As a stu- 
d t, you will quickly 

vaster all phases at home . in your spare 
time Your earning power will grow with 
every lesson. Just as thousands of National 
Schools graduates do every day, you can 
handle servicing, manufacturing, repairing, 
hundreds of other jobs, or make good money 
in your own business. SECURE YOUR 
FUTURE -NOW SEND COUPON BELOW. 

IN THESE MODERN TV STUDIOS, SHOPS AND 
LABORATORIES, your Shop Method Home 
Study Course was developed by experi- 
enced instructors and engineers. What 
an advantage that is to you at hone 
each lesson is tested, proved, easy to 
understand. You can master the most op- 
to -date projects, such as color TV set 

'repair, printed circuits - even prepare 
for F.C.C. License and industrial elec. 
tronies without taking a special course. 
TAKE YOUR FIRST STEP NOW TO 
A TOP -PAY JOB IN TV, ELECTRON - 
ICS, RADIO. SEND COUPON BELOW 
TODAY. - 

tk,It . ,f!irlll, 

APPROVED 
FOR 

VETERANS 
AND 

NON -VETERANS 

NATIONAL SCHOOLS 
4000 5 FIGUEROA ST., LOS ANGELES 37, CALIF 

187 N. LA SALLE ST. , CHICAGO I, ILL 

IN CANADA. 811 W. Hastings St., Vancouver, B. C. 

FREE! 
Fully illustrated "CAREER" 
BOOK in TV, Radio, Elec- 
tronics. AND actuol Sample 
lesson -yourc of no cost, no 
obligation SEND COUPON 
NOW- TODAYI 

December, 1956 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

Los Angeles, California 

GET FAST SERVICE-MAIL NOW TO OFFICE NEAREST TOY!' 
NATIONAL SCHOOLS, DEPT. R2G -126 

x000 S. FIGUEROA ST. 187N LA SALLE ST. , 
LOS ANGELES 37, CALIF. OR CHICAGO 1, ILL. 

I ,,sis free TV- Rarlin "Oppartnnity" Book and 0. n - 1 
I,Ie tesson. No salesman will call. 

1 
.. \a.\tE BIRTHDAY T" 

.j AI:i I.'RLS'i 1 

CITY 7I NF..... STATE..... 
il D Check If interevteil t INI I' in Resident Tri inin;. 

nt Ins Angeles. 
VETERANS: Give Date of Discharge 
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NEW 
SPEAKER 

MODELS 
WITH A 

FREQUENCY 
RESPONSE 

FOR EVERY 
APPLICATION 

MID RANGE 
EXTENDED 
TWEETER 

WOOFER 
COAXIAL 

W 

Ir 

ge 

o 

o 
ai 

o 

High Frequency 
Model GT5F 
List Price $8.75 

Mid Range 
Model GM81 
List Price $13.80 

Woofer 
Model 015P 
List Price $42.65 

Coaxial 
Model G12J3 
List Price $39.75 

FABULOUS "G" SERIES 
SOUND REPRODUCERS 

Are ideal for 
single or multiple 

installations, additions 
in Hi Fi systems or for 

bi- naural applications. Their fab- 
ulous features of superb range, response 

and overall perfection of performance- 
and unbelievable low price -makes Utah's 
new "G" series your best buy in Hi Fi. 
The incomparable, precision combination of 
molded, seamless cones permanently 

welded with indestructable adhesive 
to rugged, 8 oz. voice coils 

powered by oriented grain 
Alnico V magnets, assures 

you of full power han- 
dling capacities. 

Write for 
complete 
Faéaleut; 

"G" Catalog 
and 

techniçai 
folder. 

See the FABULOUS "G" 
at your dealers today. 
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UTAH RADIO PRODUCTS CORP. 

HUNTINGTON, INDIANA 

Export Dept. Rocke International, N. Y. C. 

Carl & Jerry (Continued from page 22) 

naling you in some fashion. Would you 
mind letting me blindfold you ?" 

"Go right ahead," Carl said in return. 

AFTER A MOMENT of indecision, the 
scientist won over the fashion plate, 

and the professor removed the handker- 
chief that was peeping meticulously from 
his breast pocket and securely blindfolded 
Carl. Then he went back to his projector 
and flashed the jack of spades on the 
screen. Carl easily translated the dots and 
dashes of "JS" buzzing against his arm 
into the name of the card. Desperately, 
the scientist flashed card after card on the 
screen, and Carl called off each one cor- 
rectly. 

By this time the professor was so dis- 
turbed and puzzled that he had forgotten 
all about his appearance. Frantic fingers 
run through his hair had left it tousled. 
He tugged at his shirt collar as he walked 
slowly around Carl, looking at him with 
deep, incredulous interest. 

"I just can't believe it!" he muttered. 
"One- hundred -percent correct identifica- 
tion! Young man, can you explain how you 
perform this feat ?" 

"I just did what you told me to do," Carl 
said blandly. "I simply called out the card 
that was in my mind when the bell sound- 
ed. Guess it must be a kind of telepathy, 
or something." 

"'Or something' is right," Professor 
Karns fervently agreed. "I must take you 
down to the university with me and give a 
demonstration of your phenomenal ability 
to my colleagues." 

"Aw, I don't think I could do that," Carl 
objected, as he started backing toward the 
steps leading down from the stage. "I don't 
like to mess around with this sort of thing. 
Makes me feel kind of creepy." 

"But you owe it to science!" the profes- 
sor argued. "If we can repeat this experi- 
ment, my account of it will appear in every 
scientific journal in the world." 

"I'll think about it," Carl said, hastily 
going down the steps. 

THE ASSEMBLY was dismissed, and as 
Carl and Jerry walked along the hall 

Jerry whispered: 
"That was a lot of fun, but it certainly 

means that we'll not dare wear these con- 
traptions to school again. And don't ever 
breathe a word about them. If it is ever 
found out how we helped ESP, you and I 
are going to be the guests of honor at the 
darndest tar -and -feathering party you ever 
saw; and I can just see Professor Karns 
ladling out the hot tar right now!" -r 

Always say you saw it in- POPULAR ELECTRONICS 
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Join the Thousands of Central- Trained Technicians 

Now Enjoying HIGH -PAY CAREERS in ... 
411 

*,,.. 

,..- 
°;,: 

'5' . ra ,r 

Outstanding Employment 
Opportunities Open to 

Central Graduates! 
Nc matter what you're doing now . . . whether 
you've ever had previous technical experience or 
not, you can begin right now to prepare for a 
great career in these fascinating, rewarding fields! 

Capitalize on the fact that Central's nationally 
recognized, proven training methods, top instruc- 
tors and long record of educational achievement 
hare put Central- trained men in high demand 
throughout America! ... that Central's graduates 
are periodically interviewed and employed by 
many of the Country's foremost industrial giants 
and leading employers of electronics specialists. 
Hundreds of radio and TV stations look to Central 
as a reliable source for competent, thoroughly 
trained technicians ... and the nation's major 
airlines and aircraft manufacturers have hired 
hu-rdreds of Central- trained technicians for im- 
portant communications and electronics positions. 

3 Proven Training Plans 
1. PIOME STUDY COURSE (with 9 kits of equipment) - 
Qualifies you for diploma, FCC license exam, and a variety 
of electronics jobs (or transfer into advanced resident 
training). 

2. HOME STUDY- RESIDENT COURSE (with 9 kits of equip- 
ment) -Home study, followed by short period of resident 
training. Qualifies you for diploma, FCC license exam, and 
a wide variety of positions (or continue with advanced resi- 
dent tiàining). An ECPD- accredited engineering technician 
program. 

3. FULL RESIDENT COURSE -Qualifies you for Associate of 
Science (A.S.) degree and top -pay employment opportunities 
as Electronics Engineering Technician. An ECPD- accredited 
eng neering technician program. Part -time employment 
opportunities available for students while training. 

December, 1956 

How Central's "Progressive Plan" 
Will Pay Off for YOU! 

Central's complete, accredited training is de- 
signed to get you the technical job you want 

in the shortest possible time! Through 
Central's "Progressive Plan" of study, as you 
complete each phase of training your earning 
capacity goes higher! How far "up the ladder" 
you want to go is entirely up to you. A few 
short weeks of training prepares you for cer- 
tain basic jobs. Then, with every additional 
phase of training you complete, you qualify 
for more advanced types of positions that 
command higher salaries. You can settle for 
any of a wide variety of well -paid, worthwhile 
jobs along the line ... or you can use Central's 
complete training to advance right up to the 
top -level, top -pay positions! Don't limit your - 
self! Get I he facts on Central's complete train- 
ing. Mail the coupon today! 

VETERANS 
Central offers courses 
approved under G. I. Bill 

I CENTRAL TECHNICAL INSTITUTE 
Dept. A-126 1644 Wyandotte St. 
Kansas City 8,. Missouri 
Tell me more about how you can qualify me for a high 
pay Electronics career. 

YOUR FUTURE 

IN 

ELECTRONICS 

Name _.... ._. _. Age... _. 

Address ... _. _.__ _. Phone.. __.. 

City, State .County ...___.__. 

If Korean net give approx. discharge date 
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LETTERS 
Found: Parabolic Dishes 

In answer to the letter in your November 
issue, I think that Electronicraft, Inc., Bronxville 
S, N. Y., has some paraboloids available. These 
range in diameter from 17 to 43 inches and could 
probably be used to duplicate the Carl and Jerry 
experiments in the May 1956 issue. I have no 
information on prices, so suggest writing directly 
to Howard Sevanties at the above address. 

R. CAMPBELL 
Morristown, N. J. 

Speak -O -Phone Needle Wanted 
I am in quest of information as to where I can 

obtain a Speak -O -Phone fiber needle. This is a 
personal phonograph that was made under Patent 
No. 1421045. 

M. G. JACOBSEN 

Walla Walla, Wash. 

More Comments on L.W. DX 
Thanks for the interesting article on long -wave 

DX in the October issue. It sure provided me 
with much needed information. By the way, I 
find that NSS operates around 20 kc. and 165 kc. 
in addition to the channel on 121.95 kc. Can any 

of your readers give the exact frequency of NLK 
that can also be heard around 20 kc.? 

JAMES V. HAGEN 
Glen Rock, N. J. 

More Mystery C.W. Stations 
I have heard a station using the call SRF sent 

in code on the broadcast band for over a year. 
Perhaps others have heard it and can give me an 
explanation. 

V. LTNGBLOOM 
Elsie, Nebr. 

This may sound like a second OAB -since I 
hear a station signing SRF on the lower edge of 
the broadcast band. I am using a Hallicrafters 
S -40 and think that the SRF call is sent at about 
three words a minute. 

ROBERT L. COOKE. 
San Jose, Calif. 

Titis appears to be another one of those air- 
craft beacons operating around 530 kc. Must 
broadcast receivers will pick up these signals if 
tuned to the lowest possible part of the dial 
(speaking in kilocycle's). Does anyone have in- 
formation on the location of SRF? 

"After Class" Format Approved 
I feel that the information I get from After 

Class articles greatly increases my over -all knowl- 
edge of general electronics. I would like to see 

BROADCAST FIDELITY - 
FINGERTIP SIZE! 

