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THE ACCENT 

IS ON 

VALUE... 

A LOW PRICED 

GENERAL COVERAGE 

RECEIVER 
A new low- priced general coverage 
receiver featuring smart, modern styling. 

Receiver is directly calibrated for the 
four general coverage ranges and five 
bandspread ranges for the amateur 
bands (80 -10 meters). 
Covers 540 KC to 40 MCS. Voice ar CW. 

FEATURES: 

* Calibrated bandspread for 10, 11, 15, 20, 40 and 80 meter amateur 
bands. Separate tuning capacitors, knobs, and scales for general 
coverage and bandspread. 

* Large easy -to -read 12 inch slide -rule dial with combination edge 
and backlighting. Has large tuning knobs with two pointers for 
two scales; general coverage and bandspread. 

* Adequate over -all selectivity with nine miniature tubes including 
rectifier. 

* Has gang -tuned RF amplifier stage for increased sensitivity and 
image rejection. 

* Covers 540 KC to 40 MC in four bands. 
* Two IF amplifier stages and two audio stages with tone control. * Separate antenna trimmer on front panel. 
* Separate High Frequency oscillator tube for increased stability. 

Oscillator is temperature compensated and ventilated for increased 
stability. * Separate RF and AF gain controls. 

* Series type automatic noise limiter. 
* Receives AM, CW and SSB signals. BFO provided for CW and SSB. * Has "S" meter on front panel for signal strength indication and 

more accurate tuning. 
* Provision for balanced or unbalanced antenna input at 50 to 

300 ohms. 
* Handsome two -tone gray cabinet. 

COVERAGE: 

BAND 

A 

B 

C 

D 

GENERAL COVERAGE 

.54 -1.6 MC 

1.6 -4.7 MC 

4.7 -15 MC 

14.0 -40 MC 

BANDSPREAD 

3.5-4.0 MC (80 meters) 
6.9 -7.30 MC (40 meters) 
14.0 -14.35 MC (20 meters) 
20.4 -21.5 MC (15 meters) 
27.0 -30 MC (10/11 meters) 

TUNING SYSTEM: Separate general coverage and bandspread tuning 
capacitors connected in parallel on all bands. Bandspread, used 
primarily for tuning the amateur bands, can be used as vernier for 
general coverage use. Separate antenna trimmer control. 
AUDIO SYSTEM: Two -stage audio amplifier with single 6AQ5 output 
tube provides 1.5 watts at less than 10% distortion. A handsomely 
styled accessory speaker is available. Phone jack. 

SENSITIVITY: Under 2.5 microvolts (10 DB signal /noise ratio). 

SELECTIVITY NORMAL 
6 DB 5.2 kc 

60 DB 22 kc 

CONTROLS: Main tuning; bandspread tuning; antenna trimmer; 
band selector switch; RF gain control; AC ON /OFF and AF gain 
control; stand -by- receive switch; noise limiter switch; tone control 
switch; BFO pitch control; AM /CW switch. 

TUBE COMPLEMENT: 2nd IF Amp. 6BA6 
RF Amp. 6BA6 Det, AVC and ANL 6AL5 
Freq. Cony. 6BE6 1st AF and BFO 12AT7 
HF Osc. 6C4 AF Output 6AQ5 
1st IF Amp. 6BA6 Rectifier 5Y3GT 

OTHER SPECIFICATIONS: 
Antenna Input: 50 -300 Ohms, Balanced or unbalanced. 
Size: 16- 13/16" Wide x 10" High x 10-7/8" Deep. 
Finish: Handsome two -tone gray wrinkle finish. 
Shipping Weight: Approx. 35 lbs. 
Optional Accessories: Matching Speaker. 

Only ;15.95* down 
Up to 20 months to pay at most Receiver Distributors. 
*Suggested Price: 159.95 ** 
"Prices slightly higher west of Rockies and outside U.S.A. 

Eight out of 10 U.S. Navy sh'ps use National receivers &4/01 f1.77..GfIJ 

SINCE 1914 NationaW COMPANY, INC., 

Malden 48, Mass. 



How much do you really 
know about computers? 

Enough to really understand them? To design, repair, operate or pro- 
gram them? Or just enough to know they are complicated? If you are 
serious about electronics you owe it to yourself to keep up to date and 
to do so you should begin now, with basic studies on all phases of com- 
puter operation. 

We have a complete study course in computer operation from math 
to electronics which begins with GENIAC the Electric Brain Construc- 
tion Kit. Over ten thousand GENIACS have been sold to schools, col- 
leges, industrial firms and people like yourself who like to hale more 
than just a textbook; who need to see the elements of a computer in 
front of them. Firms like IBM, Remington Rand, Westinghouse Electric 
(and hundreds of others) buy our computer kits to train their em- 
ployees even though they make computing equipment themselves. Why? 
Because our GENIACS are designed for teaching you, step by step, the 
fundamental ideas of computer operation. 

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear -cut, step -by -step directions given in a thrilling booklet! No soldering required . no wiring 
beyond your skill! GENIAC is a genuine brain machine -not a toy. The only logic machine kit that 
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic 
logic, automation, etc. So simple to construct that even a twelve- year -old can make a machine that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 

OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of 
ingeniously designed parts makes building circuits one of the most fascinating things you've ever 
done! You set up problems in a variety of fields -and get your answers quicker than you can set 
them up! Play games with the machine -nim, tic -tac -toe, etc. -and pit your brain against its logic! 
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You 
actually see how computing and problem- solving is analyzed with algebraic solutions transferred 
directly into circuit diagrams. 

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1957 Model GENIAC KIT contains: 
(1) a complete 200 -page text, "Minds and Machines " -a basic introduction to computers. (2) "How 
to Construct Electrical Brains at Home " -a fully illustrated text book on basic computer design 
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A 
special booklet with full scale diagrams that you can tear out and place on your work bench for easy 
assembly. (4) Beginners' Manual. Starting from scratch, the manual adds extra experiments, 
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 
400 components and parts. 

So -mail the coupon for your GENIAC today! Your money back if not delighted! 

K -1 only S19.95 (add 80c W. of Miss.; $2.00 outside U.S.) 

Building a computer at home 
with his GENIAC Kif. 
Learn to build 
computers with GENIAC 
at home! 

Advanced Courses in Computer Operation 

DIGITAL COMPUTER 
COURSE 

Shows how to set up and 
build computers and ex- 
periment with pulses, gates, 
storage, add, subtract, mul- 
tiply, design circuits. Man- 
uals, wiring diagrams and 
texts provide a complete 
introduction to theory and 
practice $28,00 Course C -2... 

ANALOG COMPUTER 
COURSE 

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

ELECTRONIC MEMORY 
COURSE 

The course contains instructions for 
building relay memories, magnetic 
core memories and tube storage mem- 
ories, with detailed descriptions of 
methods of storing information and 
automatically giving instructions to 
electronic devices. Suitable for all 
levels -particularly designed for 
people who have some knowledge of 
electronics. Including e2800 Texts: Course C -1... .. v 

ALL THREE COURSES TOGETHER $75.00, SAVING OF $9.00 

OLIVER GARFIELD CO., Dept. PE97A, 31 Broadway, New Haven, Conn. 

Name Age Occupation 

City Zone State 

POPULAR ELECTRONICS is published monthly by Ziff -Davis Publishing Company. william B. Ziff, Chairman of the Board 11946 - 
1;e331. at 64 E. rake St., Chicago 1. Ill. Entered as second class matter August 27, 1954 at the Post Office, Chicago, Illinois. 
SUBSCRIPTION RATES: One year U.S. and possessions, and Canada $4.00; Pan -American Union countries $4.30, all other foreign 

countries 85.00. 
September, 1957 3 
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Train in Great Shops of COYNE for better jobs in 

TWO TOP OPPORTUNITY FIELDS 
Whether 17 or up to 15 years of age, train the Coyne 
way for a better job and a real future 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 -PAT LATTER- Liberal Finance Plans and. 
Easy Payment Plans. Also part -time employment 
help for students. Training in Refrigeration and 
Electric Appliances can be included. 

8. W. COOKE Jr., President FOUNDED 185 

A Technical Trade Institute Operated Not For Profit 
500 5. Pauline Street, Chicago, Dept. 67 -71H 

ELE.. fRICITY RADIO TELEVISUON REFRIGERATION ELECTRONICS 

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

COYNE ELECTRICAL SCHOOL 
5010 S. Pauline St., Chicago 12, III., Dept. 67 -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 kifs." Not an 

old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs -make money early in course. Free Life- 
time Employment Service to Graduates. 

COYN E e.;á It.. 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROF'T 

500 5. Pauline St , Chicago 12, Dept. 67 -HT7 

September, 1957 

Coyne -the Institution behind Nie tra:w- 
trig ... the largest. olded, bot equipped 
swidentiaischool tira kind. Founded lage. 

Send a vi nee 
/ma 
and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 

COYNE Television 
Home Training Division 
500 S. Pautina St., Chicago 12, III. 
Dept. 67 -FIT7 

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

Name 

Address 

City State 
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TRANSISTOR 

APPLICATIONS BOOK 

It's easy to make transistorized 

RECEIVERS AMPLIFIERS 

TEST EQUIPMENT 

HAM GEAR GADGETS 

l'1!b!'Jfü 1! 

RQ'TNfi 

transistor 
applications 
New crRcutrs 
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f011MtlfMf,t1S 
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Raytheon Transistor Applications Book, 
Volume II, contains complete construction 
information including wiring diagrams, il- 
lustrations and parts lists on all these and 
more, never before published. 

Get it from your Raytheon Tube Supplier 
or send 500 for each book you want to 
Department V2, 

6 

RAYTHED 

f rrrlh.,rr is, f hxlloffire 

RAYTHEON MANUFACTURING COMPANY 
Newton 58, Massachusetts 

TubesTransistorsMilitary and Commercial Equipment 
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COMING NEXT MONTH 
(OCTOBER) 

(ON SALE SEPTEMBER 19) 

Would you like to know the actual tape 
code by which an electronic brain is told to 
do a certain piece of work? See our October 
issue. A few tricks on your tape recorder 
and you can become a barbershop quartet all 
by yourself. See our October issue! We'll 
also have a story for you on "Pay TV" -how 
it works, and arguments pro and con. 

Adding a few parts to your AM radio will 
enable it to do double duty as an intercom - 
we'll tell you how. The Heathkit CR -1 is a 
basic crystal set for beginners; by putting 
a transistor amplifier and loudspeaker in the 
same case, you can get improved results. And 
don't miss the third article in the series on 
oscilloscope traces -it's all about "parasitics." 

IN THIS MONTH'S 

RADIO & TV NEWS 

(SEPTEMBER) 

Career Opportunities in Electronics 

Precision Steering at 18,000 M.P.H. 

Electronics at the L.A. County Fair 

FM Tuner Alignment Problems 

An Electronic Turntable Drive 

A Transistorized 10 -Meter Receiver 

Always say you saw it in- POPULAR ELECTRONICS 



NOW READY! McGraw -Hill's New Train -Yourself Course 

TELEVISION AND 

RADIO REPAIRING 

REPAIRING 

RECORD CHANGERS 

PROFITABLE RADIO 

TROHBLESHOOTING 

PROFITABLE 

TELEVISION_ 

T ROI (ESHOOTING 

FIXTV RE 0 D IC S 

RIGHT A 
-even p r.- 

BE YOUR 
OWN BOSS! 

ö, 

6 BIG 
VOLUMES 
including 

Home course 
Outline! 

Shows how 
te Get Ahead Fast. 

( 

THIS AMAZING 

OFFER SAVES 

YOU $11.851 

if you've never looked inside a set before! 
AT LAST - at Amazing LOW COST - The 
Most Complete TV -Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily - 

Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 

AFTER 10 YEARS 
OF PREPARA- 

TION - McGraw -Hill's new 6- Volume 
Course brings you everything you need 
to know to "cash in" on the TV -RADIO 
boom. Over 2,350 pages of money- making 
"know-how" by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS tell and show how 
to FIX every trouble the easy way. TWO 
huge TROUBLESHOOTERS tell ex- 
actly WHERE to begin, WHAT tools 
to use, HOW to "polish off" every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
get ahead fast as a repairman - build 
up your own business, full or spare 
time, for BIG PROFITS ! 

EARN While You Learn 
Tested - and now used in top schools, 

and repair shops - Course volumes are 
simple enough for green beginners, 
amazed "pros" with new easy methods. 
Starts you doing simple repairs - and 
earning money - from very first chap- 
ter. ABC pictures and directions make 
tougher jobs a "snap." Before you fin- 
ish you can earn many times its cost. 

NO previous training needed. NO com- 
plicated formulas. PLAIN ENGLISH 

pictures and directions cover ANY job 
on EVERY set - tubes, circuits, speak- 
ers, new a -c /d -c portables, Color TV, 
even what to charge for every job! 

BIG MONEY - Spare or Full Time 

Forget lack of experience. Forget your 
age. Over 40 MILLION TV sets, 130 
MILLION radios -and the shortage of 
repairmen - mean big money for you. 
Course makes it easy to "cash in," spare 
time or full, start your own business, 
enjoy your work and a big bank account! 

SEND NO MONEY 

Try Course 10 days FREE. (We pay 
shipping!) If you don't agree it can get 
you started in a 
money- making re- 
pair business -re- 
turn it, pay noth- 
ing. Otherwise 
keep it. Earn while 
you learn ; and pay 
the low cost on 
easy terms. Mail 
coupon NOW. 
McGraw -Hill Book 
Co., Dept. PEL -9, 
327 West 41st 5t., 
New York 36, N.Y. 

free ALL THREE Valuable Repair Aids: TV, RADIO, and 

CIRCUIT Detect -O- Scopes (Total Retail Value $3.00) 

FREE - whether you keep 
the Course or not - THREE 
amazing DETECT -O -SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou- 
bles. Make fix -it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 

September, 1957 

Examine 

EFREE 
for 10 Days! 

PARTIAL CONTENTS 

0 Television and Radio Repairing 
- Testing, repairing, re- 

placing parts, 566 pages. 700 
This -Is -How" pictures, dia- 

grams. 
Ed., lect Electronics Magazine. 

Feature 

© Practical Radio Servicing 
Easy - to- follow directions, 

diagrams, drawings - with job 
sheet for every repair job. 509 

Mar- 
cus, Alex3Levy, Electronic Train- 
ing Experts. 

©Profitable Radio Troubleshooting 
-WHERE to look and WHAT 

to do for every trouble. How to 
avoid costly mistakes, handle 
customers profitably. 330 pages. 
153 "how -to" illus. By William 
Marcus, Alex Levy. 

O Profitable TV Troubleshooting - 
Short -cuts to SPOT and FIX 

every trouble -fast, for big prof- 
its. By Eugene A. Anthony, Serv- 
ice Consultant, General Elec. Co. 

© Repairing Record Changers - 
Step -by -step pictures and 

directions - how to set up serv- 
ice bench, etc. 278 pages. 202 
A -B -C pitcures. By Eugene Eck - 
lund, Eng. DuMont Lab., Inc. 

OComplete Home Course Outline 
- Getting started in televi- 

sion and radio servicing. How to 
get the most out of your Course. 
How to get ahead FAST. By 
John Markus. 

THIS COUPON SAVES YOU $11.85 

McGR.AW -HILL Book Co., Dept. PEL -9 

327 West 41st St., New York 36, N. Y. 
Send me - postpaid - for 10 DAYS' FREE TRIAL the 6- 

Vol. McGraw -Hill TV, Radio and Changer Servicing 
Course. If okay, I'll remit only $4.95 in 10 days; then 
$5.00 Tnonthly for 5 months. (A total savings of $11.85 on 
the regular price of the Course and Detect -O- Scopes.) 
Otherwise, I'll return Course in 10 days; pay nothing. 

ALSO send FREE (to KEEP whether or not i keep the 
Course) the 3 TV, RADIO, and CIRCUIT DETECT- O -5COPE 

CHARTS, - total value $3.00. 