Available only in the 

. 
tS ALTEC 

MICROPHONE 
In any sound installation where compact 
size and highest quality are important, 
the first choice is Altec's M -20 "Lipstik" 
Microphone System. The proven quality 
of this system has won wide acceptance 
for laboratory acoustical measurement 
as well as for critical medical and scientific 
uses. Mounted in a rugged case no 
larger than a lipstik, the Altec "Lipstik" 
is the smallest quality microphone on 
the market. 

IO TO 15,000 CPS FREQUENCY RESPONSE 
3 -1/8" LONG, 0.6' DIAMETER 
MICROPHONE, BASE, CABLE, AND CONNECTOR WEIGH 
ONLY 5 OUNCES 
PRINTED CIRCUIT BETWEEN TUBE SOCKET AND 
MICROPHONE CORD TO MINIMIZE WIRING AND 
FACILITATE TUBE REPLACEMENT 
OMNIDIRECTIONAL, IDEAL FOR TELEVISION BROADCAST, 
INTERVIEWS 
M -20 SYSTEM INCLUDES MICROPHONE HOLDER, 
POCKET CLIP, AND POWER SUPPLY 

A SOUND REPUTATION SECOND TO NONE 

Dept. 12 -P 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N.Y. 

Always say you saw it in- POPULAR ELECTRONICS 



AS A MAN OF MECHANICAL ABILITY 
YOU CAN TRAIN IN YOUR SKILL... 
ADVANCE IN YOUR GRADE... 
DOING WORK THAT YOU LIKE... 
WHILE PREPARING FOR YOUR FUTURE 

IN THE UNITED STATES AIR FORCE! 

You go places 
faster 
in the 

U. S. AIR FORCE 

December, 1956 

M-66-PE 

PASTE COUPON ON POSTCARD and mail to 
Airman Recruiting Information Branch 
Box 2202, Wright. Patterson AFB, Ohio 
Please send more information on my opportunities for 
enlisting in the U.S. Air Force. I am between the ages 
of 17 -34 and reside in U.S.A. or possessions. 

Name 

Address -Age 
City Zone State 
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POPULAR SAMS BOOKS FOR THE 

EXPERIMENTER AMATEUR TECHNICIAN 

Attenuators, Equalizers and Filters. Describes 
the design, application and theory of operation 
of every type of Attenuator, Equalizer and 
Wave -Filter used in audio, recording and re- 
producing systems, both professional and home - 
type. 176 pages; 5% x 8' z° ..... $2.75 
Library -bound deluxe edition...... $4.00 

Transistors. The first complete, practical book 
on Transistors and their application in TV- 
Radio- Electronics. Explains theory, circuitry, 
installation, testing techniques and servicing. 
100 pages; 5% x 8',2 "; illustrated $1.50 

So You Want to Be a Ham. Shows you how to Li get your license and acquire equipment. Cov- 
ers: Conquering the Code, Getting Your Ticket, 
Going on the Air, etc. 196 pages; 51A x 8h'; 
illustrated .. $2.50 

Basic Radio Manual. Complete course covers 
theory, definitions, components. Includes sec - 
tion on actual projects that translate theory 
into practice. 248 pages; 8I- x 11'; illustrated 

$3.00 

Basic TV Manual. Covers all phases of TV set 
operation and design from picture tube to an- 
tenna. Includes project section demonstrating 
theory in action. 312 pages; 81% x 11 "; illus- 
trated $5.00 

Atomic Radiation, Detection and Measurement. 
Helps you understand nuclear science and its 
applications. Covers circuitry and operation 
of all types of detection devices. 200 pages; 
5% x 81/i° $3.00 

Electronic Metal Locators. Explains how Metal 
Locators operate, describes commercial types, 
shows how to build locators. Describes uses in 
industry, for prospecting and for mine detec- 
tion. Complete coverage of the subject. 124 
pages; 5 x 8 }z°; fully illustrated $2.30 

Radio Receiver Servicing. Covers all basic re- 
ceiver types -gives time- saving hints for soly- 
ing common troubles, such as dead set, weak 
set, noisy set, etc. 192 pages; 5 x 8! "; 
illustrated $2.50 

Tape Recorders. Explains recorder theory, tape 
characteristics, how recorders work; covers 
motorboard mechanism, drive motors, volume 
indicators, bias oscillators, amplifiers, mag- 
netic heads, equalization circuits. 176 pages; 
5% x 8IT; illustrated $2.75 

1111.111 HOWARD W. SAMS & CO., INC.MAMMI 
Order from any Radio & TV Supplier -Wholesaler, or 
mail to Howard W. Sams & Co., Inc., Dept. 14_M6, 
2201 E. 46th St., Indianapolis 5, Ind. 
Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

City 

L 
28 

Zone.... State 
(outside U.S.A. priced slightly higher) 
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Letters (Continued from page 26) 

more material on computers and automation with 
details of circuitry. 

JOHN N. LANDON, ET1 
N. Hollywood, Calif. 

Please accept my congratulations. Few publish- 
ers allow space today for items that could pos- 
sibly be evaluated as only experime>}tal material. 
Is there anything more on electrets (August issue, 
page 85) ? 

BOB ERB 
Columbus, Ohio 

This is my vote for After Class. The "different" 
material is enjoyable. Please keep the quiz since it 
is a good test on basic theory retention. 

BOB FULLER, W9CJT 
Indianapolis, Ind. 

Find your new After Class feature material ex- 
tremely interesting. 

A. D. CRAIG 
Detroit, Mich. 

Think your After Class section is really step- 
ping out into very interesting fields. I am also 
interested in printed circuits, so add my vote for 
more material along those lines. 

J. E. AULD 
Miami, Fla. 

Magnetizer Works Fine 
I built the magnetizer- demagnetizer on page 57 

of the August 1956 issue, and came to the con- 
clusion that it works -though I found it neces- 
sary to make some parts substitutions. By the 

way, some catalogs show the Stancor FC -l0 as 
the focus coil used in the RCA model 630TS TV 
sets. I guess this was the replacement number. 

B. KININGHA bI 
Springfield, Ill. 

Printed Circuits -More! More! 
This is an enthusiastic reaction to the mention 

in your September issue of the possibility of con- 
tinuing the series on printed circuits. 

GARRY GLASGOW 
Ann Arbor, Mich. 

Fine, Garry. Any more votes? 

Always say you saw t in- POPULAR ELECTRONICS 
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BECINYINC 
or 

an old hand 
It's 

ESSENTIAL 
for everyone who 

builds or repairs 

radios, hi -fi, 

television, 

inter -corn, 

house -wiring 

systems, 

appliances, etc. 

1.5 

V 
MODEL 310 

CLO 

The same valuable tool professionals use for: 
current measurements ... voltage meas- 
urements . . . resistance measurements 
checking circuit continuity 
checking for defective components 

(shorted condensers, open resistors, etc.) 
both before and after installation 
checking for shorts or opens in wiring 

Tells all about everything electrical and elec- 

tronic -all essential ranges. 
20,000 ohms per volt. D.C. 
5,000 ohms per volt. A.C. 

A complete professional tester you won't be 
afraid to use. This book shows every simple 
easy step you need to use 

TRIPLETT ELECTRICAL INSTRUMENT CO. 

Bluffton, Ohio 

Docombor, 1956 

Model 310 
MIGHTY MITE 
the only com- 
plete miniature 
V -O -M (AC -DC) 
only ,29.50 net 
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Complote training 
FOR BETTER RADIO -TV SERVICE JOBS 

Zole,110^ 

ßoa'1(a(lß(ptl!pN 

t(t 
ppD 

ONLY 

$12 

By CARL KOHLER 

for the complete 
2- volume 

course 
3 MONTHS TO PAY 

Let these two great new Chirardi training hooks teach you 
to handle all types of AM, FM and TV service jobs by approved 
professional methods -and watch your efficiency and earnings 
soar! 

Each book is brand new. Each contains the latest data on 
the latest 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 SERVIC- 
ING were, for 20 years, more widely used for military, school 
and hume study training than any other books of their typel 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost I:, sl pat'v. ,nd over AII(, clear illi:+tr.,tini.. _how step-by- 
step how to h.oIle every phase of tronhlc,hoocino ei,d nirvicing. 

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 "brush up" on specific jobs, to 
develop improved techniques or to find fast answers to puzzling 
service problems. Includes invaluable 'step-by-stop' 

s 
vice charts. 

820 pages. 917 illus., price $lì.75 separately, (Outside U.S.A. $7.251 

2 -Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This 609 -page volume is tiie ideal guide for s 
P1 

who real- 
it pays to know what really makes minders radio -TV receivers "tick" and why. Gives a 

c 
mplete understanding of basic circuits 

and circuit variations: how to recognize them at a glance: how to 
eliminate guesswork and useless testing in servicing them. 417 illus. 
Price separately $6.50 (outside U.S.A. $7.00). 

New low price ... you save $1.25 
if broken into lesson form and sent to you 

e 
you'd 

regard these two great hooks as a bargain at $50 or more! 
Under this new w offer, you save $1.25 [n the price of the two 

hooks -and have the privilege of paying In easy 
t 
nstallments while 

you use them! No lessons In wait for. You learn fast -and right! 

- - - STUDY 10 DAYS FREE!- - 
Dept. PE -126, RINEHART & co.. Inn. 
232 Madison Ave., New York 16, N. V, 

Send lxoks below for 10 -day FREE EXAMINATION. In Ill 
days, I will either remit price indicated or return books post- 
paid undo a you nothing. 

Radio & TA' CIRCUITRY & OPERATION (Dice $6.501 
Radio & TV Receiver TROUBLESHOOTING á REPAIR (Price 
$0.75 separately, 

Check here for MONEY -SAVING COMBINATION OFFER 
. Save $1.25. Send both of above big books at 

special price of only $12.00 for the two. ,Regular price 
$13.25 . yo a $1.251. Payable at rate of $3 after 
10 days if you decide to keep hooks and $3 a month for 3 
months until the total of $12 has been paid. 