Name 

Address 
(Please Print Clearly) 

Zone No. 
City (if any) State 
D CHECK HERE if you prefer to enclose first payment 
of $4 95 with coupon. Same easy pay plan; same 10 -day 
return privilege for full refund. Prt -s 

7 



By JOHN T.FRYE 

Electronic Shadow 

MRS. BISHOP had told Chief of Police 
Morton that Carl and Jerry were out 

in the back yard; and that is where he 
found them, busily engaged in fastening a 
weird -looking object to the luggage car- 
rier of Carl's bicycle. The Chief stood for 
a moment unnoticed and then walked over 
to where the two were working. 

"Hi, boys," he greeted' them. "What are 
you up to ?" 

The boys glanced up with the startled, 
retrospective look the unexpected sight of 
brass buttons and blue serge usually evokes 
from boys their age, but their faces broke 
into welcoming grins as they recognized 
Mr. Morton. 

"Hi, Chief; we're just getting ready to 

try out a new gadget we've been working 
on," Carl explained. "We call it 'the elec- 
tronic shadow.' " 

"'Electronic shadow,' huh? Sounds as 
though you two might be trying to muscle 
in on my job. But let's have the details - 
how does it work ?" 

"Basically," Jerry explained, "the thing 
is a small working model of a gyro-com- 
pass. It consists of this gimbal- mounted 
gyroscope that has its heavy but carefully 
counterbalanced and easily turning rotor 
driven at high speed by this battery -oper- 
ated electric motor here on the end of the 
rotor shaft. The mounting and weighting 
are such that the axle of the rotor is always 
maintained in a horizontal plane in spite 
of any tilting of the surface on which the 
compass rests. Under these conditions, the 
spinning axis of the rotor will align itself 
with the axis of the earth in such fashion 
that both the rotor and the earth are turn- 
ing in the same direction. One end of the 
rotor shaft will continually point north no 
matter how the object on which the com- 
pass is sitting is turned about. 

"Next, note this small variable resistor 
mounted here on the frame supporting the 
gyroscope mounting. It looks like an ordi- 
nary radio volume control, but there are 
important differences. For one thing, the 
shaft of this variable resistor can be turned 

2ualítei E$ue wteat! Steccald 7evred& Seta 4941 Selected Valued FILAMENT TRANSFORMER- OUtpt. 12.6 V. @ 2.0 amps. 115 V. 60 CYC. prl. frame. Naine brd. Compact, uprgt. mtg. New -$1.59: 2 for $3.00. RECTIFIER, DRY DISC -Cu S, ful way. brge. Inpt.; 12.14 Vac. Outpt.: 6.0 Vdc. @ 2.0 amps. Name brd. small size. New -ea. 69; 4 for $2.50. Above two items make Ideal supply for min. R.R. signals, relays, militai9 recyrs. etc. Dealers Invited! Write for queer. prices! RADIO & PHONO AMPLIFIER -High quality Ac /Dc 5 tube tuner -amp. completely wired. Phono switch on tone control. 111-Z and spkr. -$B 95. Tube kit- $3.49 PHONO AMP. AC 
and 
/DC ch ss. 75% wired. Vola 

.&l 
tone autelsV6Uses, I2AV6, 5005T &135W4 tubes, With schem, & all parts less tubes, and spkr. $2.95. ' 

$1.00 KITS $1.00 
High qual. mdse. No obsolete components. 

1. Mies caps.. 200.1000 V 50 asst 2. Ceramic Caps 50 asst 
3. Carbon resistors 30 asst 4. W.W. Resistors..5 to 25 W 12 asa't 5. W.W. Resistors -30 to 100 W 9 asst 6. Volume controls- Sngls, duals 11 asst 7. Knobs, radio- TV -phono 30 aas't 
8. Mica 'mtg. caps.-to 2500 V 11 ase't 
9. Paper tubular caps 30 ess't 10. Filter caps. -Fp. Wp. etc 9 asst 11. Filter caps.-Oil, tg 5 asst 12. Wafer switches -1, 2. 3 decks 11 ass't DIFFERENTIAL RELAY -2 coils, 9000 ohms. vs" silver contacts. In sealed case with Dlag. From new equip ea. $1.95 

PENCIL TRIODE TUBE -O.8 VDC. @ .03 
A t,I. Proximity) (Fuse) 6 for 98 

SOLENOID- AC /DC. Laminated core. "I" 
pole travel -11/4" DC res. 2.8 ohms. ope. at 
New ea. 

or 9.12 VAC. 8" leads. 
ea. .95, 3 for $2.50 

12 VOLT VIBROPACK -12 VDC. to 325 VDC. @ 120 ma. Complete with (2) 6X5 tubes, vibrator, relays and shock mt. Com- 
plete shdg, mkse this deal for mobile, s 

THEY LAST)! New 
equip. $5.95 

OUNCER TRANSFORMERS (Diags. on ease). 
W- 226262.4 -Pri. Z: 10.000 ohms. Sec. Z: 4000 ohms. tapped at 250 ohms. Sid. in met. can, 1" dia. x 17 /s" 1g. Ideal for audio or code ose., coupling, outpt., etc. New...... . ..... .ea. .95, 2 for $1.75 
67254502 -Pri. Z: 5000 ohms. See. Z: 250 ohms. Size as above. Ideal for carbon mic. Inpt., line match., ratio trns., etc. 

ea 

TV FILTER CHOKE -8.0 Hy. at 160 na. DC open fr. mtg. 90 ohms DC Res. New $1.29 
ACORN TUBE -957, 1.5 VDC. @ .05 A. fil. Triode. 6 for 98 
PRECISION POTENTIOMETER -GR type w.w. Linear taper 7 watts. a/s" Dia shft. 
3 

hole mtg. 20K & 25K sizes. 
ea. .98; 3 for $2.73 HASH FILTER -For generator filter on mo- bile, marine or aircraft HF radio inst. Tobe 61107, 6 to 30 VDC. at 55 amps. Shld. & sealed wt. 2.5 lbs. 

New .............. ea. .98. 3 for $2.89 VIBRATOR TRANSFORM ER -Pri. 12 volts, 
See. -250 -0 -250 @ 50 ma. Horiz. flush mtg. Shielded. 
Like new, while they last!' $1.19 All orders shipped prepaid P.P. in U.S. only. 

Please. No C.O.D.'s. 
Remit full amt with order 

UNITED SURPLUS MATERIALS, 312 SOUTH HALSTED ST., CHICAGO 6, ILL. 

Coming Soon! 2 NEW ZIFF -DAVIS ANNUALS! 
Profitable! Informative! Useful! 
Sept. 5! Oct. 1! 

YOUR CAREER 
in ELECTRONICS 

HI -FI DIRECTORY 
& BUYER'S GUIDE 

WATCH FOR THEM ON YOUR FAVORITE NEWSSTAND! 
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Here's the 

EASY WAY 

to get ALL the Facts 

on Electro -Voice 

"do -it- yourself" 

Hi -Fi 

Now, you can have the very best 

in hi -fi without spending a small 

fortune ... the Electro -Voice do- 

it- yourself Way! You don't have 

to be an electronic genius, either. 

It's easy with the lucid, step -by- 

step E -V instructions. 

ace) ® ELECTRO- VOICE, INC. 

BUCHANAN, MICHIGAN 

Export: 13 East 40th Street, New York 16, U. S. A, Cables: ARLAB 
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Send me all the facts ab out... 
The Electro-Voice Aristo- 
crat Folded -Horn Corner 

Enclosure, ONE of many 
outstanding E -V speaker 
enclosures, finished and 
assembled. All you do is in- 
stall speakers. $45 and up. 

The Electro-Voice Speaker. 
Enclosure Construction 

Books. Each book provides 
simple, step -by -step details 
on now to make one of the 
seven E -V hi -fi speaker en- 
closures with materials 
from any lumber yard or 
hardware store. $ .75 to 
$1.50. 

o The Electra -Voice Do -It- 
Yourself Enclosure Kits, 

seven famous E -V speaker 
enclosures that are easy to 
assemble, and economical, 
too. $26 to $118. 

o The Electro -Voice Speaker 

fL Building Block Systems 

,zo that let me expand from a 
single speaker to a multi- 
way high -fidelity speaker 
system in easy, economical 
steps, as my budget per - 

a { mits. $37.00 and up. 

ELECTRO- VOICE, INC. 

Dept. E -79 

Buchanan, Michigan 

NAME 

ADDRESS 

CITY 

STATE 

L 
September, 1957 

Just fill out 
the Coupon, 

Clip and 
Mail Today! 
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Carl & Jerry (Continued from page 8) 

around and around without meeting a stop. 
You can see that it only has two terminals. 
One terminal is connected to one end of the 
resistance element; the other goes to the 
slider that contacts this element. As the 
shaft is turned, the resistance appearing 
between the two terminals rises gradually 
from zero to a maximum value and then 
falls abruptly back to zero with each com- 
plete rotation. 

"You can see here that the shaft of the 
variable resistor is fastened to the gimbal 
holding the spinning rotor. Watch what 
happens as Carl turns the bicycle around. 
See: the shaft is maintained in the same 
position by the gyroscope, but the resistor 
case itself turns with the bicycle. That 
means that a different value of resistance 
appears between the terminals for every 
point of the compass at which the bicycle 
is pointed. 

"The variable resistor is connected in 
the circuit of a transistorized resistor -ca- 
pacity type audio oscillator. The frequency 
of this oscillator varies as the resistance of 
the compass -controlled resistor varies. That 
means that as the bicycle is pointed in dif- 
ferent directions, different tones are pro- 
duced by the audio oscillator. This oscillator 

modulates a small transistorized transmit- 
ter whose signal can be picked up on a 
receiver down in the laboratory. 

"Down there, too, is an identical audio: 
oscillator containing a matching variable 
resistor. The shaft of that resistor is locked 
in the same position as that of the one up 
here which is controlled by the gyroscope. 
An arrow is fastened to the resistor case. 
When that arrow points in the same direc- 
tion in which the bicycle up here is point- 
ing, the tone coming from the receiver and 
the one coming from the oscillator down 
there are at exactly the same pitch. If I 
want to know which way the bicycle is 
pointing at a given instant, all I have to 
do is swing the arrow around until the 
tone of my audio oscillator matches that 
coming from the receiver and note the di- 
rection in which the arrow is pointing." 

''WHEW!" Chief Morton exclaimed, 
rr mopping his brow. "I think I follow 

you, but it isn't easy for a duffer whose 
knowledge of electronics is confined to how 
a flashlight works. What does that little 
wheel riding on the rear tire have to do 
with it 

"That's our distance -traveled indicator," 
Carl chimed in. "The little wheel turns a 
flexible shaft that works a gear train. A 

the MOST WANTED TONE-ARM 
New Audax in KIT Form - at HALF price! 
accommodates ANY MAKE cartridge 

including the famous AUDAX Hi -Q7 
AUDAX KT -12: KIT, $14.55 NET 

Factory -assembled, $24.00 NET 

AUDAX KT -16: KIT, $17.55 NET 

Factory- assembled, $30.00 NET 

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

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

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

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

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

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

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

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

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

Electronics," page 57. See the new KT arms 
at your dealer. Fill out the coupon. 

Fine audtoelectrontc apparatus for 35 years 

Div. of Rek -O -Kut Company, Inc. 
38 -19 108th St., Corona 68, N. Y. 
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Audax, Inc., 38 -19 108th St., Corona 68, N. Y. Att. Mr. P 

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

Name. 

Ad dress 

Cdy Zone Slat" 
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DeVry Tech Can Prepare You 
in Spare Time at Home 

A\ 
nity Fi : s as an 

ElbctroñïcS Technic s 
What a ri 

DeVry Tech 
Diploma 
Meant to 
These Men: 

In... No Previous Technical Experience or 
Advanced Education is Required 7* 
Few men realize that they -= 
can successfully prepare in 
their spare time at home 
for good -pay jobs, not only 
in Automation Electronics - 
but Guided Missiles, Radar, - 
Communications, Micro - Waves, 
Computers and Industrial Electronics. - 

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

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

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

G.F. Beane, ' 

,W. Virginia 
was a truc 

driver before 
took the DeVry Tee 

Training program. Bean 

is now o technical ele 

pCS i sales represent 

rd Hahn, 
is, was a 

rer; now 
Electronics 
ject engineer Wt 

Televiso, Inc. DeVry Tech 

training helped him pre- 

pare for his presen 
positio 

Nick Ba 
ton, Illino 

me direct. 
from high 

school to DeVry Tech. 
Now he has his own 

nice shop and tells us 

es "literally snowed 
er with work." 

iIV IRE Employmeni Service 
DeYry Tech's Placement Deportment is h contact with 
tome of the best -known employers in he Electronics 

field. The service is fee to all graduate.- and DeVry 
ch's record in helping to placo men las been out - 

ding. 
DRAFT AGE? 

e have val le. - - . for iv . man of draft age; so 

GET FACTUAL BOOKLET FREE! 
Well give you a free copy of an interesting booklet, "Electronics 
and YOU." See for yourself how you may take advantage of 
the opportunities in this fast -growing field. 

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

i L js im m ts_'tmit 
A, redlied Member of Notional 

'g ;- ra pH 
011; Home Study Council 

ii Gnu. 
r.,t tu '' 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

September, 1957 

DeVry Technical Institute 
4141 Belmont Ave Chicago 41, 111., Dept. PE -9 -N 

Please give me your FREE booklet, "Electronics and 

YOU," and tell me how 1 may prepare to enter 

one or more branches of Electronics as listed above. 

Name Age_ 
Street 

aura PRINT 

Apt 

City Zone State 

O Check here if subject to military training. 
DeVry Tech's Canadian Training Center is located 

at 626 Roselawn Avenue, Toronto 12, Ontario 
2003 
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Louis "Said, no" Armstrong 

sounds 
of our time 

are timeless on 

SOUNDCRAFT 
TAPE'S with MYLAR ' BASE 

Ageless "M-lar" base and 
plasticizer -f ee Soundcraft ox de 

coating -are the reasons wh. 
lifelike sourd is yours foreve-, 
only with Soundcraft "Mylar" 
base tapes. .why a Soundcraft 
product is the choice of those 
wte immortalize historic everts . 

masterworks. in music, or the 
sourd in a great CinemaScope 
film! When you record sounds 
worth saving ...enjoy their 
re-creation. .on Soundcraft 
"Mylar" base tapes! Write for 
free booklet Buy PLUS 100 - 

twice as much on a reel - 
PLUS 50 - 5C P/0 longer play - 
LIFETIME - guaranteed for life! 

'Dt.br1 Trade Mark 

REEVES SOUN,DCRAFT CORP., YO E. 52 St., N. Y.22, 
West Coast. 338 N. LaBrea, Los Angeles 38, Calif. 
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Carl & Jerry (Cuntinuëd freer page 10) 

cam on a shaft of this gear train closes a 
pair of contacts momentarily every tenth 
of a mile and modulates the little transmit- 
ter with a high -pitched 'beep' produced 
by another transistorized audio oscillator. 
This allows the fellow down in the lab to 
keep track of the direction and distance 
the bicycle has traveled at all times." 

"Come on down to the lab and let's see 
if we can keep track of where Carl is rid- 
ing," Jerry invited. 

"Fine," Chief Morton agreed with an 
eagerness that seemed a little strange in 
one who had no knowledge of or interest 
in electronics. 

Jerry had a map of the city spread out 
on the workbench of the basement labora- 
tory. He flipped on the receiver and the 
audio oscillator, then pecked on the base- 
ment window and motioned for Carl to 
take off. 

"He's heading south," Jerry announced, 
as he turned the arrow so that the two 
tones were alike. There was a loud beep 
from the receiver. Jerry picked up a plas- 
tic map- measuring instrument and put the 
little roller wheel on the map at a point 
just south of where they were. 

"This map is drawn to a scale of ten - 
inches-to- the -mile, and I have this map - 
measuring gadget set to that scale," he ex- 
plained. "Every time we hear a beep, I'll 
roll it along the direction we know Carl 
is traveling until it shows a tenth of a mile. 
That way we should be able to keep track 
of where Carl is at all times." 