Name 

Address 

City, Zone, State 
Outside U.S.A. -$7.25 for TROUBLESHOOTING & REPAIR; 
$7.00 for CIRCUITRY & OPERATION: $13.00 for both hooks. 
Cash with order, but money refunded If you return books in 

L10 days, 
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SYNCHRO 
Motor and 
Generator 

only 
$4.95 
Per Pair 

Simply connect 
like stator wires 
of e a c h u n i t 
(marked with S 
on unit) and rotor 
wires (marked 

with R on unit r in aeries with 110 V. 
60 cycle current, you have an electri- 
cal equivalent of a flex. shaft without 
usual limit to length, backlash error, 
and friction. Ideal for your beam direc- 
tion indicators, wind direction indicators, 
antenna rotation, etc. Popular size 5 
(file" long 31/2" dia.). Units orig. made 
for 400 cycle but operate intermittently 
on 60 cycle when connected in .series as 
above. Ship. wt. 12 lbs. per pair. 
Price 
per pair $4.95 
Regular 60 cycle units, per pair. .$9.95 

R -1 /ARR -1 Receiver -$2.95 
Described in Radio TV News, Jan. 1549, 
for use in 220 Mc. converter. Essen- 
tially a two stage RE acorn tube super - 
het converter as it now stands. Also can 
be used for a preselector. Small enough 
for mobile only 3 w. x 3" h. x 10" d. 
Rugged aluminum construction. Has four 
954 acorn tubes. Filaments now operate 
on 12 or 24 volts by merely throwing 
switch in unit or can be easily modified 
for 6 V. operation. Dial is calibrated in 
range of 234 -258 MC. Operation can be 
changed for use from 50 to possibly 300 
Mc. Cover not shown but included. Com- 
plete with conversion as written in above 
mag. Brand new demilitarized $ 1.95 
units. Ship. wt. 4 lbs 

Antennas for above receiver and 
frequencies. Ship. wt. 1 lb. New. $1.25 
Co -axial antenna relay for use with above 
or other transmitter- receiver combina- 
tions. Ship. wt. 2 lbs.. New $1.25 

ER -25 6 

6v. 25 AH 

Storage Battery 

Plastic case size 
71/2" x 2 9/16" x 
6aa" h. Shipped dry 
charged. Fill with 1.265 sp.g. sul- 
phuric acid. Ship. 
wt. 8 lbs. $3.95 
New 

FLASH -Just Received! 
Permoflux Hi Fì series 61 -1 6" 
speaker. 50- 12,000 cps. frog I. re- 
sponse. Regular $10 seller. 
Ship. wt. 4 lbs. Only $3.28 

Brand New 
12 V. 

Dynamotors 

DM -40 Input: 12 -14 V. 3.4 A. Output: 
172 V. -138 MA. An ideal dynamotor 
to adapt to mobile uses on new 12 V. 
cars. Don't pass up this buy even if 
your intended uses are not immediate. 
Size 63/4" L. x 31/2" dia. 4" lead with 
6 pin Jones plug. Ship. wt. $2.75 A 
71 á lbs. New 

M-I Servo 

Unit for 
Beam 

Rotation 

I ',,. t has self -contained hydraulic pump 
art.,eted by 27 V. 11 amp. 1/5 hp. oter 
,.eich pumps oil into either side at' hy- 
draulic piston giving better than a 100 lb. 
torque to able drum. Reversible by actua- 
ties of either of two self- contained enten dit 
hydraulic valves. Connect by cable around 
antenna beam for any desired iodation 
speed. Greater adaptability than any other 

Bsurplus device o market. Ship. wt., 7 Ibs. 

rand new. Only "'a few left, ", $4.95 
order early 

Rectifier 
Special! 
For Model 
Trains - 

$1.50 ea. 
24 V. DC :3 Amp. Selenium ectitìers- 
$1.50 ea. Just what you have been wailing 
for -A solen rectifier to give you the RC: 

for operation of the tan Plus source 
items. Make up your po supply t. .t:,- 
liver from 12 to 28 

power 
with these 

rectifiers and your AC source of triai 18 to 
36 volts. Parallel ral for greater 
amperage cap. Measures c .5i/4" L s 

$1.50 w x lñp" H. 
Brand w, ea. 

SPECIAL! Garage Door Lift $44.30 
An electrical operated garage door lift for 
raising overhead doors up to 8 x 16 ft. 
These lifts were locally mfgd. and two 
have been in use by us here at Esse for 
over 3 ors. and n trouble. We purchased 
the c plete units except for the elec- 
trical hookup of relays, switches, etc. and 
pass them on to you at about 1/5 
price for your wiring as per Included i 
stnictfons. All parts and 
Incl. Wt. approx. 160 lbs. $44.50 
Shipped by motor truck only. 

Multi - 
Secondary 
Filament 

Transformer 
Nine secondaries: one 
:.:3 V. p 11 amps: 

one 6.3 V. C 1.:1 
amps; one 6.3 V. /.i, 
t amp; two 5 V. ,a 
amps; 

e 

:1 

on 2.5 V. foil 

10 amps; two 2.5 V. 
@ 5 amps a 2.5 
V. e 2.1 amps. 110 

V. 60 cycle Primary 5000 s' It i n sulalioo 
test. Size 5" x 51,' x 61:_ $3.95 Ship. wt. 21 lbs. New yr 

Transformer -Plate Power 
400 -0 -400 V. @ 125 Ma. Also 
475, 875, or 1275 V. @ 6 ma. 
plates: 28 V. @ 2 amps; 6.3 V. 
@ 6 amps; 6.3 V. @ 1 amp. 

and 5V. @ 3 amp, filaments. 
Electrostatic shield. As illustrated 
but with 16 screw type terms. 
Marked terminals for easy con- 
nection. Size 5"x 4" x 5,/," h. 
Ship. wt. 12 lbs. $3.95 New 

Freq. Crystals 
Less Than 5c Ea. 

Imagine crystals cn,ting 
Covnmt. $3.50 to $12.:)o 
ca. in this assortment. 
100 brand new various 
freq.; plenty in ham bands. l'r:utically 
all types of holders, all mounti-i1, guar- 
anteed to oscillate. Assortment $4,95 
of 100. Ship. wt. 4 lbs. 

KEROSENE OR GASOLINE HEATER 

Reduced to $4.95 

Brand new Evans blue 
flame heater. Output 
approx. 50,000 BTU. 
Ideal for garage or 
shack where not con- 
fined. Size: 10" dia. x 
12" high. Cost Covnmt. 
many times our low 
price. Shipped in 
packing; ,vl. $4.95 
47 lbs. 

14 AMP. BATTERY 
While Supply Lasts 

Cost Covnmt. $300 ea. 
Our large- quantity pur- 
chase allows this bar- 
gain. Charges 6, 12, or 
2.1 V. butteries at 14 
amp. rate max. Operates 
from 110 V. D(7. Mfg. 
by Ward -Leonard. Size 
12" v.x20 "h.x 10 "d. 
Brand new in orig. pack- 
ing. Ship. 1st. approx. ..sO lbs. 
fa =l at this price, so order 
now 

Motorola 
FMT -30D 

Transmitter 
$19.50 

They'll go 

$1.50 

Mobile transmitter for conerr.ion to your 
ham fregs. Nose operates within range of 
30 to 'i2 Mc. FM easily converted to AM 
by modulating grid suppressor or screen 
grid of final tube. Complete with a 6 
meter crystal and tubes. Covers as shown 
not included. Ship. wt. approx. 40 lbs. 
Used. Guaranteed good (lees $ 9.50 
dynamotor) 
I.sed. Guaranteed good (with 6 V. dy- 
namotor) $29.50 

AN /ART -4 Dual Transmitter -$3,95 
-I ten transmitters. One on .,.b 
Th..; tither on 56.75 Mc. com- 
bined together in a plastic 
ball approx. 81/2" dia. ';t 
watt output Using 3A5 tribes. 
Battery operated (not incl.) 
complete with microphones. 
These have found favor with 
the model makers for radio 
control. Ship. wt. 8 $3.95 lbs. Brand new.... 

BC455 -B RECEIVER 
BNrand 

ew $9.95 
Command type 6 -9.1 Mc. for mo- 
bile or fixed operation. The last 
of a popular item. Brand new 
with tubes but less dy- $9 95 namotor. Ship. wt. 8 lbs.. 
BC -454 3 -6 Mc. receiver also 
available in used but good condi- 
tion $9.95 

E SSE 
REMIT SHIPPING CHARGE AND INSTRUCTIONS WITH ALL ORDERS. OTHFACTIO ORDER WILL SEMIT S EPP NG COLLECT. ALL ITEMS O R ANTE ED TO YOUR SA OTHERWISE 

ORDER 
MONEY R 

BE 
FUNDED IF RETURNED PREPAID WITHIN to DAYS OF RECEIPT. 

RADIO CO. 42 WEST SOUTH ST. INDIANAPOLIS 25, INDIANA 
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20 
YEARS 

OLD! 
He's already an 

ELECTRONICS 
ENGINEERING 

DESIGNER 
Out of high school just 2 years ago, this young 
man has already started a fascinating, highly 
rewarding career in electronics engineering. No 
matter whether you are now 18 years old -or 28 
-a 26 -month Embry -Riddle education will pre- 
pare you for a quick statt in this lucrative pro- 
fessional field. 

Electronics Engineering Design course concen- 
trates on essential technical studies and practical 
projects. With the aid of top flight Embry -Riddle 
instructors you'll master many absorbing funda- 
mentals -- - Microwaves and Radar, Servomechan- 
isms, Industrial Electronics and Television, to 
mention a few of the subjects. 

The demand for trained engineers is greater than 
the supply -and will be for years! So take the 
first step now -mail this coupon. And remember, 
study and play in Miami's perfect year -round 
climate is stimulating and exciting. 

FOUNDED 1926 

Training Embry °Riddle 
Authorized . 
under 
G.I. Bills SCHOOL OF AVIATION i i MAIL THIS COUPON TODAY MI i 

DEAN OF ADMISSIONS I Embry- Riddle School of Aviation, Miami 30, Florida ' 
Without obligation, please send FREE and postpaid full ' particulars. 

ELECTRONICS ENGINEERING DESIGN 

AERONAUTICAL ENGINEERING DESIGN 

1 

1 

Name ,Age 

Address 

City State ' 
I am o (check one) Veteran Non -Veteran ` Eta iiiaElN mum Eli=II=mil 
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BOOKSHELF 
"HOW TO MAKE GOOD TAPE RE- 
CORDINGS" by C. J. LeBel. Published 
by Audio Devices, Inc., 444 Madison Ave., 
New York 22, N. Y. 151 pages. Cloth 
bound, $2.50. Paper bound, $1.50. 

This new handbook contains up- to -the- 
minute information of interest and value to 
all tape recordists. The author -secretary 
of the Audio Engineering Society -writes 
with accuracy and clarity on how record- 
ers work, selecting a recorder -as well as 
the tape itself, using the recorder, micro- 
phone and studio techniques, editing, ste- 
reophonic tape, and putting together your 
own tape -recorded show. Illustrations, a 
glossary, and an index round out a very 
compact volume. 

Recommended: to all tape hobbyists. 
m 

"SUPERHETERODYNE CONVERTERS AND 
I-F AMPLIFIERS" by Alexander Schure. 
Published by John F. Rider Publisher Inc., 
116 W. 14th St., New York 13, N. Y. 56 
pages. Paper bound. Price, 90 cents. 

Circuits designed for mixing, converting, 
and i.f. amplifying in superheterodyne re- 
ceivers are covered in this volume, which 
is No. 12 in the publisher's "Electronic 
Technology Series." The approach is non - 
mathematical and yet manages to cover 
theory, design, and performance. Among 
the topics included are tracking, align- 
ment, a.v.c. and d.a.v.c., conversion effi- 
ciency, and the Miller effect. 

Recommended: for those studying super- 
heterodyne receivers as well as practicing 
technicians. 

"ELECTRONIC TUBES, CIRCUITS, AND 
DEVICES" by Lewis Blevins. Published by 
Universal Scientific Co., Inc., 1102 Shelby 
St., Vincennes, Indiana. 620 pages. Paper 
bound. Price, $4.50. 

This is a big volume, packed with solid 
theoretical and practical information cov- 
ering basic tube types, principles of opera- 
tion, generator circuits, r.f. characteristics 
and control circuits. A brief introduction to 
basic radar, television, computing, and 
v.h.f. circuits is included. Designed as a 
learner's textbook, this book is valuable 
for its straightforward and simplified ex- 

Always say you saw it in- POPULAR ELECTRONICS 



FROM OUR MAIL BAG 

BUILD 16 RADIO 
CIRCUITS AT HOME only 

with the New Improved 1957 $1fl95 
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 "EduKit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 

rock -bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
use of the most modern methods of home tiainiing. You will learn radio theory. construc- 
tion practice and servicing. 

You will learn how to build radios, using regular schematics; how to wire and solder in 
a professional manner; e ; how to service and troublshoot radios. You will work with the 
standard type of ap inched metal chassis as well as the latest development of Printed Cir- 
cuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will earn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble-shooting, using the Progressive Signal Tracer, the Progressive Signal Injector, 
the Progressive Dynamic Radio A Electronics Tester and the accompanying instructional 
material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter Code Oscillator, Signal 
Tracer and Signal Injector circuits, and learn how to operate them. You will receive an 
ex cellent background for Television. 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is the 
product of many years of teaching and engineering experience. The Etlu -Kit" will pro- 
vide you with basic education in Electronics and Radio, worth many times the complete 
price of 519.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio 
o 

e. Whether you are inter- 
ested in Radio & Electronics because you 
want an interesting hobby, a well paying 
business or a job with a future, you will find 
the "Etlu -Kit' a woth -while investment. 

Here is an excerpt from a letter that we 

Stved from Loren DePriest, 1496 4th 
aff Mansfield, Ohio: "I have spent many 

from the schematicsoin 
instructing 

book, h an have 
learned a great deal from them. Being as 
I am interested in Radio, I consider the 

a wise rnoney 
estmen 

spent 
investment. havyour erned umoreafrom your 
course by actually doing than I did from 
an expensive Curse.' 

Many thousands of individuals of all 
have ages and backgrounds have successfully 

used the "Edu -Kit in e than 79 coun- 
tries of the world. The eu -Kit" has been 

step carefully designed, step by step, so that 

you cannot make a mistake. The "Edu Kit" allows you to teach yourself at your 
awn rate. No instructor is necessary. 

The "Edu -Kit" is also used for courses 
of study, extra -curricular activities indus- 
trial personnel training and rehabilitation. 
The "Edu -Kit" is used by Jr. High Schools, 
High Schools, Technical Schools, Jr. Col- 
lege,, Colleges, Universities, Industrial 
firms, Rehabilitation Hospitals, Boards of 
Education, U. S. Govt. agencies, United Na- 
tions Educational Scientific and Cultural 
Organizations (UNESCO), Veterans 
istration, and numerous adult, radio and 
Young Peoples' groups and clubs. The "Edu- Kit" os also popular with servicemen 
throughout this country and abroad. 

Designed for universal use, the "Edo - 
Kit" operates on any voltage from 105 
to 125 volts, AC and DC. For use 
countries employing higher line velea s, 
a 210-250 Volt AC /DC model is available. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Etlu -Kit" is the foremost educational radio kit in the world, 

and is universally 
educational 

n versally accepted as the standard in the field of electronics training. The "Ed u Kit" uses the modern principle of "Learn by Doing." Therefore you construct, 
learn schematics, study theory, practice troubieshooting -all in a closely integrated pro- 
gram designed to provide an sily- learned, thorough and Interesting background in radio. 

You begin by examining the various radio parts of the "!du-Kit." You then learn the function, theory and wiring of these parts. Then you build a simple radio, With this first 
set you will enjoy stening to regular broadcast stations, learn theory, practice testing 
and trouble shooting Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, i a progressive manner, and at your own rate, you will find yourself constructing ,m advanced multi -tube radio circuits, and doing work like a 
professional Radio Technician. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instruc- 

tions necessary to build 16 different radio 
and electronics circuits, each guaranteed 
to operate. Our Kits contain tubes, tube 
tickets, ariable, electrolytic and paper 

dielectric 
v 
condensers, resistors, tie strips, 

coils, hardware, tubing, punched metal 
chassis, Instruct on Manuals, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, 
special sockets, hardware instruc- 
tions. You also receive a useful set of 

FREE EXTRAS 

tools, a professional electric soldering iron, 
and a self-powered Dynamic Radio Si Elec- 
tronics Tester. The "Etlu -Kit" also includes 
Code Instructions and the Progressive Code 
Oscillator, in addition to F.C.C. -type Ques- 
tions and Answers for Radio Amateur 
License training. You will also receive 
lessors for servicing with the Progressive 
Signal Tracer and the Progressive Signal Injector, a High Fidelity Guide and s 
Quiz Book. You receive all parts, tools, in- 
structions, eta, Everything is yours to keep. -- "UNCONDITIONAL MO 

SET OF TOOLS RADIO & 

ELECTRONICS TESTER ELECTRIC 
SOLDERING IRON TESTER IN- 
STRUCTION MANUAL HIGH FI- 
DELITY GUIDE QUIZZES TELE- 
VISION BOOK RADIO TROUBLE- 
SHOOTING BOOK MEMBERSHIP 
IN RADIO -TV CLUB : CONSULTA- 

TION SERVICE 

FREE 
Hi -Fi, Radio & TV 
Servicing Manuals 

on request 
(see coupon below) 

SERVICING LESSONS 
You will learn trouble- shooting and 

servicing in a progressive manner. You 
Will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of troubles in home, portable 
and car radios. You will learn how to 
use the professionalll Signai Tracer, the 
unique Signal Injector and the dynamio 
Radio a Electronics Tester. While you are 

be able ton 
this 

a repair job 
you 

your 
friends and 

many repair iob fgr yens 

which will far 
neighbors, 

the price 9of 
fees 

"Etlu- Kit." Our Consultation Service will 
help ou with any technical problems you 
may nave. 

J Stataitis, of 25 Poole,- PI., Water- 
bury, Conn., writes: "1 have repaired 
several sets for my friends, and made 
money. The "Edu -Kit" paid for itself. 
was ready to spend $240 for a Course, 
but I found your ad and sent for your Kit." 

Ben Valerio, P. O. Box 21, Magna, 
Utah: "The EduKits are e wonderful. Here 

I am sending you the question and aisle 
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. Shuff, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 

you a few lines to say that I re- 
ceived my Edu -Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re- 
pairing radiios nd phonographs. My 
friends r really surprised to see me 
get Into the swing fu so quickly. The Troubleshooting Tester that a with 
the Kit really swell, and 

comes 
the 

trouble if there is any to be found." 

PRINTED CIRCUITRY 
At no i in price, the "EduKit" 

now include Printed Circuitry. You build 
a Printed Circuit Signal Injector, a 
unique servicing instrument that can de- tact many Radio and TV troubles. This 
revolutionary new technique of radio con- struction is now becoming popular in 
commercial radio and TV sets. 

A Printed Circuit is a special insu 
lated chassis on which has been depos- 
ited a conducting material, which takes 
the place of wiring. The 

v 
arì s parts 

are merely plugged in and soldered to 
ter nais. 

NEY -BACK GUARANTEE 

ORDER DIRECT FROM AD 
RECEIVE FREE BONUS RESISTOR KIT WORTH $5 

Send "Edu -Kit" Postpaid full payment of $19.95. p Send "Edu -Kit" C.O.D. 1 will pay $19.95 plus postage. 
Send me FREE additional information describing "Edu- Kit." Include FREE 
valuable Hi -Fi, Radio and TV Servicing Literature. 

(Outside U.S.A. -No C.O.D.'s. Send check on U.S. bank or Intern't'I M.O. "EdbKit" for 105.125 V. AC /DC $20.95; 210-250 V. AC /DC $23.45.) 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
497 Union Ave.. Room 5270, Brooklyn 11, N. Y. 
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SAVE HOURS OF WORK 

quickly make round, square, key 
and "D" openings with Greenlee 
Radio Chassis Punches 

In lrz minutes or less 
you can make a smooth, 
accurate hole in metal, 
bakelite or hard rubber 
with a GREENLEE 
Punch. Easy to operate 
... simply turn with an 
ordinary wrench. Wide 
range of sizes. Write for 
details. Greenlee Tool 
Co., 2392 Columbia 
Ave., Rockford, Ill. 

1221122 
GREENLEE 

If you're interested 
in true high fidelity 

YOU NEED THIS! 
. The authoritative, easy -to- 

understand story of how a hi -fi 
loudspeaker works. Tells you how 
to judge a good loudspeaker .. . 

what to look for, listen for. 32 
fascinating pages, including doz- 
ens of diagrams and delightful 
cartoons. Only book like it! A 
wonderful guide for everyone 
who has a hi -fi system. A must 
for everyone who plans to pur- --monism 
chase one! 
Yours FREE -just send a dime to cover cost of mail 
UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS, N 

I ' UNIVERSITY LOUDSPEAKERS, INC. Desk B-33 
80 South Kensico Ave.. White Plains. N.Y. 

1 Gentlemen: I Please send me 
my copy of ' "Speaking about 

Loudspeakers." I Enclosed is Dime Address 
to cover the 

cost of mailing. City slate 

4E, 
Name - 
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Bookshelf (Continued from page 32) 

planations, its numerous practical experi- 
ments, and its abundant illustrative ma- 
terial. 

Recommended: as a basic text for those 
who have already mastered fundamentals. 

"RADIO- ELECTRONIC MASTER," 1957 
(21st) edition. Published by United Catalog 
Publishers, Inc., 110 Lafayette St., New 
York 13, N. Y. 1546 pages. Price, $2.95. 
(Available from electronics parts distrib- 
utors.) 

This annual catalog has become, in the 
course of years, an industry -wide reference 
volume. Containing 1546 pages, it is the 
largest electronics catalog ever published. 
Over 125,000 items -from simple compo- 
nents to complete equipment -of 350 manu- 
facturers are covered. The Master gives 

detailed descriptions, specifications, and 
prices, and more than 11,250 illustrations 
are included. The buying guide's detailed 
set of indexes pinpoints products as well as 
manufacturers. 

Recommended: as a valuable guide to all 
who buy, sell, design, or service electronic 
parts and equipment. 

"RIBBONS OF SOUND" by Karl A. Bar - 
leben. Published by Book Dept., U. S. Cam- 
era Publishing Corp., 9 E. 40th St., New 
York 16, N. Y. 126 pages. Paper bound. 
Price, $2.50. 

This compact volume could serve as an 
introduction to the correct techniques and 
use of home tape recorders for many users 
with little or no previous technical back- 
ground. Among the topics covered are the 
manufacture of tape, different kinds of 
tape, how the tape recorder works, record- 
ing and editing techniques. Of special in- 
terest is a separate chapter on micro- 
phones, affording a treatment of this topic 
not generally found in beginner's books on 
recording. 

Recommended: for the beginner at tape 
recording. 

N 

g. 
"INVERSE FEEDBACK" by Alexander 
Schure. Published by John F. Rider Pub- 
lisher Inc., 116 W. 14th St., New York 13, 
N. Y. 56 pages. Paper bound. Price, 90 
cents. 