DOING THIS turned out to be easy, be- 
cause Carl rode along streets that were 

laid out in a rectangular pattern. When he 
turned, it was usually at right angles, pro- 
ducing an abrupt change in the tone com- 
ing from the receiver. When this happened, 
Jerry simply swung the arrow until the 
tones were again in step and changed the 
direction in which he was moving the map - 
measurer to agree. All at once, though, 
the sound coming from the speaker began 
to sound like: "Baweek, baweek, baweek." 

For a moment a worried frown crossed 
Jerry's round face, then he broke into a 
grin. "The smart aleck is riding around in 
a circle at this street intersection," he said, 
pointing at the map. A little later the indi- 
cation showed that Carl was riding straight 
for home. When the map- measurer had 
crawled back to the starting point, ,Chief 
Morton opened the basement door just in 
time to hear the squeak of Carl's brakes 
outside. 

"That was a wonderful performance, 
boys," the chief said as Carl came down the 
steps into the laboratory. "Now, as you 

Always say you saw it in- POPULAR ELECTRONICS 



I saw m y job failure in my family's eyes 
tcr '' , _____:, ,, ,_ , 

...4. ...., r . . 
, -.. 
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. but how they smiled when 

I.C.S. pulled me through 
Take it from me. That's the hard 
way to discover a mistake. 

I thought I was in solid down at 
the plant with my years of experi- 
ence. They'd never lay me off. 

But they did. And I was in solid 
-as long as business was good. But 
when things started getting tight... 

"In times like these," the boss told 
me, "everybody has to pull his own 
weight and a little more. Experience 
is more than just adding up years. 
You have to learn something, too." 

I was sore, sure. But when I 
calmed down I realized he was right. 
I decided then to start learning. I 
signed up for an I. C. S. Course;. 
studied at home in my spare time. 

Then I went back to the plant. 
The boss was so impressed with my 
I. C. S. diploma, he gave me another 
try ... and soon after I even got a 
raise! 

TRAINED men are in demand 

It's a fact. Right now there are 
plenty of job opportunities for 
trained men. How do you get train- 
ing and hold down a job at the same 
time? Simple. Study with I. C. S. 
at home, in your spare time, at a 
cost of only pennies a day. 

I. C. S. is the oldest and largest 
correspondence school. 257 courses. 
Business, industrial, engineering, 
academic, high school. One for you. 
Direct, job -related. Bedrock facts 
and theory plus practical applica- 
tion. Complete lesson and answer 
service. Diploma to graduates. 

3 FREE BOOKS 

1. "How to Succeed," a gold mine of 
job tips that will open 
your eyes to your own 
mistakes. 2. An outline 
of job opportunities in 
the field of your choice. 
3. A sample I.C.S. les- 
son text. Send for them 
today. 

For Real Job Security et an I. C. S. Diploma! I. C. S., Scranton 15, Penna. Accredited 
Home y- p s National Home Study Could! 

INTERNATIONAL CORRESPONDENCE 

BOX 22949H, SCRANTON 15, PENNA. (Partial list of 257 courses) 

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

ARCHITECTURE AVIATION CIVIL Good English Industrial Electronics 

and BUILDING Aero -Engineering Technology ENGINEERING High School Mathematics Practical Radio-TV Eng' 

CONSTRUCTION Aircraft & Engine Mechanic Practical Telephony 

Air Conditioning BUSINESS 
Radio-TV Servicing 

Architecture Accounting 
Arch. Drawing and Advertising 
Designing ID Business Administration 
Building Contractor Business Management 
Building Estimator Cost Accounting 
Carpentry and Millwork Creative Salesmanship 
Carpenter Foreman Managing a Small Business 
Heating Professional Secretary 
Interior Decoration Public Accounting 
Painting Contractor Purchasing Agent 
Plumbing Salesmanship 
Reading Arch. Blueprints Salesmanship and 

Management 
Traffic Management 

ART 
D Commercial Art 

Magazine & Book Illus. 
Show Card and 
Sign Lettering 
Sketching and Painting 

AUTOMOTIVE 
Automobiles 
Auto Body Rebuilding 
and Refinishing 
Auto Engine Tuneup 
Auto Technician 

CHEMICAL 
Analytical Chemistry 
Chemical Engineering 

Chem. Lab. Technician 
Elements of Nuclear Energy 
General Chemistry 

Natural Gas Prod. and Trans. 

Petroleum Prod. and Engr. 
Professional Engineer (Chem) 
Pulp and Paper Making 

Name 

City Zone State 

Occupation 

Civil Engineering 
Construction Engineering 
Highway Engineering 
Professional Engineer (Civil) 
Reading Struc. Blueprints 
Structural Engineering 
Surveying and Mapping 

DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Drafting Machine Design 
Electrical Drafting 
Mechanical Drafting 
Sheet Metal Drafting 
Structural Drafting 

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

HIGH SCHOOL 
High School Diploma 

Short Story Writing 

LEADERSHIP 
Industrial Foremanship 
Industrial Supervision 
Personnel.Labor Relations 
Supervision 

MECHANICAL 
and SHOP 
Diesel Engines 
Gas-Elec. Welding 
Industrial Engineering 
Industrial Instrumentation 
Industrial Metallurgy 
Industrial Safety 
Machine Design 
Machine Shop Practice 
Mechanical Engineering 
Professional Engineer (Meth) 
Quality Control 
Reading Shop Blueprints 
Refrigeration and 
Air Conditioning 
Tool Design Tool Making 

RADIO TELEVISION 
General Electronics Tech. 

_-Home Addres 

RAI LROAD 
Car Inspector and Air B 

Diesel Electrician 
Diesel Engr. and Firema 
Diesel Loco.molive 

rs 

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

TEXTI LE 
Carding and Spinning 
Cotton Manufacture 
Cotton Warping and Weaving 
Loom Fixing Technician 
Textile Designing 
Textile Finishing & Dyeing 
Throwing 
Warping and Weaving 
Worsted Manufacturing 

rake 

Working Hours A M to P M. 

Canadian residents send coupon to International Correspondence Schools, Canadian 

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

Forces. 
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Carl & Jerry (Continued from page 12) 

may have guessed, I had a problem on my 
mind when I came over here; but I'm al- 
most convinced you two have come up with 
the solution before even hearing the prob- 
lem. To be sure, though, I have one ques- 
tion: do you think that 'electronic shadow' 
will work as well in a car as it does on the 
bicycle ?" 

Jerry wrinkled his brow a minute and 
then answered slowly, "I can't see why not. 
The distance- traveled roller could be driven 
from one of the car wheels. The diameter 
of the roller would probably have to be 
changed so that the distance indication 
would be accurate. But what do you have 
in mind ?" 

eelIERE'S the story," the chief began. 
"Remember about a month back when 

a bank bandit held up the First National 
Bank and got away with forty -seven thou- 
sand dollars? If you do, you'll recall that 
we nabbed him with a roadblock about 
thirty minutes after the robbery was corn - 
mitted; but he didn't have any of the 
actual cash with him. Only some bonds 
were found on him. Somewhere here in 
town he had hidden the cash. He's a pretty 
tough cookie, and nothing we can do will 
make him tell us where the money is 
hidden. We had just about given up on this 
guy but something came up recently that 
makes us think we may have a chance of 
uncovering the loot after all. 

"A couple of days ago, a guard at the 
jail came to us with the story that this 
bandit -his name is Palmer -had promised 
him half of that forty -seven thousand if he 
would arrange a jail break. All the guard 
has to do is to allow Palmer to overpower 
him and have a car waiting in the alley be- 
hind the jail. 

"We're of half -a -mind to go along with 
this jail break in the hope of making Pal- 
mer lead us to the missing money. The 
guard is willing to cooperate with us for a 
share of the reward offered by the bank for 
the recovery of the money. The hitch is 
that we're afraid of losing Palmer and the 
money, too! We're pretty sure he hid it 
somewhere around those refining plants at 
the south edge of town. As you know, there 
are acres of ground out there covered with 
huge steel tanks, steel towers, etc., all of 
which reflect radio waves like mad. These 
reflections make the kind of direction -indi- 
cating equipment we used on those car 
thieves useless. A trial run proved that to 
us, for we lost the test car completely when 
it got near the refineries. But I've got a 
hunch that this electronic tattle -tale of 
yours would keep the finger right on Pal - 

Always 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 
Learn the latest. Be prepared 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- 
shooting and servicing methods. 
The same step -by -step, easy -to- 
follow approach used so success- 
fully in our other course. Previous 
radio or TV training or experience 
required. 

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 RTTA 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. 

HAS OWN BUSINESS 

I have a shop at home and 

have been working on radio 

and TV after working hours 

of my regular job. I average 

SSO a week for this part time 

work. RITA training helped 

me in making extra money 

and giving me experience in 

the electronic field. 

Richard Hennis, Little Rock, Ark. 6/30/54 

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

-ABOUT MY EQUIPMENT 
YOU GET ALL THIS EQUIPMENT 

Super -Het Public Address System 

Radio Receiver 

SERVICE MANAGER 

6/23/54 

I manage two radio and 

television shops, one here 

and one in Pompano Beach. 

RITA training increased my 

knowledge of TV circuits and 

showed me new, quicker 
methods of repairing. Les- 

sons as presented are very 

concise and clear. 

William Phillips, Fort Lauderdale, Fla. 

.REPAIRED EVERY SET 

RITA training helped me to 

understand TV more thor- 

oughly. I have repaired ev- 

ery net 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 students 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 TTA you can take my practical TV Studio Technician 
Course to qualify for a good -paying ¡ob 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. 

YOU GET 

THESE FREE 

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

Combination Voltmeter. 

AmmeterOhmmoter 

AF -RF 

Signal 

Generator 

C -w Telephone 

Transmitter 

... o money making little gem." 
I have completed kit #6 and was amazed at how it works. 

1 showed it to a friend of mine and he asked me to sat Y 

up for one of the picnics his twist club was having. Thal 

sure is a money making little gmn. 

Joke Fernandez, Fresno, Calif. 6, 7/54 
'r We get excellent pictures ... e 

1 would like to compliment you on an excellent and complete 

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

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

set is working good and I have had to replace only three 

tubes since 1 assembled it two years age. 

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

... very good pHon .. . 

1 how really minted the teens end have come a long way 

in TV servicing. I em getting very good reception on my_ TV 

stollen considering that the nearest VHF station is 120 miles. 

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

MAIL THIS COUPON TODAY! 

0 long. Write Isc arge a e on coupon. - 

Radio -Television Training Association 

Mr. teonard C. tone, President 
RADIO -TELEVISION TRAINING ASSOCIATION 

Dept. PE -9D, 52 East 19th Street, 
New York 3, N. Y. 
Dear Mr. Lane: Send me your NEW FREE BOOK. 
FREE SAMPLE LESSON that will show we how 
II ran make TOP MONEY IN TELEVISION. 1 

understand 1 am under no obligation. 

(PLEASE PRINT PLAINLY) 

Name Age 

Address 

City Zone Store 

Color TV Course 
Radio-Phi-TY Technician Course 

:] MTV Technician Course 

52 EAST 19th STREET NEW YORK 3, N. Y. D TV Studio Techni- 
c clan Course 

Licensed by the State of New York Approved for Veteran Tra:niriy 

September, 1957 

VETERANS! 
Write discharge date 

NM ON B 

, 
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Carl & Jerry (Continued from page 14) 

mer. With it, all we have to do is hear the 
signal without worrying about whether the 
signal heard is a reflection or not." 

"Sure it will work!" Carl exclaimed, 
eager for the excitement to come. 

"Let's make a test and see," Jerry sug- 
gested more cautiously. 

So they did. They installed the compass 
in the car that Palmer would be driving if 
the scheme were carried out, and this car 
was driven all over town while the two boys 
and Chief Morton kept track of it at police 
headquarters. When the record the driver 
kept of his course was compared with that 
plotted on the map at the police station, 
the two records were found to agree in 
every minute detail. 

"I'M SOLD!" Chief Morton announced. 
"We'll arrange the jail break for to- 

night around midnight. You two boys be 
sure and be here around eleven. I'm going to 
have every man I can on duty. Men on foot 
equipped with hand transceivers will be 
scattered all around the refinery district. 
We'll have to depend on one of them being 
close when Palmer gets out of the car to 
pick up the money. We can't crowd him too 
closely with the squad cars or he'll get sus- 
picious; but we can keep them in a circle 

around him to make sure he doesn't slip 
through our fingers. If that happens, this 
town will have a new police chief in short 
order." 

Carl and Jerry, of course, were at the 
station by ten o'clock. The chief explained 
that the guard had árranged with Palmer 
for the break to occur at exactly midnight. 
A relay had been connected to the ignition 
switch to turn on the "electronic shadow" 
when the motor was started and to cut the 
transmitter off when the motor stopped. 

As the clock hands scissored together at 
the top of the clock face, tension mounted 
around the large map of the city spread out 
on a table near the radio dispatching posi- 
tion in the police station. Carl was to oper- 
ate the receiver and the direction -indicating 
arrow of the audio oscillator. Jerry was to 
keep track of the car on the map. A police- 
man with a stop watch was to keep a rec- 
ord of the time intervals elapsing between 
the tenth -of -a -mile beeps. Chief Morton 
would move between the map and the dis- 
patcher so as to keep all forces coordi- 
nated for fast, smooth operation. 

IT WAS JUST six minutes after midnight 
when the audio tone suddenly burst from 

the receiver in front of Carl. The fish had 
taken the bait! 

The practice sessions paid off, and soon 

Beautiful sound by Sonotone 

New Sonotone 
HFA -150 

AMPLIFIER 

$7950 
NET 

(less cover) 

Compact, modern -as -today styling in decorator colors 
Matching or contrasting covers, reversible for sloping or straight 
canopy effect 
Separate continuous contour control -plus many exclusive "firsts" 
Magnetic pre -amplification with d.c. filaments 
Full 15 -watt power at 10 -watt price 

Ask your dealer for demonstration, or send for full Information. 

Electronic Applications Division 

SONOTONE' CORP. 
Dept. AG -97, ELMSFORD, N. Y. 

NAME 

ADDRESS 

CITY BONE STATE 
0-Y7 
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How To 
Pass 

CARL E. SMITH, E. E. 
President 

Accredited by National 
Home Study Council 

COMMERCIAL 

License 
Exams 

Get Your FCC License 
Quick) 

to train you 

until you recel 

Get Both FREE 
CLLVELAND INSTITUTE Training results in 

success with commercial FCC eslaminAunc- 
easily -and quickly. Here's Proof: 

Name and Address License Time 

John H. Johnson, Boise City, Oklahoma Ist 20 weeks 

Prentice Harrison, Lewes, Delaware Ist 27 weeks 

W. E. Evey, Ottawa, Kansas 2nd 24 weeks 

Raymond L. Gersig, Pittsburgh, Pa. 2nd 24 weeks 

Francis W. Bartley, Danbury, Conn. 2nd 15 weeks 

(Names and addresses of trainees in your area sent on request) 

Cleveland Institute training results in job utters 

like these: 
Radio Operators & 
Technicians 
American Airlines has 
openings for radio opera- 
tors and radio mechanics. Operators start at 
$334.53 per month. Ra- 
dio mechanic's salary up 
to $1.99 per hour. Peri- 
odic increases with op- 
portunity for advance- 
ment. Many company 
benefits. 

Electronic Technicians 
Convair Electronics De- 
partment: Radio and Ra- 
dar Mechanics, Electron- 
ics Technicians, and Jun- 
ior Engineers are wanted 
for a special program on 
fire control development 
and installation. Begin- 
ning rate: $365 and up. 

And our trainees get good jobs 

Electronics Technician 
"I am now employed by the Collins Radio Company 
as a Lab Technician. (This job was listed in your 
bulletin.) I have used the information gathered from 
your course in so many ways and I know that my 
training with Cleveland Institute helped me a great 
deal to obtain the job." 

Charles D. Sindelar, Cedar Rapids, Iowa 

Cleveland Institute of Radio Electronics 
Cleveland 3, Ohio 4900 Euclid Bldg. 