Volume 15 in Rider's "Electronic Tech- 
nology Series," this book explains the prin- 
ciples and uses of inverse feedback as ap- 
plied to a great variety of electronic 
devices. Stability of performance, auto- 
matic control, and control of frequency re- 
sponse are some of the accomplishments 

(Continued on page 37) 
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You Can Train at Home for Good Pay Jobs in 

RADIO-TELE VISIO N 
Fast Growing Industry Offers Good Pay, Security, Bright Future 

Add to Your Income Starting Soon 
Make $10 -315 a Week Extra 

Fixing Sets inYour SpareTime 
Soon MAT enrolling, many N.R.I. stu- 
dents start earning extra money fixing 
neighbors' radio nets. Many earn enough 
extra to pay entire cost of course and pro - 
vide capital to start their own full time 
Radio -TV business after getting N.R.I. 
Diploma. Mail Portage Free postcard for 
Sample Lesson. See how practical it is to 
learn at home. Get 64 -Page Catalog, too. 
See equipment you get, opportunities in 
this growing field. Prices of N.R.I. 
Courses are low, t rms easy. 

Find Out What Oldest and Largest Home 

Study Radio -Television School Offers You "3'1' See Other Side tC 
T IIT AND AI All CARD NO W 

Training PLUS OPPORTUNITY is the 
ideal con- bination for success. Today's 
OPPORTUNITY field is Radio -Tele- 
vision. Over 125 million home Radios 
plus 30 million sets in cars and 40,000,000 
Television sets mean big money, oppor- 
tunity for trained Radio -Television 
Technicians. More than 4,000 Radio 
and TV Broadcasting stations offer 
interesting and important positions for J.E.SMITH technicians, operators. Color Television, 
portable TV sets, Hi -Fi, other develop- Founder 
ments assure future growth. 

Since 1914 -for more than 40 years- N.R.I. has 
been training ambitious men at home in spare time 
for Radio -TV. Thousands of successful graduates say 
N.R.I.'s 50 -50 training method is a fast, easy, effec- 
tive way to higher earnings. desirable jobs. Planned 
experiments and practice bring basic principles. 
techniques to life right in your own home. Find out 
what dependable training can do for you. 

You Learn by Doing -Get Practical 

Experience with Kits N. R. I. Sends 
Nothing takes the place of practical experience. As 
part of N.R.I. Servicing Course you build AC -DC 
Radio Receiver and Vacuum Tube 
Voltmeter shown below. Use them to 
make testa, conduct experiments, get 
practical 'xperience. All equipment 
yours to k(ep. 

N.R.I. TRAINED THESE MEN 
. l'hanks 'V.II.1. for Good titan 
-" Right now I am doing spare - 
time repairs on Radios and Tele- 
vision. Intend to go into full time 
servicing." C. HIGGINS, Wal- 
tham, Maas. 

Engineer with Station'. 1119', 
-'I operated a successful Radio 

repair shop. Then I got a job with 
WPAQ and now I am an engineer 
foe WHPE." VAN W. WORK - 

MAN, High Point, N. C. 

Quit Job to Start own Rubino -As 
-" I decided to quit my job and 

do TV work full time. I love my 
work and em doing all right finan- 
cially." V,. F. KLINE, Cincin- 
nati, Ohio. 

V.R.I. Cou.erse Started Ili. W 
was a cab driver earning 

$3S a week. Then I enrolled with 
N.R.1. Now I am a tester with 
TV maker." J. H. SHEPHERD, 
Rlaomingt.in, Indiana. 

r CUE O 

SAMPLE LESSON 
AND CATALOG 

BOTH FREE 

NO STAMP NEEDED! 

WE PAY POSTAGE 

This card entitles you to Actual Lesson on Servicing, shows 
how you learn Radio -Television at home. You'll also receive 
64 -Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. D4 
Washington 9, D. C. 

Please mail me the FREE sample lesson and 64 -Page 
Catalog. (No Salesman will call.) 

Name Age 

Address 

City Zone State 
Approved Member, National Home Study Council 



1 

Practice Servicing -Communications with Kits of Parts N.R.I. Sends 
YOU BUILD AC -DC 
Superhet Receiver 
N.R.I. Servicing Course includes 
all needed parts. Get actual serv- 
icing experience practicing with 
this modern 

(receiver. 

r YOU ¢UILD Signal Generator 

Broadcasting Transmitter 
As part of N.R.I. Communica- 
tions Course you build this low 
power Transmitter, learn com- 
mercial broadcasting operators' 
methods, procedures. 

You build this Signal Genera- 
tor. Learn how to compensate 
high frequency amplifiers, prac- 
tice aligning typical I. F. am- 
plifiers in 
receiver 
circuits. 

YOU BUILD Vacuum Tube 
Voltmeter Use it to conduct 
experiments; earn extra 
cash fixing neighbors' lr 
seta; bring to life 
theory you learn 
from N.R.I.'s easy - 
to- understand texts. 

Radio - Television Can Give You 
a Good Job with a Future 

N. R.I. Graduates do Important Work 
Get Important Pa 

Chief Engineer 
with Station 

"I am Chief Engineer 
of Station KGCU. I 
have my own spare 
time business servicing 
two -way communica- 
tions systems." R. 
BARNETT, Bismarck, 
N. D. 

Paid for 
Instruments 

"I am doing very well 
in spare time TV and 
Radio. Sometimes 
have three TV jobs 
waiting. Paid for in- 
struments out of earn- 
ings." G. F. SEA MAN, 
New York, N. Y. 

Has Own Radio - 
TV Business 

"We have an appli- 
ance store with our 
Radio and TV servic- 
ing. During my Army 
service, N.R.I. train- 
ing helped me." W. M. 
WEIDNER, Fairfax, 
S. D. 

See Other Side JE 

Here is a line of work that people respecta vocation 
where you can advance, win a place for yourself, earn 
good pay and gain much personal satisfaction. And you 
can learn at home in your spare time. Smart fellows 
everywhere are using their spare time to develop new 
knowledge, new skills. They know it is the trained 
man who gets ahead, gets the better job. drives the 
better car. is respected for what he knows and can do. 

Be a Skilled Technician 
The technical man is looked up to. He should he. He 
does important work, gets good pay for it. Radio - 
Television offers that kind of work. There are more 
than 40 million Televisions, 150 million home and auto 
Radios. Millions more are sold each year. There are 
splendid opportunities for the man well trained in 
Radio -Television Servicing or Broadcasting. Micro - 
Wave Relay. Aviation and Police Radio. Two -Way 
Communications for buses, taxis, trucks, etc. are ex- 
panding- making more jobs, greater opportunity. 

Tested Way To Better Pay 
N.R.I. Training is practical, thorough. You get the 
benefit of N.R.I.'s 40 years experience training men 
for success in Radio- Television. N.R.I. training is 
backed by the record and reputation of the OLDEST 
and LARGEST home study Radio -TV school. Most 

successful N.R.I. men start without any 
knowledge of Radio, many without a high 
school education. Find out what Radio - 
Television training can mean to you. Make 
a decisive move today toward becoming 
one of that select group -a Radio -TV 
Technician. Send for Actual Lesson and 
64 -Page Catalog, both FREE. NATIONAL 
RADIO INSTITUTE, Dept. D4, Washington, D.C. 

FIRST CLASS 
Permit No. 20 -R 

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

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stomp Necessary If Mailed In The United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts., N. W. 

Washington 9, D. C. 

Cut out and mail 
Postage Free Card 



Bookshelf (Continued from page 34) 

of inverse feedback that are discussed. The 
text is written in straightforward, simple 
style, with math held down to a minimum. 
A number of schematic diagrams help the 
text. 

Recommended: for students and tech- 
nicians whose work and interests involve 
inverse feedback circuit s. 

Free Literature Roundup 
Allied Radio's 1957 catalog contains over 

350 pages describing the many items 
stocked by this distributor. To obtain a 
copy, write to Allied Radio Corp., 100 N. 
Western Ave., Chicago 80, Ill. 

Books and manuals covering various 
phases of radio and TV servicing are listed 
in a catalog available from Harry G. Cisin, 
Amagansett, N. Y. The list includes pub- 
lications for beginners as well as for ex- 
perienced technicians. 

Designed primarily for young people, but 
appealing to readers of all ages, is an at- 
tractive book entitled The Adventures of 
Grandpa Champ." Printed and illustrated 
in color, this 32 -page book dramatizes the 
dangers of poor electrical wiring in the 
home. Recommendations for insuring safe- 
ty by using A -MP (Aircraft -Marine Prod- 
ucts Inc.) electrical terminals are includ- 
ed. The text is engaging and the cartoons 
riotous. For your copy, write to M. Russell 
Berger, Inc., 1700 Walnut St., Philadel- 
phia 3, Pa. 

The 1957 edition of World Radio Labora- 
tories' Catalog is now available. Included 
in it are 200 pages listing ham radio equip- 
ment. For your copy, write to World Ra- 
dio Laboratories, 3415 W. Broadway, Coun- 
cil Bluffs, Iowa. 

Microphones, phono pickups, recording 
heads, and related accessories are described 
in a new catalog available on request from 
Shure Brothers, Inc., 222 Hartley Ave., 
Evanston, Ill. 

Thousands of radio -television service 
aids are described in a colorful, 80 -page 
catalog available from General Cement 
Mfg. Co., Div. of Textron Inc., 919 Taylor 
Ave., Rockford, Ill. 

A folder describing General Cement's 
line of self -spray paints, with many elec- 
tronic applications, may be obtained by 
writing to this organization at 400 S. Wy- 
man St., Rockford, Ill. 30 

REK-O-KUT 
TURNTABLE ARM 

P,,. Pend.y 

A- 120 -12" $26.95 
A- 160 -16" $29.95 

- slightly higher 
west of Rockies 

FRICTION -FREE 
LATERAL MOTION 

achieved by unitized 
sealed -in twin - 
bearing pivot. 

FRICTION -FREE 
VERTICAL SUSPEN- 

SION between 1 mm 
chrome -steel bear - 

ings,..sealed 
in cross -shaft! 

NO NEED FOR 
STYLUS PRESSURE 

GAUGE! With 
cartridge mounted 

and arm in state 
of balance... 

turn micrometer - 
action counter - 
weight to build 

up stylus pressure. 

See your deoler or write: 

K-O-KUT 
COMPANY, INC. 

o, ens 8wd., Long tstanú City t, N. Y. 

mo 
iq í 

ro,. 
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1957 

FREE Eico 
CATALOG 

SAVES YOU 50% on your 

TEST INSTRUMENT 2 HI -FI COSTS 

50 KITS & WIRED MODELS to choose from! 

Home, car, TV, 
appliance repairs: 

#540 NEW! 

VACUUM TUBE 

VOLTMETER 

#221 

KIT $25.95 

WIRED $39.95 

E/CO j 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, PE-12 
Name 

Address 

City Zone. . State 

Occupation 
Prices 5% higher on West Coast 

NEW! PEAK -ta -PEAK 

VTVM 

#232 8 UNI -PROBE 

(pat. pend.) 