September, 1957 

Desk PE -29 

I 

Name Age_ 

Address 

rIOW 'WO 

PASS 

1113A 
LICEN 

EIIAMINATIONS 

Wail Coupon Today 

Cleveland Institute of Radio Electronics 

Desk PE -29, 4900 Euclid Ave., Cleveland 3, Ohio 

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

Military Broadcasting 

© Radio -TV Servicing Home Experimenting 

Manufacturing Telephone Company 

Amataur Radio Other 

In what kind of work 
are you now engaged? 

I 

I 
i 

I 
I 

In what branch of Elec-I 
tropics are you inter- 

ested ? 
I 

I 

I 

City Zone State 
Lial Tuit Rates to s o F 

mn 
orces mmn mn mn mn 
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--MONIIIM_._.. 

New! 
AN ARKAY EXCLUSIVE 

STEREO HI -fl 
KITS AND PREWIRED 

MODEL SA -25 -dual channel pre -amp drives a monaural 25 
watt Linear Williamson amp, with your present amplifier 
for unsurpassable realism of Binaural sound. 
Channel 1-25 watt amp: freq. resp. -± 2 db. @ 20 watts, 
20 to 20,000 cycles: sens. tape phono -4 my. for 20 watts: 
tuner aux. -.3V for 25 watts: Loud. Control: Volume Control 
-controls dual channels: Bass Control and Treble Control 
2 pos. "Lo -Cut" and "Hi -Cut" filters: Equal, switch for all 
labels plus NARTB tape head. 
Channel 2 -.5V output -some sens. as channel 1: same pre 
amp. features. Just add your present Hi -Fi amp. to channel 
2 and prepare yourself to enjoy the sound reproduction only 
ARKAY stereo can offer. 

Kit $59.95 
Wired $89.95 

ST -11 -a binaural tuner designed to provide the listener with 
stereo Hi -Fi of exceptional qualitÿ. Because each section con- 
tains own tuning condenser I.F. strip, detector and cathode 
follower outputs, monaural tuning of AM or FM is possible. 
Arkay "Miracle Ear" sensitivity on FM gives 4 mv. for 20 db. 
quieting: Bandwidth 200 KC, 6 db. down: freq. resp. -± ..5db. 
20 to 20,000 cycles: Hum level -65 db., AFC: adj. cathode 
follower output: 75 microsecond de- emphasis network. 
Arkay "Miracle Ear" sensitivity on AM gives 3mv, for 20 db. 
quieting: Bandwidth - 8 KC: freq. resp. T0.8,000 cycles . 

adj. cathode follower output. 

Kit $47.95 
Wired $69.95 

Kit $34.95 

Wired $47.95 

® 

SP -6 -Dual channel, preamp with cathode 
follower outputs. Con be used with tape 
deck, mag. phono, tuner, or aus. equip- 
ment. The construction of the SP -6 allows 
for use os a conventional pre -amp. Fea- 
tures include 6 position func. switch: Sím- 
ultaneous.volume control: Loudness control: 
Boss control 16 db. @ 60 cps: Treble 
control 16 db. @ 10,000 cycles: 3 
position Hi- filter and Lo- filter: Freq. res- 
ponse ± .5 db. 20 to 40.000 cps. Sen- 
sitivity- -tape, 4 mv. for .5 volt output - 
phono, 6 mv. for .5 volt output -tuner 
and aux. .3 volt for .5 volt output: DC 
fil.: Built -in power supply: 

Get the new, big catalogue and specifications 
of the remarkable ARKAY radio, Hi -Fi and TV 
line - Now at your local dealer! 
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Carl & Jerry (Continued from page 16) 

the boys were easily keeping track of the 
car. Chief Morton, bent over Jerry, could 
see that Palmer was driving an aimless 
course about town, apparently trying to 
throw any possible pursuit off his trail. Be- 
fore long, though, he started driving 
straight for the south edge of the city. The 
Chief kept a wide circle of squad cars 
around the position indicated on the map 
by the crawling map- measurer in Jerry's 
hand. 

As Palmer reached the vicinity of the re- 
fineries, the car seemed to have slowed 
down, for there was an exceptionally long 
interval between two of the beeps. Then he 
apparently turned down a side street, drove 
for about a block, and cut off the motor. 
At any rate, the signal from the receiver 
disappeared. 

Chief Morton sprang into action with a 
volley of commands intended to focus all 
his forces at the spot where the car had 
stopped, but to keep them out of sight. 

Suddenly there came from the speaker of 
the police radio the chilling report, "There's 
no car here, Chief." 

For a long, long minute, Jerry and Chief 
Morton stared at each other in dismay. 
Then Jerry suddenly reached over and 
grabbed up the sheet of paper on which the 
policeman had been keeping a record of the 
time intervals between beeps. 

"That long interval!" Jerry exclaimed, 
and looked again at the map. "We thought 
he was just driving slowly, but I'll bet he 
accidentally went past this alley, then 
stopped and backed up. That means that 

... The practice sessions paid off; soon the boys 
were easily keeping track of the car. Chief Mor- 
ton could see that Palmer was driving aimlessly ... 

Always say you saw it in- POPULAR ELECTRONICS 



*21 INCH 

RADIO -TV and 
ELECTRONICS TRAINING 

... AT A PRICE 

YOU CAN AFFORD! 

Receiver Kit included 

Yes, this great course costs for less than any Ireinisq of its kind 

given by other major schools! Radio -Television 'raining School 

411 will train you for a gooc job in Te evision o- Irdustrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of it - a complete training program Including over 

120 'essons, Eleven Big Radic -Television kits, Complete 

Ccto- -TV Instruct'on, Unlimited Consultation Service... 
ALL at a reall? big saving to you. H pw can we do 

this? Write to us today ... snd find oat! 

And what's more - you can lif ou wish) 

OPEN YOUR OW V RTS-APPROVED AND 
FINANCED RACIC -TV SERTCE SHOP 

We Want ICO More Shoos for 1957 

This 35 year old trainieg organisation - 
called RTS. that's Radio- Television 
Training School - want! to establish a 

string of Radio -TV Repair Shops in 

principal dides thr)ughout the U. S. 

So far. 36 such shop! are NOW IN 
BUSINESS AND PROSPERING. We 
are sign ng coitracts with ambi- 
tious men to become future own- 
ers and operator! of these shops 
in all areas. 

FOR UNSKILLED 
INEXPERIENCE) MEN ONLY - 

WB TRAIN YOU OUR WAYI 

We must inset that the men 
we sign up be trained in 
L.adio -Tw Repair, Merchan. 
dising anc Sales by our 
trainmc methods- because 
WE KN C W the require- 
ments o- the industry. 
Therefore we will TRAIN 
YOU . . we will show 
you tow to earn EXTRA 
CAS -I, during the first 
morth or two of your 
training period. YOU 
KEEP YOUR PRESENT 
J03. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPAR: TIME! 

COMPLETE 

COLOR 

e 

APPROVED 
SERVICE. 

SHOP 

INSTRUCTION 
INCLUDED 

glflnnla.tenlP 

Get your free book on the 

FAMOUS RTS BUSINESS PIAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equlpnel* 

you build 
all these units 

A 

When you are ready and gtalified to cpe-ate 
one of our RTS -Approved TY Repair Stop} 
WE WILL SUPPLY AND FINANCE TV ?R 

BIT OF EQUIPMENT TOI NEED TO ISE 

STARTED plus an invertery of parts and' 

supplies. In other words tee will state y 

AN OFFER NEVER MADE BEFCRE B 

ANY TRAINING ORGANIZATION. Vid 
the RTS Business Plan you receive: 

1. An electric sign for ` Plans for si 
the hp front. arrengarnert. 

2. Complete laboratory 7. Instruction- ow 

of test equipment. to in i to hue roe 
3. Letterheads, calling i COntinl.due cossu 

cards, repair tickets, tation and nels. 
tc. S. The rich, `o Me 

4. Basic inventory of RTS Seal al 
robas, pans, Approval, and the 
supplies. RTS Credo 

S. Complete pltlalne st. 7hß Liant no aN 
and prom and 

*tubes 
excluded 

RADIO- TELEVISION 
TRAINING SCHOOL 
8100 S. VERMONT AVENUE 
LOS ANGELES 37, CALIFORNIA 

Est. 1922 

TS rowzmp 

T OY SG 

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

September, 1957 

TRAILING SCHOOL 
0 S. Vermcnt Avenue, Dept. PEnt 
Angeles 37, California 

ND ME FREE - all of these big >ppartunity books 

Ód Job, inL V.Elect I tics.. "AsRe paiir;.Shop 
of Your Own' 

Renio- Television ' ¡ 'nd,atriai [lectrenica 
(Aatomation) 

Name- Age 

Address-. 
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ALAI N!,iff 

World's Only Specialist; in Transistorized Equipment 

HUM FREE 
NON-M ICROPHON IC 

Miniature All Transis:or Preamplifier -Equalizer 

64Si 

Model HFT -1K ;Kit) only $34.95 
audiophile net Available Now- Kit 

or factory assembled 
The use of transistors and a self -contained 
battery supply give you for the first time 
a high fidelity prean-plifier- equalizer com- 
pletely hum free, absolutely non- micro- 
phonic that drives any power amplifier 
to rating. 

The exclusive Regency design has gone 
beyond experimentcl units described in 
publications and thrcugh precise selection 
of transistor types mailable has achieved 
such important requ sites as low internal 
',oise 'Ind h.w intermodulafion distortion 
-less than 0.5 percent at output to drive 
most hi -fi power amplifiers to maximum. 
Cnly 71/2"x21/2"x3 % ", 29 ounces with 
h,at'Pries, four inpul circuits, calibrated 
tone controls. 

At !ending Electron c Pads distributors 
verywhere as kit o- factory assembled 

NH-1 A $47.50 audiophile net) -full per - 
fr. rmance specifications available. 

Division I.D.E.A., Inc. 
Indianapolis 26, Indiana 

+rsistorized portable and home radios, ama- 
'(:ur equipment, and FM converters. 

I TON BROWNE DVERTISING 
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Carl $ Jerry (Continued from page 18) 

instead of being parked on this street here, 
he is really parked in the alley ..." 

BEFORE the boy finished speaking, the 
chief of police had instructions crack- 

ling through the air. It was only seconds 
until the reassuring word came back, ''The 
car is here all right. Palmer is just getting 
out of it and walking over to the side of a 
warehouse. He's digging around in the sand 
with the toe of his shoe. Now he's lifting 
out a tin box. Stand by. We're going to 
grab him!" 

And grab him they did. The box contained 
the entire amount of cash taken from the 
bank. As a squad car was bringing Palmer 
back to the jail, the chief explained to the 
boys that they would undoubtedly receive 
a part of the reward. 

"That's dandy," Carl remarked; "but our 
folks will just sock it away in the bank for 
our college education. What gives us our 
kicks right now is the satisfaction of know- 
ing that for once we dreamed up a gadget 
that really worked." 

"You mean some of your inventions don't 
work ?" Chief Morton asked in wide -eyed 
wonder. "That's hard to believe. You're 
batting 1000 with me. I've called on you 
twice, and both times you came through." 

"Come on, Blabbermouth; let's go home," 
Jerry said, taking Carl firmly by the elbow 
and steering him toward the door. "You're 
so tired and sleepy you don't know what 
you're saying. Good night, all," he called 
cheerfully back over his shoulder as he 
hustled Carl out the door. 30 

"He's lifting out a tin box. Stand by. Were 
going to grab him." And grab him they did. The 
box contained all the cash taken from the bank ... 

Always say you saw it in- POPULAR ELECTRONICS 



Learn PRACTICAL RADIO- 

with 
of equipment 1 send you while 

train with tot er Ius 
bon 

Prepare for a Good Paying Job -Or Your Own Business 

Will Train You at Home in 

RADIO -TELEVISION 
on Liberal No Obligation Plan!" 

The naw Sprayberry Ttil 

ing Television reati 
built ind tested ins 

i now oner this 
oscillcscope. 

You build lhls 
Band superset ra 
ceiver. 

New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catalog ... YOURS FREE .. . 

JUST MAIL COUPON! 

I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio -Television service field. Train without 
signing a binding contract ... without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours ... you train as fast or as slowly as 
you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio -Training avail- 
able today ... just mail the coupon for my big new 56 page fact -filled 
catalog plus sample lesson -both FREE. 

Train the Practical Way -with Actual Radio -Television Equipment 

My students do better because I train both the mind and the hands. Sprayberry 

Training is offered in 25 individual Graining units, each includes a practice giving 

kit of parts and equipment ... all yours to keep. You will gain priceless practical 

experience building Ehe specially engineered Sprayberry Television Training Re- 

ceiver, Two -Band Radio Set, Signal Generator, Audio Tester and the new Spray - 

berry 18 range Multi- Tester, plus other test units. You will have a complete set 

of Radio -TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 

pletely trained Radio -Television Service Technicians. 

See for Yourself ...Make Your Own Decision 

...Mail Coupon Today! 

The coupon below brings you my big new catalog plus 
an actual sample Sprayberry Lesson. I invite you to read 
the facts ... to see that I actually illustrate every item 

I include in my training. With the facts in your hands, 
you will be able to decide. No salesman will call on you. 

The coupon places you under no obligation. Mail is now, 

today, and get ready for your place in Radio -Television. 

SPRAYBERRY ACADEMY OF RADIO 
1512 Jarvis Ave., Dept. 105 -5, Chicago 26, Illinois 

Frank L. Sprayberry 
Educational Director 

NEWEST 

DEVELOPMENTS 

Your training 
covers U H F, Color 

Television, F M, 

Oscilloscope 
Servicing, High 
Fidelity Sound 

and Transistors. 

Mai! This Coupon For Free Facts and Sample Lesson 

You Saud the new 
Sp ayberry Tester ... I8''ang, 

Y,II-Dhm-Mi liammeler readings. 

Average cost per 
lesson is ONLY $3.42 

L 
incluits 

September, 1957 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 
1512 Jarvis Ave., Dept.105 -S, Chicago 26, Illinois 
Please rush all information on your ALL -NEW Radio -Tele- 

vision Training Plan. I understand this does not obligate me 

and that na salesman will colt upon me. Include New Cata- 

log and Sample Lessen FREE. 

Name Age 

Address 

City zane State 
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International 
PRINTED CIRCUIT UNITS 

For 
STANDARD FREQUENCY 

Applications 

FO -1L 

OSCILLATOR 
Printed circuit oscillator for band -edge calibrator 
and frequency standard use. 

(Additional requirements: 
Power 6.3 volts AC @ 150 ma 

150 volts DC @ 8 ma) 

Kit Complete with Tube and Crystal $12.95 
Wired and Tested $15.95 
100 KC Crystal Only $ 8.50 

FMV-1 10 KC 

MULTIVIBRATOR 

Used in conjunction with the 

FO -1L 100 KC Oscillator to 
form a complete secondary 
frequency standard. When 
the FO -1L 100 KC Oscillator is accurately tuned 
to zero beat with WWV transmissions, precise 
frequency measurements to 30 MC can be made. 
(Additional requirements: Tube- 12AT7; Power 
6.3 volts AC @ 300 ma; 150 volts DC @ 15 ma). 
Kit, less tube $ 5.95 
Wired and Tested, with tube $ 8.95 

HOW TO ORDER 
For fastest possible service, International Units 
and /or Crystals are sold direct. When cash ac- 
companies order, International prepays postage. 
Otherwise, shipments are made C.O.D. 

International 
CRYSTAL MFG. CO., INC. 
18 N. LEE FO S-1165 

Oklahoma City, Okla. 
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LETTERS 
FROM OUR READERS 

T. 
¡ ' '..IW 

Mystery? 
I have run into a mystery. While tuning the 

38 -39 Inc. band, I picked up a broadcast trans- 
mitting simultaneously on 38.3 and 39.5 mc. It 
consisted of a series of numbers which was re- 
peated 10 to 15 times. A woman was calling the 
numbers, and at the end of each series the call 
letters were given. The broadcast was apparently 
on tape. I would be very grateful if you could 
tell me the purpose of this transmission. 