KIT $29.95 

WIRED $49.95 

PERFORMANCE -PROVED by TV manufacturers, electronic schools 
and over 100,000 Servicemen. OVER 1 MILLION in use today! 

S" PUSH -PULL 

SCOPE #425 

o`ünnn` a KIT $44.95 

WIRED $79.95 

Lowest -priced 
`. a professional Scope 

NEW! COLOR & 

BLACK -d -WHITE 

5 -MC TV 

SCOPE #460 

KIT $79.95 

WIRED $129.50 

GO A 

TUBE TESTER #625 

KIT $34.95 WIRED $49,95 

*** N.. #666 

N1IL 1. NEW! DYNAMIC 

1;01, 
kLL L yil CONDUCTANCE 

TUBE 8 

TRANSISTOR TESTER 

KIT $69.95 WIRED 5109.9$ 

is 

YOU BUILD EICO KITS in ONE evening, 
but - they LAST a LIFETIME! 

NEW! 20 -WATT 

Ultra- Linear 

HIGH 

FIDELITY 

#HF20 AMPLIFIER 

KIT $49.95 WIRED $79.95 

NEW! HIGH 

FIDELITY 

PREAMPLIFIER #HF6I 
KIT $24.95 WIRED $37.95 

with Power Supply: 

KIT $29.95 WIRED $44.95 

r -® 
Sine 8 

Square Wave 

AUDIO 

GENERATOR #377 

KIT $31.95 WIRED $49.95 

ÿ' t ö ìTi ° @ 

KIT $19.95 

RF -AF SIGNAI 

GENERATOR 

#320 

WIRED $29.95 

LATEST engineering FINEST components EASY instructions 

NEW! L 
VP 

RF AF SIGNAL ' R 
GENERATOR #324' J Q 

(ISO kc to 435 nn!) 

KIT $26.95 WIRED $39.95 

TV -FM SWEEP 

'0; !R GENERATOR n #360 

KIT $34.95 WIRED $49.95 
MULTI -SIGNAL TRACER #145 

KIT $19.95 WIRED $28.95 

1000 Ohms /Volt 

MULTIMETER 

#556 

(41/2" METER) 

KIT $16.90 

WIRED $23.50 

EXCLUSIVE 5 -WAY GUARANTEE on components, instructions, 
performance - and LIFETIME service and calibration! 

1; ®` 
j?t" 

6V & 12V 

BATTERY 

ELIMINATOR 8 

CHARGER 

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

batteries: 

RETMA Res. Sub. 

Box #1100 

KIT $5.95 WIRED $9.95 

R -C BRIDGE d R -C-L 

COMPARATOR #9508 

KIT $19.95 WIRED $29.95 

J 
BATTERY TESTER 

#584 
4411 

WIRED $12.95 KIT $9.95 

RETMA Cop. Sub. 

Box #1120 

KIT $5,95 WIRED 59.9S 
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Thunderbolts and Whist /ers 
By DON GLEASON 

The why and wherefore of eerie - 

sounding radio signals generated 

by certain types of lightning 

ONK!! ... SHEEEEE000000000 .. . 

.. BONK! ... SHEEEEOOOO0000 .. . ... BONK! ... SHEEE0000000000 .. . 

These odd sounds were emitted over and 
over by a loudspeaker in The Naval Re- 
search Laboratory, Washington, D. C., dur- 
ing a stormy afternoon last summer. For 
hours the popping, crackling sounds of 
"sferics," the usual very -low- frequency ra- 
dio static, had been monotonously pouring 
out. Then, about midday, a thunderstorm 
with strong lightning strokes had combined 
with the proper condition of the atmos- 
phere. "Whistlers " -strange, drawn out, 
eerie -sounding radio signals -were being 
December 1956 

t1 

generated by lightning stroke after stroke 
in great profusion. 

What, you might ask, could be sillier than 
a bunch of people listening to static instead 
of turning the radio off during the storm? 
But it's not ordinary static they are listen- 
ing to. The "Bonk!" of the lightning crash 
is followed a second or two later by a 
swooping whistle; a weird, downsliding tone 
like a sigh from the ether. The mysterious 
cause of these "whistlers" is what our sci- 
entists want to fathom. 

According to theory, the sighing whistle 
means that part of the radio wave gen- 
erated by the lightning flash has zoomed 
thousands of miles through the upper 
reaches of the atmosphere and out into 
space, turning downward again to the 
Southern Hemisphere. Way down near the 
Straits of Magellan, it bounces back off the 
earth and dogs its own track back to its 
point of origin. With uncanny precision, this 
errant radio wave seeks out the small storm 
area where it was "born" from all the im- 
mensity of the earth and sky. No homing 
pigeon could be more faithful than this 
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The theoretical path taken by a whistler is 
demonstrated by Harold E. Dinger with a loop of 
wire. Because it follows the earth's magnetic lines 
of force, the path extends into intersolar space. 

nor 

mysterious, short -lived, v.l.f. radio wave. 
For years, scientists at The Naval Re- 

search Laboratory have been studying these 
curious radio waves. From a long, low 
building on the Laboratory grounds, a co- 
axial cable runs up to the roof and connects 
to a long -wire antenna. This is 200 feet 
long and ends at the top of a 120' radio 
tower. Radio signals from thousands of 
sources fall on this receiving antenna. Local 
broadcast stations "plaster" it, and on 16 
kc., the dandandit -danditditdit -ditdandit of 
GBR, Rugby, England, can be heard. 

To Harold E. Dinger, the NRL expert on 
v.l.f. radio waves, these man -made signals 
are simply interference, requiring careful 
filtering for their elimination. "Whistling 
atmospherics" presently hold Mr. Dinger's 
concentrated attention, and he and his asso- 

ciates have surrounded themselves with 
special electronic apparatus for their study. 
The long omnidirectional antenna feeds an 
audio amplifier which covers the frequency 
range from 800 to 14,000 cycles per second, 
and can amplify signal voltages by a factor 
of one million. A high -fidelity tape unit is 
fed by the amplifier and automatically re- 
cords whistler activity. 

Since a whistler tone is never completely 
pure and often very ragged, a careful analy- 
sis of the taped spectrograms is necessary 
to determine the dominant frequency. Mr. 
Dinger and his staff have studied thou- 
sands of whistlers, corroborating previous 
results by other workers, and have discov- 
ered new evidence which as yet is not 
completely explained. 

(Continued on page 115) 

Pen -and -ink spectrograms are analyzed to determine how the sound changes in frequency 
as time elapses. The whistler below is represented by the dark band running from left to right. 
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How to Hear Whistlers! 
WANT TO TRY YOUR HAND at detecting whistlers? 

If you have a hi -fi phono system with a reluctance 
pickup head and separate preamplifier, you need only a 
coil antenna and a hum -suppression filter, both of which 
can be assembled quickly. 

To make the antenna, get 300 to 600 feet of any small - 
diameter insulated copper wire, either solid or stranded. 
Wind it into a large coil of 20 to 50 or more closely spaced 
turns, using the outline of an opened door as a temporary 
coil forni. Bind the turns together with string or insulat- 
ing tape at short intervals along the coil to make a single, 
closely packed winding. Remove the coil from the door 
and open it up into an approximately square shape. Using 
strings, suspend it in a vertical plane from the ceiling with 
the coil ends dangling over -and close to the arm of- 
the record player. Leave enough slack in the wires so that 
the coil may be rotated to the position of least hum pickup 
before it is permanently tied in place. 

To make the hum -suppression filter, you will need one 
0.02 -pfd. capacitor, one 0.002 -pfd. capacitor, 
and two half -watt, 22,000 -ohm resistors. 
Connect the capacitors in series. Then 
twist the resistor pigtails together (or con- 
nect them with a piece of wire) at one 
end and connect the free ends across the 
0.002 -pfd. capacitor (as shown in diagram). 

The filter should be inserted in the audio 
line between the preamplifier and the main 
amplifier, close to the main amplifier chas- 
sis (see photo above, right). The junction 
of the two resistors and the shield of the 
cable from the preamplifier should all be 
grounded to the main amplifier chassis. 
You can test the filtering action by playing 
a record through the system. With the 
filter in place, the music should be clear 
but the low frequencies will be strongly 

suppressed. 
Next, disconnect 

the reluctance pick - '' I - up head, and con- 
, nect the coil leads 

to the input termi- 

C nals on the arm. (See photo above.) With the coil antenna con- 
nected and the filter in place, turn on the amplifier and turn up 
the gain. The residual hum and man -made interference you will 
hear comes from the magnetic fields produced by nearby 60 -cycle 

kl I power lines. The coil antenna may be rotated until the point of 
minimum hum is found. It should then be tied in place. 

'.J With this setup, you can hear "sferics," Le., "clicks," "chinks," 
"tweeks," and if it is early morning, possibly the "dawn chorus," 
a still -unexplained phenomenon consisting of chirping noises. And, 
if conditions are favorable, you should hesr- WHISTLERS! The 
best days will be when big thunderstorms occur within 600 miles. 
Conditions vary with latitude but it is believed that whistlers are 
generated wherever lightning strikes in the United States. 

During the forthcoming International Gecphysical Year, scientists 
all over the world will cooperate in gathering data on whistlers 
which may open up new horizons for commun_catiom. Don Gleason 
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Talking Traffic Lights? 
TRAFFIC LIGHTS that literally talk to 
1 pedestrians and motorists may occupy 
our street corners if the suggestion of Gen- 
eral Electric engineer Elmer W. Hassel is 
followed. According to Hassel, voice mes- 
sages could be given via traffic light equip- 
ment by using amplifiers mounted in the 
same cabinets containing intersection radio 
tone control units. Hassel says the project- 
ed "talking traffic lights" could be set up 
readily in cities already using G.E. radio 
tone control systems. Such cities include 
Los Angeles, Calif., Chicago, Ill., and Ev- 
ansville, Ind. 

A Head For Radio! 
AMAN with a "head for radio" is Paul 

Johnson (left) of Jacksonville, Fla. 
Working in his garden out of earshot of 
his living room console, Johnson tunes in 
his one -tube receiver. The radio -complete 
with loop antenna, battery power supply, 
and earphones -fits neatly over Johnson's 
head. Two dry cells power the set which 
took an hour and a half to build and brings 
in local stations. It's certainly not hi -fi, but 
it sure beats the chugging of a lawn mower, 
or -in this case -the snip -snip of hedge 
clippers. (Wide World Photo) 

Compact Computer Control 
CIRCUITS for controlling large comput- 

ers are printed on compact "cards" 
which may be stacked as shown to form a 

complete con- trol unit. 
Cards are fit- 
ted into their 
holder in 
building block 
f a s h i o n. 
Known as 
"Transac," the 
device can add 
two numbers 
in 1.5 micro- 
seconds; it 
multiplies in 
15 microsec- 
onds. This 
unit contains 
nearly 1000 
tiny transis- 
tors, 300 re- 

sistors, and 12 capacitors permanently dip - 
soldered. It was developed by the Philco 
Corp., Philadelphia, Pa. 
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Smallest TV Camera 
DON GODDARD, TV news 

commentator, televises net- 
work executive Bob Whitehouse 
with a subminiature TV camera 
developed by Grundig- Majestic, 
a German electronics firm. 
Only 4" long and 2" in diameter, 
the tiny TV "eye" was used at 
the national political conven- 
tions in Chicago and San Fran- 
cisco. With it, cameramen were 
able to pick up dramatic action 
in cramped quarters where 
standard TV cameras could not 
be moved into position. The unit 
is distributed by the Majestic In- 
ternational Corp., 743 N. LaSalle 
St., Chicago, Ill. 
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hat's The Weather Up There? 