SKIP CLARK 
Bakersfield, Calif. 

Skip, we are pleased to report that Ehe answer 
to your question can be found in our article on 
radio paging, page 41 of this issue. 

Our Halo 
In reference to the unusual antenna pictured 

on page 42 of your May 1957 issue, you are right -it is a halo. The halo antenna is designed for 
horizontal rather than verticle polarization. This 
particular one was probably for 6 -meter mobile 
work. 

AL BABB 
East Lansing, Mich. 

Your "halo" is probably a variation of the 
halo -type non -directional dipoles used by many 
hams. The one shown is probably intended for 
2 -meter operation. 

JOEL LOOK 
Milton, Mass. 

I believe that your mystery antenna is a 
homemade job to cover the 6 -meter band. 

WILLIAM H. Moos 
Moorestown, N. J. 

Projects -Past and Planned 
I built your "Worm Turner No. 1" (May 

1957, p. 71), and put in a polarity reversing 
d.p.d.t. switch which eliminated turning the plug 
around to change "hot" probes. Also, by re- 
placing the 10 -watt bulbs with 60 -watt bulbs, 
I got improved results. As a whole, I must say 
that the gadget is a sure back -saver for anglers. 

J. HACKETT 
Rochester, N. Y. 

I built the "Simplest Code Practice Set" 
(July 1957, p. 48) and found its operation 
satisfactory. However, a stronger signal may be 
obtained by grounding to a fluorescent lamp. If 
the buzz is too loud, the volume may be changed 
by placing a 420 -gµfd. variable capacitor in 
series with the ground wire. 

BOB SISxA 
Berwyn, Ill. 

I would like to see something in the way of a 
two- or three -tube simple receiver with plenty 

Always say you saw it in- POPULAR ELECTRONICS 
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RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREET, NEW YORKI4, N.Y. 

In Canada -RCA Victor Company, Lid., 

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

September, 1957 

Pay -as- you -learn. You need pay for only one 

study group at a time. Practical work with 
very first lesson. All text material and equip- 

ment is yours to keep. Courses for the beginner 
and advanced student. 

RCA Institutes, Inc., Home Study Dept. P E-97. 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me FREE 52 page CATALOG on Home 

Study Courses in Radio, Television and Color TV No Salesman will call. 

Name 

Address 

Please Print 

City Zone.... State 

KOREAN VETSI Enter discharge date 
To save time, poste coupon on postcard 
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High Frequency 
Model GT5F 
List Price $8.75 

/ NEW 
SPEAKER 
MODELS 
WITH A 

FREQUENCY 
RESPONSE 
FOR EVERY 

APPLICATION 

MID RANGE 
EXTENDED 
TWEETER 

WOOFER 
COAXIAL 

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 ohm. voice coils 

powered by oriented grain 
Alnico V magnets, assures 

you of full power han- 
dling capacities. 

Write for 
complete 
Fabulous 

"G" Catalog 
and 

technícol 
folder. ., 
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See the FABULOUS "G" 
at your dealers today. 

UTAH RADIO PRODUCTS CORP. 
HUNTIt1GTON, INDIAN /, 

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

Letters (Continued from page 22) 

of explaining and specific directions for a com- 
plete beginner like me. 

MARY ZETTELMAN 
Evanston, Ill. 

In the June 1957 issue, you mention an ultra - 
miniature enclosure coming up. Could it be that 
it was so miniature I couldn't find it? 

MALCOLM P. MCLELLAN 
S. Weymouth, Mass. 

We promise, Mary and Malcolm, that both 
the receiver and enclosure articles are scheduled 
to appear in the very near future. 

Acclaim from Abroad 
I want to let you know how much I appre- 

ciate POPULAR ELECTRONIC3, which I consider 
the finest magazine for experimenters. Special 
congratulations to you on the articles entitled 
"How to Fix Up Old Radios" and "Get New 

"Sound from Old Radios" (Feb. 1957). 
JOSE REYES GONZALEZ 

Habana, Cuba 

I'm writing to tell you what a swell mag- 
azine I think POPULAR ELECTRONICS is. There are 
many pages of fine reading, and being an SWL, 
I find "Tuning the Short-Wave Bands" par- 
ticularly interesting. 

N. TRUEMAN 
Nottingham, England 

Oops -We Goofed! 
In your June 1957 issue, p. 42, under "Writ- 

ing Faster Than Light," you state that an elec- 
tron beam moves across the face of a tube at a 
speed faster than light. Is this really possible? 

JERRY HASKINS 
Alamogordo, N. M. 

It may be, Jerry, that our statement in this 
instance was badly worded. It ,is true that the 
electron beam is propagated at the speed of light, 
but because of the angle between the point of 
deflection and some areas on the face of the 
tube, the scanning of the pattern (not the mo- 
tion of the actual particles) exceeds the speed 
of light. 

A Mobius strip (see July 1957 issue, p. 96) 
has only one surface bounded by a single curve. 

DICK VON BRIESEN 
Milwaukee 11, Wisc. 

Right, Dick. Thanks for bringing this to our 
attention. 

More Transistor Projects 
The more transistor projects you publish, the 

better I like it. 
LOWELL EVERETT 
Greggton, Texas 

I missed "Transtopic Experiment #18" in the 
May issue. Where is it hiding? 

GENE MITCHELL 
Merion, Pa. 

See "Transistor Topics" in each issue. More 
projects coming up -we promise. 30 

Always say you saw it in- POPULAR ELECTRONICS 



 

t 

reasons why the world's most respected 'name 

in communications is 

model S -38D $49.95 
Wonderful starting point for 
the new amateur or short -wave 
listener. Same meticulous 
engineering found in all 
Hallicrafters equipment -at 
down to earth prices. Coverage: 
standard broadcast from 540- 
1650 kc. plus 3 short wave 
bands from 1650 kc. to 32 Mc. 

model S -53A $89.95 
Has easy -read overseas dial 
with international stations 
indicated. Electrical band - 
spread and logging scale. Com- 
plete with 5 in. speaker, head- 
phone jacks, plus phono -jack. 
Two stages of i.f. Coverage: 
standard broadcast from 540- 
1630 kc. plus four SW bands 
over 2.5 -31 and 48 -54.5 Mc. 

model S -85, S -86 $119.95 
A superb receiver that pulls 
them in on 10, 11, 15, 20, 40 
and 80 meter amateur bands. 
Over 1000° calibrated band - 
spread gives better selectivity 
on large easy -to -read dial. 
Features separate tuning con- 
denser and built -in PM 5" 

speaker. Coverage: Broadcast 
band 540 -1680 kc. plus three 
S/W bands 1680 kc -34 Mc. 
S -85 AC, S -86 AC -DC. 

model S -94, S -95 $59.95 
Advanced models that bring in 
emergency radio, police and 
fire calls. Newly engineered 
FM chassis provides low fre- 
quency drift and low noise 
figure. Modern styling with 
simplified control gives easy 
operating. Coverage: S -94 -30 
to 50 Mc; S -95 -152 to 173 Mc. 

alliera 
CHICAGO 24, ILLINOIS 
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model SX -99 $149.95 
The best at its price with all 
features demanded by DX 
enthusiast.. Has "S" meter, 
separate bandspread tuning 
condenser, crystal filter and 
antenna trimmer. Easy -read 
dial has over 1000° calibrated 
bandspread through 10, 11, 15, 
20, 40, and 80 meter amateur 
bands. Coverage: standard 
broadcast 540 -1680 kc. plus 
three Short-Wave bands 1680 
kc -34 Mc. 

model S -102, S -106 $59.95 
The only inexpensive complete 
receivers for 2 and 6 meter 
bands. New models with all of 
Hallicrafters famous engineer- 
ing. Have 7 tubes with recti- 
fiers, built -in 5" PM speaker, 
low frequency drift, compact 
bandspread design, phone 
jacks. Coverage: S -102 -143 to 
149 Mc. in 2 meter band; S -106 
-49 to 55 Mc. in 6 meter band. 

model SX -104, SX -105 
$89.95 

Two new high frequency crystal 
controlled /tunable receivers at 
low cost. First time available 
on single band receiver. Ideal 
for monitoring government 
marine, fire, police and other 
emergency frequencies. Cover- 
age: SX- I04 -30 to 50 Mc.; 
SX- 105 -152 to 173 Mc. 

THE NEW ONE 

THAT'S ON THE 

DRAWING BOARD 

TODAY! 

where the best ideas in communications 
are born! Available with convenient terms 

from your Radio Parts Distributor 
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quality makes the difference in the 
FAI R C H I LED cartridge 

THE 

FAIRCHILD 

MODEL 225A 

CARTRIDGE 

$37.50 
1 Precision ground diamond stylus fitted to stylus 
arm. 2 Center beam support insures precise place- 
ment of stylus arm. 3 Special alloy aluminum 
stylus arm -low moving mass provides improved 
tracking. 4 Micradjust Screw -permits exact fac- 
tory setting of damping, assures uniform flux gap 
and proper centering of stylus arm. 5 Moving coil 
wound on nylon bobbin with triple gold plated 
wire. 6 Special composition silicone rubber damp- 
ing ring. 7 Alnico V magnet for greatest energy 
product has special alloy flux return path for 
maximum sensitivity. 8 Mylar vane anchors coil. 
Flexure pivot construction provides extreme free- 
dom of motion. 9 Rubber impregnated molded 
base impervious to moisture absorption. 10 Gold 
plated terminal lugs. 

FAIRCHILD RECORDING EQUIPMENT CO., Lang Island City 1, N. Y. 
Enclosed find 
10c for 
informative 
booklet 
"In the Groove" ADDRESS 

and complete 
literature. CITY & STATE' 

NAME 

26 

Toms 
and / 

GADGETS 
BATTERY ELIMINATOR FILTER 

The Model 1055 battery eliminator ac- 
cessory filter provides additional filtering 
of the output 
of EICO's Mod- 
el 1050 battery 
eliminator and 
charger or a 
similar unit 
when it is used 
for powering 
transistor and 
"hybrid" auto- 
mobile radios 
and other tran- 
sistorized equip- 
ment. This LC- 
type filter func- 
tions on either 
the 6- or 12- 
volt ranges 01 
the battery 
eliminator up to 10 amp. maximum cur- 
rent. It is adequately rated to remain in 
use for all functions of the battery elimi- 
nator. Price: $11.95 in kit form; $15.95 
factory -wired; 5% higher on the west 
coast. (Electronic Instrument Co., Inc., 
33 -00 Northern Blvd., L. I. C. 1, N. Y.) 

"HANDI- TESTER" 
Claimed to be the only appliance and 

auto battery tester in its price class which 
uses a D'Ars- 
onval type me- 
ter instead of 
an iron vane 
type, the EMC 
Model 108 fea- 
tures maximum 
accuracy, maxi- 
mum scale 
length and 
minimum bat- 
tery replace- 
ment cost. The 
0 -800 micro - 
amp. meter is 
accurate ± 2 %. 

Ranges include: a.c. /d.c. volts -0 -15, 0 -150, 
0 -300; a.c. /d.c. amperes -0 -15; a.c. /d.c. 
watts -0 -1500. Resistance is 0 -2000 ohms. 

Weighing only 1% pounds, the "Handi- 
Tester" is housed in a rugged, polished 
case. It comes complete with test leads 
and instruction manual. Price: $15.95 

Always say you saw it in- POPULAR ELECTRONICS 



Join the Thousands of Central- Trained Technicians 

Now Enjoying HIGH-PAY CAREERS in ... 
GUIDED MISSILES- AUTOMATION 

ELECTRONICS 
TELEVISION 

RADIO, 

7stster, 

,; ,,. ., , e : --=-------- 

Outstanding Employment 
Opportunities Open to 

Central Graduates! 
No 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 
have put Central- trained 

Central's graduates de throughout America! 
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 
hundreds of Central -trained technicians for im- 
portant communications and electronics positions. 

3 Proven Training Plans 
1. HOME 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 training). 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 
engineering technician program. Part -time employment 
opportunities available for students while training. 

September. 1957 

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 the facts on Central's complete train- 
ing. Mail the coupon today! 

VETERANS 
Central offers courses 
approved under G. I. Bill 

Mail Coupon for 
FREE BOOK 

' CENTRAL TECHNICAL INSTITUTE 

r. 

Dept. A -97 1644 Wyandotte St. 
Kansas City 8, Missouri 
Tell me more about how you can qualify me for o high - 

pay Electronics ,career. 

Name Age 

Address 

City, State County. 

If Korean vet., give approx. discharge date 

YOUR FUTURE 

IN 

ELECTRONICS 
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wired and tested; $12.95 in kit form. (Elec- 
tronic Measurements Corporation, 625 
Broadway, New York 12, N. Y.) 

FLASHLIGHT CIRCUIT TESTER 
This regular -size flashlight using two 

standard batteries is also a circuit tester. 
A 30" paired 
cord plugs into 
its tail end. If 
the light flashes 
on when its al- 
ligator or needle 
clips (you have 
a choice of one 
or the other) 
are connected 
into a circuit, 
it means that 
the circuit is 
all right. If the 
light does not 
come on, the 
circuit is bro- 
ken or deficient. 

the flashlight circuit tester, you 
can test radio or TV circuits and prac- 
tically all of the circuits in an automobile's 
electrical system. You can also use it 
around the house and workshop for check- 
ing fuses, low voltage lamps, appliances, 

With 

small motors, loose connections, etc. Re- 
tail price, $3.75, postpaid, less batteries. 
(A. V. Olson Mfg. Co., 1608 Hollywood 
Way, Burbank, Calif.) 

"TOOLITE" KIT 
Convenient for those hard -to- look -into 

and work -in areas, the "Toolite" enables 
you to handle 
two essential 
instruments 
with one hand. 
It is essential- 
ly a flashlight 
built into a 
screwdriver. 
Made of pol- 
ished steel 
chrome, it in- 
cludes a re- 
movable grip- 
per chuck (so 
that the flash- 
light can be 
used by it- 
self), four in- 
terchangeable 
screwdriver bits, and a handy Leatherette 
case. Less batteries, the complete kit re- 
tails for $1.98. (Suburban Products Co., 
Box 6531, Philadelphia 38, Pa.) 30 

THE Aft-N.ttei MILLER NO. 555 TRANSISTALC 

Printed circuit construction Superhetero- 
dyne circuit "Reflexed" amplifier stage 3 
transistors 2 crystal diodes Automatic 
gain control Excellent sensitivity Excel- 
lent selectivity Vernier tuning Beautiful 
cabinet Internal ferrite antenna Self - 
contained speaker Battery operated All 
American components Battery required: NEDA 

1602 (Commercially available) 

The Miller #555 kit is complete with 
step -by -step assembly instructions, diagrams 
and alignment instructions. 

From its smart modern exterior to the advanced circuitry 
beneath, the "Transistall" represents a truly outstanding 
achievement. 
Painstaking research, leading to the development of many 
circuit innovations gives the #555 a degree of performance 
usually associated with much higher priced units. Skillfully 
engineered, using the latest design techniques including 
printed circuit construction, the #555 is completely free 
from wiring and assembly difficulties. 
A beautiful bakelite cabinet with a gold -colored front panel 
gives the unit an appearance rivaling even its outstand- 
ing performance. 

*ALL TRANSISTOR SUPER -REFLEX RECEIVER KIT 

The Miller #555 is available in ebony 
black, ivory, pearl gray, powder blue and 
Chinese Red. Dimensions are 4" x 7" x 
3 1/2" deep ... Small enough to be a com- 
panion anywhere, yet large enough to pro- 
vide tonal reproduction not usually found 
in a strictly portable radio. 