FOR OVER 100 years, the Army 
Signal Corps has been talking 

about the weather -and doing 
something about it. This meteoro- 
logical preoccupation stems less 
from a need to fill conversational 
gaps than the knowledge that the 
weather is an active participant in 
battle. 

With the advent of war in the 
air, and radio communications, the 
upper layers of the troposphere 
also became part of tactical plan- 
ning. As shown on this page, elec- 
troniçs has joined the older means 
of exploring winds and weather 
at high altitudes. 3( - 

*free!" reiseatei c-s trre upper weather 
forrriny Isyer? a Ile 3tnosphere ftop) had 

perscnel +oiZl. -ot had to go up there 
our ;eft fa se? if any storms were orewin 

'Meet ernnen 'cce án bc'loon basket. 

Sparing themselves uncertain journeys to nowhere, 
weathermen later developed ways of charting bal- 
loon flights from the ground. Above, an optical in- 
strument- called a theodolite- tracks the balloon 
after it is released by the soldier holding it, 
thus recording speed and direction of upper winds. 

December, 1956 

Sharply directional antenna above is the 
electronic equivalents of a theodolite. It tracks 
a small balloon which sends out radio signals 
in flight, making survey independent of visi- 
bility and time of day. 

Storm tracking by radar is the latest all - 
electronic addition to the weatherman's er. 
senal. With equipment of left, the Signal 
Corps maps cloud) movements within a 200 - 
mile distance from transmitter. 
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Transistors Run Mobile Speaker 
AMOBILE- COMMUNICATIONS -type s peak e r 

with built -in transistor amplifier has been an- 
nounced by Motorola, Inc., 4501 W. Augusta Blvd., 
Chicago 51, Ill. Known as "Power Voice," the new 
speaker is small and light enough to fit onto a 
rolled -down car window, as in the photo at right; 
yet it provides up to ten times the audio output of 
standard "passive" speakers in mobile two -way ra- 
dio installations. Response is 300 to 3000 cps. 
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TV for Skin- Divers 
NOT EVERYONE can become a 

skin- diver, but all can "see" 
what the underwater swimmer sees 
with the aid of the special equip- 
ment shown at left. Made by Pye 
Ltd., Cambridge, England, it is 
claimed to be the smallest and 
lowest -priced underwater TV cam- 
era available. A high- definition 
picture on a 14 -inch screen is ob- 
tained from the 38 -pound unit, 
which is controlled remotely from 
above water. 

New Camera Eye Sees in Dark 
DRAMATICALLY posed against a television test 

pattern background is Westinghouse's new 
"Ebicon " -a TV camera tube that promises to be 
100 times more sensitive than standard tubes used 
today. Deriving its name from the phrase "electron 
bombardment induced conductivity," the device can 
virtually "see in the dark." Its use is foreseen in 
special television pickup applications, including 
color TV and closed- circuit industrial TV. 

Counseling Service for Schools 
COUNSELING on how to set up electrical or 

electronic shop instruction in any size school is 
now available from the Crow Electri -Craft Corp. 
This organization will supply detailed recommenda- 
tions for a complete shop, including test equip- 
ment. There is no charge for this service. Crow is 

well known as 
the manufacturer 
of the "Electri- 
Craft" line of 
kits. Educators 
may avail them- 
selves of the 
counseling serv- 
ice by writing for 
the School Coun- 
seling Service 
Questionnaire, 
Dept. 356R, Crow 
Electri -Craft 
Corp., 1102 Shel- 
by Street, Vin- 
cennes, Ind. 

Tracking the Storms 
RADAR PULSES from antennas 

similar to the one shown at 
right will help detect and track 
hurricanes and tornadoes for 
earlier and more reliable Weather 
Bureau storm warnings. Raytheon 
Mfg. Co., Waltham, Mass., will pro- 
duce 39 new -type weather -radars 
for the U. S. Dept. of Commerce - 
tailor -made for forecasting work. 
These radars will form nation -wide 
network for spotting storms. 
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Talk About Hot Circuits! 
RADICALLY new electronic devices 

which do not deteriorate at red -hot 
temperatures were shown recently by 
General Electric. This penetration of 
the "thermal barrier" in circuit building 
is claimed to be a major step in develop- 
ing advanced electronic gear and con- 
trols for use in supersonic aircraft and 
guided missiles. An additional advan- 
tage is the eliminating of bulky, power - 
consuming cooling equipment from air- 
borne installations. 30 

Flame from blow -torch is applied to 
new G.E. vacuum tube, laboratory 

model of the 6BY4 micromonia- 
'ure ceramic tube. Tube oper- 
ated normally -even when ,.ed- 
hot in flame -as indicated by 
oscilloscope pattern in back- 
ground. Nation's satellite pro- 
gram is expected to reap bene- 
its of these new heat -resistant 
tubes and other circuit parts. 

Unique motor, below, got so 

hot during test that cigarette 
was lit by touching it. Motor 
ran 50 hours at 500 degrees C. 

Hiîgh- temperature multivibra- 
tor circJÍt (including vacuum 
tubes, resstors, capacitors, and 
printed wiring board) is placed 
in electric furnace at left as 

test gets under way. For re- 
sults of heat test, see below. 

Ordinary circuit )below, left) before being placed !inside fur- 
nace. At its right is sama circuit after exposure to heat. Note 
melted tubes and damaged parts. At extreme right is new G.E. 
circuit after exposure fo 11500 degrees C -still in top condition. 
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Taking Stock with Tape 
THANKS to a battery of Presto SR -27 

tape recorders recently installed in 
the American Stock Exchange, New 
York City, visitors to the financial cen- 
ter can now learn about its operations 
in any of six different languages. By 
simply picking up one of the 60 tele- 
phone handsets located in the gallery 
above the main trading floor, the visitor 
can hear a tape -recorded account of 
what's going on. The English language 
talk was recorded by John Daly, noted 
TV commentator. 

Flying Saucer? 
FIRST FLIGHT photo of one of 
the strangest shapes in the sky 

is this shot of a Lockheed Super 
Constellation carrying a large cir- 
cular radome. Inside the plane's 
bulging bonnet is the largest and 
farthest -seeing airborne radar ever 
flown. Measuring more than 30 
feet across, the radome has negli- 
gible effect on the aircraft's sta- 
bility and controllability. The U. S. 
Navy expects added efficiency in 
its patrol missions with the ra- 
dome and the equipment in it. 

Airport Monitor 
LISTENING in on the real -life 

conversations between airplane 
pilots and the airport control tow- 
er is a new visitor's pastime at La 
Guardia Field, N. Y. By deposit- 
ing a dime in the box shown be- 
low, you can monitor these talks 
or hear a lecture on "airport 
facts." A toggle switch selects the 
talk to be heard. 

Radar Simulator Spurs Training 
THE 

CONSOLE shown in the above photo was 
designed as a ground -based training aid for 

teaching fledgling navigators how to use airborne 
radar. In this "SRI" radar recording system, a 
70 -pound airborne recording unit uses the video 
output of a radar receiver to regulate the bright- 
ness of a small spot of light imaged onto continu- 
ously moving 35 -mm. photo film. The playback unit 
then shows the film as a realistic radar display. The 
playback signal can be fed into any number of 
standard radar display devices to create the famil- 
iar map -like presentation. Operating controls of 
each display device are manipulated by the student. 
Fifty minutes of radar presentation can be stored 
on 100 feet of film. 
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CHILD'S RADIO 

ELECTRONIC TOY PROTECTS 

TRADITIONALLY, different holidays and 
seasons of the year have close associa- 

tions ... like "firecrackers and the Fourth 
of July," "turkey and Thanksgiving." Over 
the years, Christmas, always a deeply sig- 
nificant religious holiday,, has, in the Amer- 
ican tradition, become associated with 
gifts of toys to children. 

To the dyed -in- the -wool electronics hob- 
byist, tacking an "electronic" label to a 
strictly mechanical toy smacks slightly of 
sacrilege. But there are four electronic 
toys for which you need offer no apologies 
... all are "electronic" in operation as well 
as in name. And all are easy to build, 
sharing the common features of simplicity 
and economy. For convenience in discus- 
sion, each toy is described as an inde- 
pendent project. This is the same format 
used in our earlier article. Note that the 
toys have been carefully designed to have 
broad appeal to all children and special 
appeal to those in particular age groups. 

Designed to have maximum appeal to 
children in the age- bracket from pre -school 
through the first or second grade, the 
"Child's Radio" (Project 1) emphasizes 
simple operation. But as the children grow 
older, they acquire greater dexterity and 

PROJECT 1 

Just one year ago POP'tronics published a 
feature article entitled "Electronic Toys For 
Christmas." Reader response to this article 
was most gratifying . . . so much so, in fact, 
that we've decided to make Toys" 
a regular yearly feature. So here is another 
"installment" . . . written by the same author. 
E. G. Louis, incidentally, has five children of 

' his own -more than enough to qualify him as 
an authority on toys! The Editors 

love to "do things" with their hands. A 
modern version of an old game, "Electronic 
Tiddly- Winks" (Project 2), can help satisfy 
this urge. While not beyond the capabili- 
ties of youngsters, this game requires suf- 
ficient skill to offer a challenge to children 
through the sub -teens. "Electronic Rou- 
lette" (Project 3) Is a true electronic game 
of chance and, as such, will appeal to chil- 
dren in age -groups from Grade School 
through Junior High. What's more, by 
modifying the "rules of play" slightly, this 
toy can provide fun for older children and 
adults. Finally, the "Electronic Harmoni- 
ca" (Project 4) will appeal to young men 
and women who want to develop their mu- 
sical talents with a truly different instru- 
ment. 

Transistorized "Child's Radio" 

Simplicity is the real keynote of this ra- 
dio receiver. Requiring few components, 
the circuit is simple and the receiver is an 
excellent assembly project for an older boy 
or girl, who could wire the set for the 
"baby" of the family. The radio almost op- 
erates itself, turning itself ON when used, 
and OFF' when put away. This feature in- 
sures long battery life -the child can't 
forget to turn the set OFF. 

A mercury switch controls the battery 
power. When the radio is lifted to the ear 
in normal "listening" position, the power 
is turned ON; when the set is laid down, 
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EARPHONE 

BI LI SI 

Top view of transistorized radio chassis is 
shown above. Above, left, is the complete radio. 

after use, the power is automatically 
switched OFF. Fixed tuning is employed, 
with the radio preset to the strongest local 
station. There is no need for a volume 
control. 

Construction Hints: The author's model 
was assembled in a round plastic box - 
salvaged from the kitchen, where it origi- 
nally held six wedges of cheese. Because 
circuit layout is not critical, you can as- 
semble your model in a wooden box, plastic 
cigarette case, or any similar container. 