J. W. MILLER COMPANY 
5917 S. MAIN ST. LOS ANGELES, CALIF. 
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NET 

PRICE 

X29 :0 

J. W. MILLER COMPANY 
5917 So. Main Street 
Los Angeles 3, Calif. 
Please send descriptive literature on the Miller #555 
Transistall. 
NAME 

ADDRESS 

CITY ZONE _ STATE 
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RADIO- ELECTRONICS 
LEARN ALL 8 PHASES 

BY SHl P METHOD 

I. Television ... 
including CoIcr TV 

2. Radio ... AM FM 

3. Industrial Ele :tronics 

4. Comm unicatim; 

5. Seoul Reccrcing 

& H icelity 

6. Au onaIlon 

7. FCC License Preparation 

8. Ruin & Micro Waves 

Let Nation Schools of Los 
Angeles, a Practical Resident 
Technical Cchool for over 50 
years, trail you at home by 

Shop - Method for unlimited i 
opportunités in All phases of,- 
TV Electrolics, Radio. <: 

You get 19 big kits 
of equipment! 

GOOD JOBS ...MORE MONEY 
SECURITY ... ALL CAN BE YOURS 

YOU are needed in the great modern Tele 
vision -Electronics industry. Trained techni- 
cians are in growing demand, at er.cellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
of the field. National Schools Master Shop - 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home for these fasci- 
nating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL ON ER 
THE WORLD! 

YOUR TRAINING IS All INCLUSIVO 

We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day -more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in indu:ary 
-AUTOMATION -are growing `n tre 
mendous strides. The whole field is alive - 
opening up new, important jobs rapidly. 
National Schools complete training program 
qualifies you in all phases of the in.ius,ry. 

YOU EARN WHILE YOU LEARN 

Many students pay for their entire training - 
and more - with spare time earning. We'll show 
you how you can, too! Early in your course you 

receive material that shows you how to earn 
extra money servicing TV and Radio receivers, 
appliances, etc., for friends and acquaintances. 

September, 1957 

YOU GET EVERYTHING YOU NEED 

Clear, profusely illustrated lessons, shop - 

tested manuals, modern circuit diagrams, 
practical job projects -all the valuable 
equipment shown above -many other ma- 
terials and services - consultation privi'ege 
with our qualified staff, and Graduate Em- 
ployment Service. EVERYTHING YOU 
NEED for outstanding success in Electronics. 

INDUSTRY NEEDS YOU. NATIONAL SCNDIH.S 
WILL TRAIN YOU. SIND FOR FACTS TODAY 

NO OBLIGATION. 

YOU LEARN BY SHOP METHOD . . 

you do servicing, circuit analysis, and do 
over loo down -to -earth experiments. You 
build a Superhet Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re 
ceive a professional, factory -made MUI TI- 
TESTER. All of this standard equipment is 
yours to keep ... at just one low tuiccn 

- rrrf11 
Approved for (l j [ li 

GI Trairing J J 1 J ll 
NATIONAL SCHOOLS 

IOS ANGELES 37, CALIF 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

LOS ANGELES 37, CALIFORNIA 

,GET FAST SERVICE - MAIL NOW TO 

NATIONAL SCHOOLS, DEPT R2G -97 
4C00 S. FIGUEROA ST 

lO5 ANGELES 37, CALIF 
Rash free TV-Radio -Opportunity" Book and sample 

I 
I 

lesson. No salesman will can. 

il 
NARRE Are 

I R ADDIiEDs 

CITY ZONE ¡J 
p MO u rme.aleR Will m Rwiee.t Sqme ',rioted w o, TEO e, 
V, IR 5 GI er D' 
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Spectacular New 
Tape System Components 

PENTRON 
STEREO MONAURAL 

Select only the TAPE UNITS you want! 
Pentron combines lrofessional features 
and custom styling with building -block 
flexibility. Add corn onents when you de- 
sire -from the simçlest monaural system 
to the all- inclusive stereo systems. 

TECHNIQUES 
Zj ?r,mPn.nngnrrnn>irrm.e / .,> nri 
f;`i`3,1.iii`í;'°»>> .' nrr.rrvc 

HIGH -FREQUENCY PLUG -IN COILS 
Low -loss, simplicity, and economy are 

features of these high- frequency plug -in 
coils. Use a polystyrene strip measuring 
31/4" x s/4" x /s ". A %2" hole is drilled about 
%" from each end for the round -head wood 
screws and 3u" -long fiber sleeves used for 

3 
MECHANISMS 
AVAILABLE 
Featuring - 
Professional head 
assembly with re- 
movable pole piece 

Mounts VERTI- 
CALLY, horizon- 
tally or at any an- 
gle Simple single 
rotary control 4 

outputs plus 2 AC convenience outlets Speed change 
lever at front panel Automatic self -energizing braking. 

3 PREAMPLIFIERS 
All CA units have same physical dimensions and 

require some cutout. 

CA -11: Tape Playback 
only. Response: 20- 20,000 

atf ' cps. Signal -to- Noise: 
55 db 

CA -13: Tape Playback 
preamp and record am- 
plifier. Response: 20 -20,- 
000 cps. Signal -to- Noise: 
55 db 

CA -15: Stereo Dual 
Channel Playback. Re- 
sponse: 20- 20,000 cps. 
Signal -to- Noise: 60 db 

Hear Fabulous Pentape Recorded Tapes 
779 S. Tripp Avenue 
Chicago 24, Illinois 

Send brochure on Tape Components. 

Nome 

Address 

mounting the strip to a baseboard. Then 
mount two standard phone- tip -jacks in %" 
holes about 11/4" apart. 

The coil is simply four turns of bare #12 
solid copper wire wound around a broom- 
stick handle and spread so that it will fit 
the tip -jacks. Number 12 wire fits into the 
tip -jacks perfectly. If you want to use #10 
or #8 wire, simply solder the ends of the 
coil into phone tips. -A. T. 

PROTECTING FILES AND HACKSAWS 
Manufacturers caution against storing 

sharp -edged tools where they might rub 
against one another. Here's a trick you 

I City and State L 
Canada. Atta: Radio, Ltd., Toronto 
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can use to protect your files, hacksaws, and 
similar tools. Simply fasten a piece of 

(Continued on page 36) 
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This book is a Gold Mine 

Send for it immediately! 

REVEALS HOW YOU CAN GAIN QUICKER SUCCESS 

OR TURN YOUR HOBBY INTO A WELL-PAID CAREER 

IN RADIO ... TELEVISION ... ELECTRONICS 

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

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

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

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

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

r 
To help ue answer your request intelligently, 
please give the following information: 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK. . . . . . . . . 

SCHOOL BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS ARE 

YOU MOST INTERESTEII' 

September, 1957 

ACQUIRE NECESSARY TRAINING AT HOME 
Use spare -time hobby hours for CREI Home Study as 
thousands of successful technicians have done since 
1927. Get concentrated training in minimum time, 
then step into a good job and enjoy good pay in the 
mushrooming 'electronics industry. 

SEND FOR FREE BOOKLET. IT TELLS YOU HOW 
How to gain career success in the tremendous elec- 
tronics industries. It pinpoints opportunities which 
exist. By 1960, the electronics industries will do no 
less than $15 billion worth of business per year, not 
counting military orders. Take TV for example: there 
are about 36,000,000 TV sets and over 425 TV sta- 
tions on the air. Color TV is pushing ahead furiously. 
Electronics is the ONE field of maximum opportunity 
in this electronic age. 

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

FAMOUS FOR 
30 YEARS 

CREI is known 
and respected 
throughout the 
Electronic world. 
Since 1927 we 
have trained thou- 
sands in the mil- 
itary, industry 
and government. 
"ASK ANY EN- 
GINEER." 

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

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

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula- Founded in 1927 
Dept. I29 -D, 3224 16th St., N. W., Washington 10, D. C. 

Send booklet "Your Future In the New World of Electronics" and 
course autline. 

CHECK 
FIELD OF 
GREATEST 
INTEREST 

Name 

Street 

City Zone State 

{ Electronic Engineering Technology 
Broadcast (AM, FM, TV) Engineering Tech 
nology 
Aeronautieal Electronic Engineering Technology 
Television Engineering Technology 

Age 

Cheek: Home Study Residence School Korean Veteran 
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BUILD ALLIED knighf=kìts 
the finest electronic equipment in money- saving kit form 

knight -kit "Trans- Midge" 
Transistor Receiver Kit 

Tiny, cigarette -pack -size 
Y -767 

1- transistor radio kit -fas- 
cinating to build. Covers 
the local AM broadcast 
band with exceptional sen- 
sitivityand selectivity. Fea- 

tures: ferrite core tuned coil; low - 
drain transistor operating for 
months from single penlight cell; 
handsome plastic case. Complete 
with all parts, transistor, battery 
and easy-to-follow instructions. (Ex- 
ternal antenna required.) A won- 
derful value. Shpg. wt., 8 oz. 
Model Y -767. Net only 5245 

.1-149. Headphones. 1% lbs $2.15 
C -100. Antenna Kit. 11/2 lbs $l.03 

Model 

$245 

knight -kit 5- Transistor 
Superhet Portable Radio Kit 

Handsome, easy-to -build 
personal portable with 
every ultra-modern design 
feature: 5 transistors (up 
to 200 hours playing time 
from 9v. battery supplied); 

printed circuit for easy building; big 
3W speaker; push -pull audio out- 
put; built -in ferrite loopstick an- 
tenna- Sensitive reception of AM 
broadcast band with exceptional 
tone. In ultrsmart highimpact 
ivory plastic case with handsome 
gold trim; size only 71 x 31/4 x 11/4". 
With all parts, transistors, battery 
and instructions. Shpg. wt 2 lbs. 

Model Y -766. Net only $2995 

Model 
Y -766 

52995 

knight -kit 10- Circuit 
Transistor Lab Kit 

Sensational transistor 
hobby kit! Assemble the 
basic parts once, then 
complete project after 
project (10 in all), just by 
plugging leads into proper 

jacks on printed- circuit board -no 
wiring changes needed. Make the 
following: AM radio; amplifier; wire- 
less oscillator; code practice oscil- 
lator; electronic timer, switch or 
flasher; voice -operated, capacity - 
operated or photoelectric relays. 
Includes all parts, 2 transistors, 
battery, headphones, instructions 
for each project. Shpg. wt., 3 lbs. 

Model Y -299. Net only 51575 

Model 
Y -299 

$1575 

Model 
Y -262 

51465 

knight -kit 2- Transistor Pocket Radio Receiver Kit 
It's fun to build this pocket -size two- transistor radio -enjoy loud, 
clear local broadcast -band reception wherever you go! Completely 
self -contained with built -in ferrite loopstick antenna -no external 
antenna needed. Extremely efficient reflex type 2- transistor circuit 
actually does the work of 3 transistors! Printed circuit board reduces 
building time to about one hour. Has air -dielectric variable capacitor 
for easy, accurate station tuning. Operates for months and months 
on long -life alkaline battery supplied. Sensitive miniature earpiece 
provides remarkably fine tone. Complete with all parts, including 
plastic- impregnated case, earpiece, battery and transistors. 4 x 33/4 
x 13/4 ". Shpg. wt., 11/2 lbs. 
Model Y -262. Net only .$1465 

SEE DOZENS OF OTHER GREAT knight -kits IN THE BIG 404 -PAGE ALLIED 1958 CATALOG 

CDSend for it 
Get our 404 -page 1958 
Catalog featuring more 
than 50 ALLIED KNIGHT - 
KITS: Hi -Fi, Hobbyist. 
Instrument and Ama- 
teur Kits. Send for it now. 

"RANGER" SUPERHET 
BROADCAST RECEIVER 

KIT. Y-735 $17.25 

"OCEAN HOPPER" 
SW RECEIVER KIT 

Y -740 $11.95 

"10-IN-ONE" 
ELECTRONIC LAB KIT 

Y -265 $12.65 

TRANSISTOR RADIO 
RECEIVER KIT 
Y -765 $3.95 

ORDER FROM ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. 
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GET THE MOST FOR YOUR MONEY IN ALLIED knight -kits 
EASIER TO BUILD because 
KNIGHT -KIT "Step- and -Chek" 
instructions are marvels of sim- 
plicity-so easy to follow! 

LOWEST COST because 
ALLIED'S giant buying power 
brings you biggest savings. 
Save most with KNIGHT -KITS! 

LATEST DESIGN -each ALLIED 
KNIGHT -KIT incorporates the 
very latest circuitry for top - 
quality performance! 

knight -kit Transistorized 
Code Practice Oscillator Kit 

Advanced -design code 
practice oscillator -ideal 
for beginners learning the 
code. Uses transistor cir- 
cuit- operates for months 
from a single penlight bat- 

tery. Has clear, crisp tone of approx- 
imately 500 cycles. Includes jacks 
forheadphonetips; screwterminals 
for key. Compact black bakelite 
case with aluminum panel, only 23/4 
x 33/4 x 11 /2 ". Complete with all parts, 
transistor, battery and step -by -step 
instructions for quick, easy assem- 
bly. (Less earphones and key.) 
A fine code practice kit at very low 
price. Shpg. wt., 1 lb. 
Model Y -239. Net only $395 

Model 
Y -239 

$395 

Interruption of 
light beam triggers 

relay, to sound chime 
or bell, turn on 

lights, etc. 

knight -kit Photo -Electronic 
Relay Kit 

Advanced -design, ultra - 

sensitive photo -electronic 
relay -build it yourself and 
save! Covers 250 -ft. with 
white light; 125 -ft. with 
"unseen" (red filter) light 

(made available in Light Source Kit 
listed below). Ideal as announcer, 
counter, burglar alarm (can be set 
to ring bell continuously when beam 
is broken). Hundreds of uses. SPST 
relay contacts. 6.3v. terminals pro- 
vide power for accessories. 105- 
120 v.50-60 cy. AC use. 6 lbs. 
Model Y-702. Relay Kit. Net ..$1350 
Model Y -703. Light Source Kit. With 
long -life sealed beam bulb and red 
filter. Shpg. wt., 31 lbs. Net .56.75 

Model 
Y -702 

$1350 

knight -kit 2-Way 
Intercom System Kit 

Easy to build -ideal for 
home or office. Consists of 
Master and Remote unit, 
each with press -to -talk 
switch. Remote can be left 
"open" for switchless 

answering and baby -sitting. In 
"closed" position, Remote is pri- 
vate", but can be called and can 
originate calls. High -gain 2 -stage 
amplifier and 4" PM speakers. De- 
livers full volume from only a whis- 
per. With tubes and 50 -ft. cable (up 
to 200 -ft. may be added). Antique 
white finish. Size each unit, 43/4 x 
61 x 43/8 ". For 110-120 y. AC or 
DC. Shpg. wt., 8 lbs. 
Model Y -295. Net only $1475 

Model 
Y -295 

$1475 

knight -kit "Space- Spanner" Bandswitching Receiver Kit 
Thrilling 2 -band receiver, easy to build, fun to operate - 
a terrific value. Bandswitch selects exciting short wave. 
including foreign broadcast, amateur, aircraft, police and 
marine radio (6.5 to 17 mc), and standard broadcast. 
Features highly sensitive regenerative circuit. Includes 
built -in 4 "PM speaker and beam -power output for strong 

volume. Headphone connectors are available for private listening; 
switch cuts out speaker. Kit includes calibrated panel, punched 
chassis, all parts and tubes (less cabinet). Easy to build from 
step -by -step instruction manual. 7 x 10 x 6 ". For 110 -120 volt. 
50-60 cycle AC or DC. Shpg. wt., 5 lbs. 
Model Y -243. Net only $1595 
Y -247. Matching cabinet for above $2.90 

Model 
Y -243 

$1595 

HOBBYISTS! YOU GET THE WIDEST CHOICE IN ALLIED knight- kits -MOST FUN TO BUILD! 