The single magnetic earphone should be 
cemented in place in the case's lid, while 
the receiver proper is mounted on a per- 
forated Bakelite "sub- chassis." If you are 
economy- minded, you can eliminate the 
transistor sockets, soldering the transistors 
permanently into the circuit. If you do 
this, use care to avoid overheating the 
transistor leads. 

Mercury switch S1 is held in place by a 
small fuse clip. Adjust its position so that 

Diagrams and parts list for the "Child's Radio." 
BI -Two penlite cells (Burgess No. 7) 
C1 -25- 350 -µµ1d. fixed capacitor (see text) 
CRI -1N34A diode 
LI- Transistor "Loopstick" (Miller No. 2002 or 

Lafayette No. MS -299) 
Sl- S.p.s.t. mercury switch 
V1 -2N107 p -n -p transistor (General Electric) 
V2 -2N170 n -p -n transistor (General Electric) 
1- High- impedance magnetic earphone (1000 

ohms or more) 
2- Transistor sockets 
1 -2 -cell battery box (Austincraft No. 141) 
1- Antenna clip (Mueller No. 88) 
1- Bakelite mounting plate (Lafayette No. MS- 

262) 
Misc.- Plastic box, coil mounting bracket, ma- 

chine screws, wire, solder, etc. 
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the switch is ON (mercury touching both 
contacts) only when the receiver is held 
upright. A fixed capacitor (Cl) and an ad- 
justable coil (L1) select the desired sta- 
tion. Choose a value of Cl to tune in the 
strongest AM broadcast station in your 
area. If the station is near 1500 kc., Cl 
may have a value of from 25 to 50 µµfd.; if 
it is near 1200 kc., a value of from 75 to 
150 µµfd.; if around 850 kc., a value of 180 
to 220 µµfd.; and, finally, if near 550 kc., 
Cl may be from 250 to 350 i fd. The exact 
value is not critical, since the tuned circuit 
is set to final frequency by adjusting the 
core of L1. 

You'll have to experiment to determine 
the best antenna -ground arrangement in 
your area. If you have a strong station 
close by, you may find that a short anten- 
na (about two or three feet long) with no 
ground connection is satisfactory. With 
weaker stations, you will need a longer an- 
tenna lead (say six to eight feet) equipped, 
at the end, with a small clip to permit at- 
taching it to a window screen or other ob- 
ject which can serve as an antenna. For 
very weak stations, you may need both a 
ground and a good antenna. 

Tune L1 to the desired station after con- 
necting the antenna and ground (if used) 
leads. When the receiver operates, install 
it in the plastic case and cement the lid in 
place. Apply cement only to the edges of 
the lid, so that you can break the cement 
bond when the batteries need replacement. 

In use, the entire receiver is simply held 
to the ear in an upright position so that 
the mercury switch closes. When the child 
tires of listening, he simply lays the radio 
down and the mercury switch cuts off the 
power automatically! 

PROJECT 2 

"Electronic Tiddly- Winks" 
The classical game of "Tiddly- Winks" is 

played with a cup and a number of small 
discs or buttons. The cup is placed in the 
center of the playing area and, using one 
disc to apply edge pressure, each player 
tries to snap all his remaining discs into 
the cup. The game can be made more dif- 
ficult by using different -sized cups and 
varying the size of the playing area. 

In "Electronic Tiddly- Winks," the goal 
of the game remains unchanged, but a 
number of refinements have been added. A 
special pointer or scribe is used to "flip" 
the playing pieces and -to make the game 
slightly more difficult -the pointer is not 
allowed to touch the playing board. A spe- 
cial control box serves as an electronic 
"monitor," watching over the game and 
giving an instant indication if this rule is 
broken. 
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To play "Elec- 
tronic Tiddly- 
Winks," you 
flip the washer 
as shown at left 
with a home- 
made scribe. 
Below is the 
complete play- 
ing board with 
monitor unit in 
the background. 

Construction Hints: You'll need to as- 
semble the following items ... the playing 
board, the goal cup, the playing pieces or 
"winks," the pointer or scribe, and the con- 
trol box monitor. A large sheet of alumi- 
num will make an excellent playing board. 
Mount a small soldering lug in one corner 
of the sheet and attach a flexible lead. 

The playing pieces, or "winks," are small 
washers, which may be either fiber or plas- 
tic -metal washers cannot be used. These 
should be about 1 /e" thick and may be cut 
from thick fiber or plastic tubing. Provide 
at least four "winks" for each player, col- 
oring them in "sets" for identification. 

To make the scribe, solder a flexible lead 
to a sharpened nail and cement the nail in 
a plastic tube. The tube serves as an in- 
sulating handle. The metal point should be 
narrow, tapering and slightly rounded to 
prevent marring the "winks." 

The control box monitors the game and 
indicates when the "no touch" rule has 
been violated. All parts are mounted on 
the lid of a small transparent plastic box. 
Windows for the neon bulb indicator lamps 
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are provided by covering these areas with 
small bits of masking tape and spraying 
the back of the lid with colored Acrylic 
plastic. The masking tape is then peeled 
away, leaving a clear (transparent) area. 
Neon bulbs are held in place with small 
cable clamps, while smaller components 
(resistors and capacitors) are mounted on 
a seven -position terminal strip and con- 
nected to the reset switch, Si. 

> r 

RI 

BPI 

SCRIBE BP2 

Schematic and pictorial diagrams for "Elec- 
tronic Tiddly- Winks" together with parts list. 
BPI, BP2 -Binding posts 
C1 -10 -µ1d., 150 -volt electrolytic capacitor 
C2 -0.I -µtd., 200 -volt tubular capacitor 

'NEI, NE2 -Neon bulb 
R1 -1000 -ohm, 1/2 -watt carbon resistor 
R2- 470,000 -ohm, 1/2-watt carbon resistor 
R3- 390,000 -ohm, 1/2 -watt carbon resistor 
R4- I0,000 -ohm, 1/2 -watt carbon resistor SI- S.p.s.t. push- button switch 
SR1- 20 -ma. selenium rectifier (Radio Receptor 

8Y1) 
TI -11S -volt isolation transformer (Lafayette 

No. TR -91) -see text 
Misc. -Line cord and plug (see text), plastic 

box, terminal strip, cable clamps, machine 
screws, nuts, wire, solder, ground lugs, etc. 

Accessories- Playing board (aluminum sheet, 
about 18" x 18 "), plastic cup, thick fiber 
or plastic washers, scribe (see text) 

During proper operation, only the neon 
bulb NE2 should glow first ... and should 
remain glowing until the scribe is touched 
to the playing board. The instant the con- 
nection is made, NE2 should go dark; when 
the connection is broken, the other bulb, 
NE1, should light. Depressing the reset 
switch SI should restore the original con- 
dition. The inexpensive neon bulbs used in 
this circuit are manufactured to rather 
broad electrical tolerances. Because of 
this, you may have to interchange the 
bulbs or adjust parts values experimentally 
to obtain optimum operation.* 

It is suggested that you use an a.c.- 
operated supply with an isolation trans- 
former. As a substitute power supply ar- 
rangement, you can connect two 67? -volt 
batteries in series to provide 135 volts. The 
line cord and plug, Ti, SRI, R1 and Cl are 
Left out and the positive side of the battery 
connected to one side of a new s.p.s.t. 
switch (used as an OFF -ON control), with 
the other side of the switch connected to 
the junction of Cl, R2, and R3. The nega- 
tive side of the battery connects to the 
other side of Cl. 

We do not recommend use of the com- 
mon selenium and capacitor a.c. rectifier 
taken directly from the power lines. Such 
a power supply can place the wrong side 
of the line above ground, and thus consti- 
tutes a severe a.c. shock hazard. 

If readjustment of parts values is necessary, you'll 
find that R? should be larger than R3. Try values of 
from 390,000 to 560,000 ohms for R2, values from 
220,00U to 390,000 ohms for R3. Capacitor C? may 
have values from .1 to 0.5 pfd., and R4 values from 
8200 to 18,000 ohms. Resistor RI and capacitor C./ 
are part of the power supply circuit and may be left 
fixed in value. 

TO 
SCRIBE 

TO 
PLAYING 
BOARD 
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Wiring of the 
control box for 
"Electronic Tid- 
dly- Winks" is 

shown at the 
right; below is 

the complete 
monitor unit 
with line cord 
and plug. 

If you use a power supply arrangement 
different from that specified in the wiring 
diagram, it may be necessary to make 
small changes in the component values. 
These changes can be made experimentally 
to insure proper operation. 

Seal the monitor box against inquisitive 
fingers and to avoid possible shock. Since 
there are no batteries to be replaced, the 
plastic box may be cemented shut. 

Playing the Game: Connect the playing 
board to BP1, the scribe to BP2. Place the 
goal cup in the center of the board and 
distribute the new "winks" to the players. 
Each player lines up his "winks" in a row 
near the edge of his side of the board. The 
control box is turned ON. One player, 
chosen by lot, has "first" turn. 

The first player takes the scribe and 
tries to "snap" or "flip" one of his "winks" 
into the goal cup, without touching the 
playing board with his scribe. If the first 
player gets his "wink" into the cup, but 
touches the board, as indicated by the 
monitor, the "wink" remains in the cup 
but he passes the scribe to the next player 
and at the same time resets the monitor. 
And if he fails to get the "wink" into the 
cup on one try but doesn't touch the board, 
he gets a second try. But if he both 
touches the board and fails to get the 
"wink" in the cup, he passes on the scribe 
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immediately, and resets the monitor unit. 
In any case, even if the scribe passes 

around the players several times, the play- 
er who first gets all his "winks" into the 
cup wins the round . . . and the player 
winning the most rounds wins the game. 

PROJECT 3 
"Electronic Roulette" 

Here is an electronic game of chance 
that is virtually impossible to "beat," for 
neither skill, intuition, cleverness, nor prac- 
tice have the least effect on its outcome. 
In operation, a player presses a push -but- 
ton switch. A meter pointer may -or may 
not -swing upscale to a peak reading, then 
fall back. The peak reading may have any 
value from zero to full scale, and there is 
no way of determining, in advance, just 
how far upscale the pointer will swing be- 
fore it drops back. The number of times 
he depresses it has no effect. A whole se- 
ries of readings may be "0" at one time - 
or full scale at another time -or may al- 
ternate from "0" to full scale and any 
value in between. 

Construction Hints: Wired according to 
the schematic diagram, this toy may be as- 
sembled in a wooden, plastic, or metal 
cabinet. The author's model is mounted in 
a sloping front meter case. 

Neither parts layout nor lead arrange- 
ment is critical. Most of the electrical 
components are wired on a small alumi- 
num sub -chassis. The meter and the switch 
(S1) are mounted on the case proper. Any 
standard d.c. meter may be used if it has 
a full -scale reading of from 1.0 to 2.0 ma. 
If you use a 1.0 -ma. meter, R3 should have 
a value of 2.2 megohms, R6 a value of 
3000 ohms. If you employ a 2.0 -ma. meter, 
R3 should be dropped to 1.2 megohms, R6 
to 1500 ohms. All other parts values re- 
main unchanged. 

Note that the selenium rectifier is con- 
nected in rei;erse to the usual arrangement 
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