"6 -IN -ONE" 
ELECTRONIC LAB KIT 

Y -770 $8.45 

CRYSTAL SET 
HOBBY KIT 

Y -261 $2.15 

WIRELESS 
BROADCASTER KIT 

Y -705 $9.50 

PHONO OSCILLATOR KIT 
Y -760 $5.85 

ELECTRONIC 
PHOTOFLASH KIT 

Y -244 $28.50 

PHONO AMPLIFIER KIT 
Y -790 $9.45 

EASY TERMS AVAILABLE All Prices Nor F O B Chicago 
MORE knight -kits ON 
FOLLOWING PAGES 
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i -Fi 
'?yeryone 

can 
afford 

Sensational All -New ALLIED knight -kit HI -Fl Equipment 

World's Finest Custom Styled Easiest to Build Money- Saving 

All -New Custom Styling 
Exclusive Printed Circuit Switch 
8 Inputs for Every Signal Source 
Full 18 -Watts with Superb Specifications 

New Printed Circuit Switches 
Three Printed Circuit Boards 
8 Inputs Full Equalization 
Full 30 Watts Custom Cabinet 

Latest Printed Circuit Design 
Flywheel Tuning Built -in AFC 
High Sensitivity HI -Fi Response 
Advanced Custom Styling 

knight -kit Complete 18 -Watt Hi -Fi Amplifier Kit 
Model Here is a custom -styled, easy -to -build complete Hi -Fi 
Y -786 amplifier at unbeatable low cost. Features 8 inputs 

$3995 
for every possible signal source, ng N ART 
equalized tape head input. Delivers full 

includi 
18 watts 

output 
u 

new RCA $3.99 hi-fi output tubes; resonse, db, 20- 
down 30,000 cps; tape head and magnetic cartridge sensi- 

tivity, 5 my for 18 watts output; hum and noise level better than 
60 db below 18 watts; output taps for 4, 8 or 16 ohm speakers. 
Separate bass and treble controls; full record equalization. 
Simplest assembly is made possible through use of exclusive 
printed circuit switch and two printed circuit boards -no critical 
wiring to do. With beautifully styled custom cabinet; 4 x 13 x 8 ". 
Complete with cabinet, tubes, step -by -step instructions. Shpg. 
wt., 15 lbs. 
Model Y -786. 18 -Watt Hi -Fi Amplifier Kit. Net only $3995 

knight -kit Complete 30 -Watt Hi -F1 Amplifier Kit 
Model Comparable to the best -and you SAVE MONEY! 
Y -762 Advanced features include: Linear -deluxe, William - 

1/2 

son -type ct; 
recommended d accuracy; 

tio or al 
2 

recordexclusive within 
new 

Onl $7.69 printed- circuit switches; 3 printed- circuit boards for 
y time -saving, error -free assembly; separate contin- down uously variable Level and Loudness controls; 8 in- 

puts for every srgnal source; DC on all filaments of preamp 
tubes; exclusive 3-way speaker selector switch (use speakers 
of mixed impedances without mismatch!)- Power Amplifier 
response, ± /2 db, 15- 100,000 cps at full 3ó watt level; distor- tion- harmonic, 0.55% at 30 watts -IM, 0.74% at 20 watts; 
rumble filter switch; variable damping. Output 8 and 16 ohms. 
With cabinet, 41 x 15 x 15 ". Ready for easy, money- saving 
assembly. Shpg. wt., 32 lbs. 
Model Y -762. 30 -Watt Hi -Fi Amplifier Kit. Net only $7695 

knight -kit FM -AM Hi -Fi Tuner Kit 
Model The best-looking, best -performing FM -AM tuner your 
Y -787 money can buy! Covers full AM broadcast and 88 to 

$4995 
108 me FM. Sensitivity is 2.5 microvolts for 20 db of 
quieting on FM; 3 microvolts for 10 db signal -to -noise 

Tun- Only 
ratio on AM. Features include: Inertia Flywheel Tun - 

y 54.99 ing for easy, accurate tuning; Automatic Frequency down Control (plus AFC disabling) to "lock -in" FM stations; printed circuit board for time -saving, error -proof assembly; 
pre -aligned RF and IF coils; tuned RF stage on FM; drift -com- 
pensated oscillator; neon glow tuning pointer; cathode follower 
output; two output jacks -one for recorder, one for amplifier; 
built -in AM ferrite antenna. Ideal for use with KNIGHT -KIT 
amplifiers above. Includes handsome, custom -styled case, 4 x 
13 x 8 ". Ready for easy assembly. Shpg. wt., 12 lbs. 

Model Y -787. FM -AM Hi -Fi Tuner Kit. Net only $4995 

knight -kit 2- Way "Ducted Port "Complete Speaker System Kit 
BIG SAVINGS -assemble your own quality 

Model Y -789 KNIGHT -KIT 2 -Way Speaker System -it's easy! 
Cabinet is pre -finished -you just assemble 7 
pieces, mount the speaker components and en- 
joy rich Hi -Fi sound. Special Jensen- engineered 
baffle features "ducted port" construction to en- 
hance bass response. Kit includes Jensen 12" 
woofer and compression -type tweeter; genuine 
L -pad control permits adjustment of tweeter for 
best tonal balance. Impedence, 16 ohms. Assem- 
bled unit delivers frequency response of 45- 
14,000 cps. Enclosure measures 26 x 19 x 14 ". 
Kit includes everything required for easy assem- 
bly. Specify blonde or mahogany finish when 
ordering. Shpg. wt., 33 lbs. 
Modal Y -789. 2 -Way Speaker System Kit. 
Net only $4995 

Tweeter 

1? Woofer Control 

()kDER FROM ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. 
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Model 
Y -754 

$3995 

Only 
$3.99 
down 

knight -kit Deluxe Hi- Fl Preamplifier Kit 
Sensational Hi -Fi design at new low cost! Features 
precise record equalization guaranteed within 1/2 db 
of recommended accuracy! Exclusive new printed - 
circuit switches and 2 printed -circuit boards for easy, 
error -free assembly; built -in power supply; response, 
+ 0.5 db, 10- 50,000 cps; 8 inputs ( including Tape 
Head); separate Bass and Treble controls; separate 
Level and Loudness controls; Rumble Filter switch; 
DC on all tube filaments; cathode follower output. 
Beautiful custom -styled case, 4 x 13 x 8 ". Complete 
with case. Shpg. wt., 121 /2 lbs. 
Model Y -754. Preamplifier Kit. Net only $3995 

Model 
Y -755 

$4450 
Only 

$4.45 
down 

knight -kit 25 -Watt Basic Hi- FiAmplifier Kit 
Here's superb Hi -Fi performance at less than half 
the cost of a commercially assembled unit. William- 
son -type linear -deluxe circuit delivers full 25 watts of 
virtually undistorted reproduction; use with KNIGHT - 
KIT preamp above. Printed circuit board. Response: 
± 0.5 db, 10-120,000 cps at 20 watts. Distortion: 
0.15% at 30 watts. Output Impedance: 4, 8 and 16 
ohms. Includes balance control, variable damping 
control. Chrome -plated chassis; 61/4 x 14 x 9 ". Ready 
for easy assembly. Shpg. wt., 25 lbs. 
Model Y -755. 25 -Watt Amplifier Kit. Net only...$4450 
Y -759. Metal cover for above. Wt., 3 lbs $4.25 

Model 
Y -751 

$3895 
Only 

$3.89 
down 

knight -kit Hi -Fi FM Tuner Kit 
The last word in looks, quality, performance and low 
cost. Covers 88 to 108 mc; features Automatic Fre- 
quency Contrdl (with special disabling circuit); fly- 
wheel tuning; pre- adjusted RF coils; pre -aligned IF's; 
cascode broad -band RF amplifier; drift- compensated 
oscillator; illuminated lucite pointer. Sensitivity is 5 
microvolts for 20 db of quieting across entire band. 
Cathode follower output. Ideal for use with KNIGHT - 
KIT amplifiers on opposite page, or any amplifier 
with phono -tuner switch. With custom -styled cabinet. 
4 x 13 x 8 ". Shpg. wt., 12 lbs. 
Model Y -751. Hi -Fi FM Tuner Kit. Net only... .$389$ 

SEND FOR THE 404 -PAGE 

1958 ALLIED CATALOG 
featuring the complete KNIGHT -KIT line 

See ALL the money- saving ALLIED KNIGHT - 

KITS- Hi -Fi, Hobby, Instrument and Hom 
Kits -in the BIG 1958 ALLIED Catalog. For 
the best values in Kits, for everything in 
Electronics -gel this 404 -page Buying 
Guide now. 

4 

' 
knight -kit TEST INSTRUMENTS: 

GET TOP VALUES LIKE THESE 

Model 
Y -128 

$1695 

Model 
Y -125 

$2495 

knight -kit 1000 OHMS /VOLT 

VOLT -OHMMETER KIT 

Low -cost 38 -range VOM- 
exceptional for quality. Fea- 
tures 41/2" meter; 1% preci- 
sion resistors. Ranges: AC, 
DC and output volts, 0 -5000 
in 7 ranges; Resistance, 0 -1 
meg in 3 ranges; DC ma, 0 -1 
amp in 4 ranges; Decibels, 
-20 to + 69. Black bakelite 
case, 63/4 x 51/4 x 43/4". Easy 
to assemble. Complete with 
all parts, including battery 
and test leads. Shpg. wt., 
3 lbs. 
Model Y128. Net- $1695 

knight -kit VACUUM TUBE 

VOLTMETER KIT 

Printed circuit board for 
easy wiring. Easy -to -read 
41/2" meter; 200 ua move- 
ment. Zero- center scale, di- 
rect- reading db scale. Polar- 
ity reversing switch. Re- 
sponse, 30 cycles to 3 mc. 
Input resistance, 11 megs. 
Ranges: AC peak-to-peak v., 
0- 4.14 -40- 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- 1000megs; 
db scale, -10 to +5. 73/4 x 
51/4 x 431e ". Shpg. wt., 7 lbs. 

Model Y -125. Net $2495 

See our 1958 Catalog for the complete line of 
KNIGHT -KIT Test Instruments, including 
Oscilloscopes, Tube Checker, Audio Generator, 
Signal Tracer, Sweep Generator, Signal Gen- 
erator, R/C Tester, Flyback Checker, Transistor 
Checker, etc. Send for your Free copy today. 

W41 eAW.?`xAR;M:`.5114, 

EASY TERMS AVAILABLE 
All P.iccs Not F O B Chicago 

September, 1957 

ALLIED RADIO CORP., Dept. 19 -J7 
100 N. Western Ave., Chicago 80, Ill. 

Ship me the following KNIGHT -KITS: 

Quantity Model Description 

S en tosed. For parcel post, include postage (express i 

shipped collect). 

Send FREE 1958 ALLIED 404 -Page Catalog 

Name 

Address 

City lone State 
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Thousands of important, high -paying jobs with 
America's "blue chip" industrial firms are 
today going unfilled- because of the critical 
shortage of Electronics- trained men. This pre- 
sents an Unequaled Opportunity for You! 

Train at the School 
that is the Leader. 
Training at Electronics 
Institute is streamlined to 
omit all non -essentials, 
concentrate on subjects of 
actual value to you on the 
job. Approval of our 
training is shown by the 

fact that leading U. S. firms send representa- 
tives to Electronics Institute. In many cases, 
our students are hired at high salaries, several 
weeks prior to their graduation! 
An outstanding staff of instructors, most modern 
training methods, most completely equipped 
and up -to -date training laboratories -with in- 
dividual attention to each student's progress - 
await you at Electronics Institute! 

Analog Computer, world 
famous "Electronic Brain." 

HOME STUDY 
TRAINING 

also 
availob/e- 

Keep your pres- 
ent ¡ob and in- 
come while you 
train! 

APPROVED 
FOR 

VETERANS 

Member of and 
credited by 

the National 
Home Study 
Council. 

MAIL COUPON NOW for complete information on 
training at Electronics Institute for: Associate 
Electronics Engineer, Electronics Technician, Elec- 
tronics Mechanic, Radio -TV Electronics Specialist. 
ELECTRONICS INSTITUTE, Dept. A, 3101 Oillham Plaza, 

Kansas City, Mo. 
-- COUPON 

Without obligation, tell me how I can qualify myself 
for a Career in Electronics. 

Name Age 

Address 

City State 

Phone Veteran? 
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Tips (Continued from page 30) 

masking tape to the cutting surfaces of 
the tools. The tape will cushion and pro- 
tect the tools. What's more, when you re- 
move the tape later, you'll find that stray 
shreds of metal filings and other dirt will 
adhere to the tape -and you'll have a clean 
tool for your next job. -L. E. G. 

CARDBOARD HOLDS HAND POWER TOOL 
You can keep your hand power tools from 

rolling around the workbench or dropping 
to the floor by placing them in this simple 

cardboard cradle when not in use. Bend a 
small sheet of stiff cardboard into the 
shape of a trough and staple the over- 
lapped edges at the bottom. If you like, 
you may just hold it together with paper 
clips instead of staples so that it can be 
flattened out in order to save storage 
space. -K. M. 

HOMEMADE ALIGNMENT TOOL 
For alignment and trimmer capacitor 

adjustment of radio sets, a five -cent plastic 

penholder is easily made into a practical 
tool. Cut off the hollow end intended for 
the pen nib, then work it into the shape 
of a screwdriver with a round file. The 

Always say you saw if in- POPULAR ELECTRONICS 



A/PA MACHINE THAT COMPOSES MUSIC 

BUILD IT YOURSELF in a few hours! 

?-=_= __- =--:_ V-- Y . Me ße1IMeeeMere1t= 

A tuai tune composed on GENIAC 

COMPUTES, "REASONS" 
PLAYS GAMES 

GENIAL 
ELECTRIC BRAIN 

Yes. you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear -cut. step -by -step directions given in a thrilling booklet! No soldering required . no wiring 
beyond your skill! GENIAC is a genuine brain machine -not a toy. The only logic machine kit that 
not only adds, subtracts, etc.. but presents the basic ideas of cybernetics. Boolean algebra. symbolic 
logic, automation. etc. So simple to construct that even a twelve -year -old can make a machine that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC. the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 

OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of 
ingeniously designed parts makes building circuits one of the most fascinating things you've ever 
done! You set up problems in a variety of fields -and get your answers quicker than you can set 
them up! Play games with the machine -nim, tic -tac -toe, etc. -and pit your brain against its logici 
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 519.95 postpaid. The 1957 Model CENIAC KIT contains: 
(1) a complete 200 -page text. "Minds and Machines " -a basic introduction to computers. (2) "How 
to Construct Electrical Brains At Home " -a fully illustrated text book on basic computer design 
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A 
special booklet with full scale diagrams that you can tear out and place on your work bench for easy 
assembly. (4) Beginners' Manual. Starting from scratch, the manual adds extra experiments, 
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 
400 components and parts. 

So -mail the coupon for your GENIAC today! Your money back if not delighted! 

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

Business 
Machines 

Wheeldex Mfg. Co. 
Manuel Missionary 

College 

Walter V. Clarke 
Associates 

Barnard College 
Westinghouse 

Electric 
Phillips 

Laboratories 

General Insurance Los Angeles 
Co. of America Public Sch ils 

Lafayette Radio Kansas Stet: 
Rohr Aircraft Co. University 
Albert Einstein Duke University 

Medical College Coral Gables 
Naval Research Bell Telephone 

Laboratories Labcratories 

K1-Only 

(Add $1.00 W. of Miss. 

$2.00 Outside U. S.) 

U P TO DATE? 
PHYSICS 

High School Physics 
O Part I -PIA 
O Part 2 -PIB 

College Physics 

O 
Part I -P2A 
Part 2 -P2B 

Is your knowledge of these new technical fields rustyr Perhaps you never 
had time fo study them but need to now. Write for tree ir.'ormation about 
our new, modern, low -cost course. Work at your own specs at home. Check 
those that interest you. 

ELECTRONICS 
Television P3A 
Radio P38 
Radar -Theoretical P3CI 
Radar -Practical P3C2 
Musical Instruments P3D 

Acoustics Hi -Fi P4 
Nuclear Physics PS 

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

MATHEMATICS CHEMISTRY BIOLOGY PSYCHOLOGY 

Trigonometry High School Q High School 

Algebra College Human Biology Analytic 
Solid Geometry Qualitativ. Q Zoology 

Calculus Quantitative Botany 
rganic 

Statistics Physical Genetics 

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

Normal PSI 
Child P52 
Abnormal PS3 
Mental Hygiene PS4 
Aptitude Test P55 
Rapid Reading P56 
Construction of Robots PS7 

OLIVER GARFIELD CO., Dept. PE -97B, 31 Broadway, New Haven, Conn. 

Name 

City 

Age .Occ- potion 

Zone ..State 
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Tips (Continued from page 36) 

other end of the penholder can be similarly 
treated to make a tool with a smaller 
blade. -K. M. 

TOOLS STORED IN TRAVEL BAG 

To keep small tools - such as inter- 
changeable screwdriver and socket sets - 
from getting lost, store them in a small 

plastic travel bag. The moisture -proof bag 
will also keep them from rusting. -J. A. C. 

RUBBER BAND PROTECTS 
PHONO NEEDLE 

A phonograph needle or pickup cartridge 
can be damaged, while moving the player 
about, if the pickup arm should slide from 
its rest. It's a good idea to bind the pickup 

arm to the rest with a heavy rubber band 
when the player is not in use. The band 
can be easily slipped from the rest and may 
remain on the arm while records are being 
played. -K. M. 

EMERGENCY BATTERY RENEWAL 

When flashlight batteries go dead during 
an emergency and replacements are not 
available, connect them in series between 
the spark plug of a running engine and the 
high voltage lead. This will rejuvenate 
them in short order. -S. C. 
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'SERVICING LESSONS' 

CONSULTATION SERVICE] 

BUILD 16 RADIO 
CIRCUITS AT HOME 

with the New Improved 95 
PROGRESSIVE RADIO "EDU -KIT" $1 9 

only 

A Practical Home Radio Course 
NOW ALSO INCLUDES: 

12 RECEIVERS 
TRANSMITTER 
SIGNAL TRACER 
SIGNAL INJECTOR 
CODE OSCILLATOR 

No Knowledge of Radio Necessary 

No Additional Parts or Tools Needed 

School Inquiries Invited 
Attractively Gift Packed 

Excellent Background for TV 

I 
WHAT THE "EDU -KIT" OFFERS YOU 

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock- 
bottom price. Our Kit is designed to train Radio & Electronics Technicians, making sa 

most the ost modern methods of home training. You will learn radio theory, construction 
practice earn hmg. 

regular schematics; how to wire and solder in You will learn now; build ld radios, using reflu 
a professional mea m ones¡ how 

well as the 
rtes 

development 
You will work with the standard type of 

punched metal chassis as well as tes latest development of Printed Circuit 
and You will learn the and 

oscillators, 
of radio. You will test equip study work with 

RF 
and 

and AF amplifiers and 
the 

sivectord, rectifiers, test 
You will 

You will learn 
tad pr code, using tPr Pensives al Oscillator. Yoe ¡II learn d practice 
trouble-shooting, 

Radio 
using the Progressive Signal Tracer, hying 

instructional 
t Signal Injector. Progres- 

sive Dynamic Ravit Electronics for 
the 

Tester the accompanying g 
Classes 

material. 
You will receive training for lde 6o Rice, Te, Trans and General Classes F.C.C. Radio 

Amateur Licenses. You will build I 
learn 

Receiver, 
operate 

Code Oscillator, Signal ellent 
and rounl Injector circuits, and learn how to operate them. You will receive an excellent 
background for Television. 

Absolutely fem ny previous knowledge 
and 

of radio r science is The. The "Edu will is the 
product of many years of ne Ell tad engineering 

worth many 
The "es c will provide 

you with a baser 
Signal Tracer 

in alone 
worth 

and Radie 
than 

th mric 
of 

the Complete Frète 
of $19.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter 
sated in Radio & Electronics because you 
want an interesting hobby, a well paying 
business job with a future, you will find 
the "Edu -Kit" a worth-while investment. 

Here is excerpt erpt from a letter that we 
received from Loren DePriest, 1496 4th 
St., Mansfield, Ohio: "I have spent many 
pleasant hours in constructing the radios 
from the schematics in your book, and have 
learned a great deal from them. Being as 
I am interested in Radio, I consider the 

investment. 
your 

t. I have learned more from your 
course by actually doing than I did from 
an expensive course." 

Many thousands of individuals of all ages 
and backgrounds have successfully used the 
"Edu-Kit" in more than 79 countries of 
the world. The "EduKit" has been care- 

fully designed. step by step. on that you 
cannot make a mistake. The 'Edu -Kit" 
allows you to teach yourself at your own 
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- 
leges, Colleges, Universities, Industrial 
firms, Rehabilitation Hospitals. Boards of 
Education, U. S. Govt. agencies. United Na- 
tions Educational, Scientific and Cultural 
Organizations (UNESCO), Veterans Admiin- 
istration, and numerous adult, radio and 
young peoples. groups and clubs. The 'Edu - 
Kit" is also popular with servicemen 
throughout this country and abroad. 

Designed for universal use, the "Edu - 
is "cur etes regular 

or DC. 
house elec- 

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

and is n ersallly accepted as the standard in the field of electronics training. The "Edu - 
Kit" uses the modern educational principle of 'Learn by Doing." Therefore rye construct. 
learn schematics, study theory, practice trouble- shooting -all in closely integrated Gro- 
gram designed to provide an easely.l earned thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu- Kit." you then learn the 

function, theory and wiring g of these parts. Then you build a simple radio. With this first 
set you will enjoy listening 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, a progressive anner, and at your n rate, you will find 

yourself constructing more advanced multi -tube radio circuits, and doing work Ilk* a pro. 
ff sional Radio Technician. 

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

tions necessary to, build 16 different radio 

c 
and electronics circuits. each guaranteed 
to operate. Our Kits contain tubes, tube 
sockets, 

v 
iable, electrolytic and paper 

dielectric condensers, resistors, tie strips, 
oils, hardware, tubing, punched metal chas- 

sis, Instruction Manuals, wire, lder, etc. 
In addition, you receive Printed Circuit 

materials, including Printed Circuit chassis. 
special tubesockets, hardware and instruc- 
tions. You also receive a useful set of 

tools; a 
elf- powered I Dynamo c'Ratlio ` iron, 

Elec- 
tronics Tester. The "Edu -Kit" also includes 
Code Instructions and the Progressive Code 
Oscillator, in addition to F.C.C. -type Ques- 
tions and Answers for Radio Amateur Li- 
cense training. You will also receive les- 
sons for servicing with the Progressive 
Signal Tracer and the Progressive Signal 
Injector, a High Fidelity Guide nd a Quia 
B ook, You receive all parts, tools, instruc- tions etc. Everything is yours to keep. 

FREE EXTRAS 
SET OF TOOLS RADIO & ELEC- 

TRONICS TESTER ELECTRIC SOL- 

DERING IRON TESTER INSTRUC- 
TION MANUAL HIGH FIDELITY 

GUIDE QUIZZES TELEVISION 
BOOK RADIO TROUBLE- SHOOT- 
ING BOOK MEMBERSHIP IN 
RADIO -TV CLUB: CONSULTATION 
SERVICE FCC AMATEUR LICENSE 
TRAINING PRINTED CIRCUITRY 
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FREE 
SET OF TOOLS 
SOLDERING IRON 
TESTER 

You will learn trouble- shooting and 
servicing in a progressive manner. You 
will practice repairs Oil the sets that 
you construct. You will learn symptoms 
and hawse. of troubles in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
pique Signal Injector and the dynamic 

Radio & Electronics Tester. While you 
are learning in this practical way. you 
will 

and 
l be able to do many a repair job for 

your friends and neighbors, charge 
fees s which will far exceed the price of 
the "EduKit." Our Consultation Service 
will help you with any technical problems 
you may have. 

J. Stataitis, of 25 Poplar P1.. Water- 
bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The "Edu -Kit" paid for itself. I 
was ready to spend $240 for a Course. 
but I found your ad and sent for your 
Kit." 

FROM OUR MAIL BAG 
Ben Valerie, P. O. sox 21, Magna. 

Utah: "The Edu -Kits are wonderful, Here 
I am sending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en 
joyys 

ent 
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. Shull, 1534 Monroe Ave., 
Huntington W. Va.: "Thought I would dropy you a few lines to say that I re- 
ceived my Edu -Kit, and was really amazed 
that such bargain can be had at such 
a low price. I have already started repair- 
ing radios and phonographs. My friends 
the 

aweal) of itpso q 'uickly, The 
get 

oubl e 
shooting Tester that somes with the Kit 
is really swell, d find the trouble If 
there i any to be found." 

One of th most Important aspects of 
the 'Edu -Kit" i the Free Consultation 
Service which we provide. Our staff of 
experts carries on an extensive corre- 
spondence with tudenta i all parts of 
the world, concerning all 

in 
of ISO - 

Cronics. We welcome and encourage tu- 
dents to send s their problems, whether 
related to y of the material co ered in 
the "Edu -Kit" course. or countered in 
other experiences in the field of le- 
tronie'. 

i ---UNCONDITIONAL MONEY -BACK GUARANTEE - 
ORDER DIRECT FROM AD 

RECEIVE FREE BONUS RESISTOR KIT WORTH $5 

Send "Edu -Kit" Postpaid. 1 enclose full payment of $19.95. 
Send "Edu -1(it" C.O.D. I will pay $19.95 plus postage. 
Send me FREE additional information describing "Edu- Kit." Include FREE 
valuable Hi -Fi, Radio and TV Servicing Literature; worth $1.50. 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
497 Union Ave.. Room 536D, Brooklyn 11. N. Y. 
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FREE CATALOG 
SAVES YOU 50% on your 

TEST INSTRUMENT & HI -FI COSTS 

50 KITS & WIRED MODELS to choose from! 

E/CO 

Home, car, TV, 
appliance repairs: 

#540 NEWT 

ó il REDI.TESTER 

KIT $12.95 

WIRED $15.95 

VACUUM TUIE 

VOLTMETER 

#221 

KIT $25.95 

WIRED $39.95 

C /iGV 33-00 Northern Blvd., L.I.C. 1, N.Y. 

Show me HOW TO SAVE 50% on Laboratory Preci- 
sion test instruments & Hi -Fi. Send FREE catalog & 
name of neighborhood EICO Distributor. PE -9 
Name 

Address 

City Zon.... State 

Occupation 
Prices 5% higher on West Coast 

NEWT PEAK -ta -PEAK 

YTVM 

#232 & UNI -PROBE 

(pot. pend.) 

KIT $29.95 

WIRED $49.95 

1000 Ohms /Volt 

MULTIMETER 

#536 

KIT $12.90 

WIRED $14.90 

You build EICO KITS in one evening - but they last 
a LIFETIME! OVER 1 MILLION in use today! 

S" PUSH -PULL 

SCOPE #425 

KIT S44.95 

WIRED $79.95 

o tit_ Lowest- priced 
e tr= professional Scope 

NEWI COLOR & 

SLACK.&.WHITE 

5 -MC TV 

SCOPE #460 

KIT $79.95 

WIRED $129.50 

NEW! LlirA i 
RF -AF SIGNAL An 40 

GENERATOR #324 f 

(150 Lt to 435 mcl) 

KIT 526.95 WIRED $39.95 KIT S34.95 

TV -FM SWEEP 

GENERATOR 

#360 

WIRED 549.95 

TUIE TESTER #625 

KIT $34.95 WIRED $49.95 

MULTI -SIGNAL TRACER #145 

KIT $19.95 WIRED $28.95 

#666 

NEWT DYNAMIC 

CONDUCTANCE 

TUBE 8 

TRANSISTOR TESTER 

KIT 569.95 WIRED 5109.95 

1000 Ohms /Volt 

MULTIMETER 

#556 

01/2" METER) 

KIT $16.90 

WIRED $23.50 

KIT $29.95 

6V 8 12V 

BATTERY 

ELIMINATOR 

CHARGER 8 

WIRED $38.95 

R.0 BRIDGE & R-C-L 

COMPARATOR #9501 

KIT 519.95 WIRED $29.95 KIT $9.95 

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

batteries: 

BATTERY TESTER 

#584 

WIRED S12.95 

RETMA Res. Sub. 

Box #1100 

KIT $5.95 WIRED $9.95 

RETMA (ap.Sub. 

Ica #1120 

KIT 55.95 

only from 

HIGHEST QUALITY HI -FI at the lowest prices... 

NEW 
MASTER 

CONTROL 
PREAMPLIFIER zsHF61 

KIT $24.95 WIRED $37.95 
with Power Supply: 

KIT 529.95 WIRED S44.95 

NEW 

4o-watt 
Uhl tint& 

RION 

FIDELITY 

POWER AMPLIFIER 

#KFW ilh ACRO 10 -330 OUTPUT XFMR 
KIT $72.90 WIRED MIS 

WIRED $9.95 

NEW! 
50 -WATT 

Ultra- Linear 
POWER 

AMPLIFIER 
>: HF50 

with 
CHICAGO OUTPUT XFMR 
KIT $57.95 WIRED $87.95 

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

NEW! 
20 -WATT 

Ultra - 
Linear 

Williamson- type 
INTEGRATED AMPLIFIER 

t HF20 
&KIT $49.95 WIRED $79.95 
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NEW! 
50 -WATT 

4.4 Qq. QJ Ultra - 
Linear 

INTEGRATED AMPLIFIER 
a HF52 

KIT $69.95 WIRED $109.95 

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

NEWT 

COMPLETE with 
FACTORY -1UILT 

CASINET -2 -WAY 

HI-FI SPEAKER 

SYSTEM 0HFSI 
S3t.HS 

Always say you saw it in- POPULAR ELECTRONICS 



RADIO 
Keeps You in Touch 

Mont Lats.. Inc. 

3'-=.i.dl' 4 12 

By LEO G. SANDS 
and 

MIKE BIENSTOCK 

Paging and telephone systems 

use radio waves to keep pace 

with today's business world 

CONTROL TERMINAL 

You're a doctor. You're out on a call this eve- 
ning, and it's a half -hour drive to your patient. 
When you get there and call in, your nurse tells 
you one of your patients has had a serious acci- 
dent. He's in the hospital now, and they're oper- 
ating. 

* 

You're a doctor. You're out on a call this eve- 
ning, and it's a half -hour drive to your patient. 
Suddenly the phone under the dash rings once. 
You pull over, pick up the handset, press the but- 
ton, and you are in instant contact with your office. 
Your nurse tells you one of your patients has had 
a serious accident. You speed to the hospital where 
you are in time to supervise the operation.. . 
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these receivers are pocket -size jobs which 
weigh a few ounces. They can be rented 
or bought at a cost of about $50. The 
subscriber to this private service takes the 
tiny radio out of his pocket, holds it to his 
ear, presses a button and listens. The 
names or call numbers for those with mes- 
sages waiting are transmitted from a base 
station. Generally the information is taped 
and rebroadcast until the subscriber calls 
in, then the signal is erased. 

To extend this service over a greater 
range, a mobile receiyer with a built -in 
speaker can be mounted under the dash. 
Since a superheterodyne circuit is used, 
the range is stepped up. The car battery 

The little lady above is shown 
demonstrating one -way radio pag- 
ing. Subscriber presses button 
and hears the taped message. 

Mobile telephone transmitter and 
receiver control panels (right) at 
Pacific Telephone & Telegraph Co. 

DID THAT sound nice, but a bit fu- 
turistic? You're partly right. It is 

nice, but communication with a moving 
car is here today, a bustling youngster 
growing lustily and with practically an un- 
limited future. The prospects are tre- 
mendous, not only for the doctor who 
receives emergency calls, but for anyone 
whose business requires him to keep in 
constant touch with home base ... sales- 
men, who may get tips on customers .. . 

executives whose advice may be needed to 
make a critical decision ... newspaper- 
men, who may be routed to cover a top 
story while it's happening . . . radio and 
television servicemen who may be sent on 
an emergency. The list is nearly endless. 

There are a wide variety of services 
available. Let's examine them in order of 
cost and complexity. 

One -Way Radio Paging. Not quite the 
same as the Dick Tracy wrist radios, 
42 

furnishes the power to operate the set. 
Telephone companies provide a similar 

auto signaling service. The signal is a 
buzzer and light. Installation for such 
service is half of the regular auto radio - 
to- telephone service -$25 for most areas, 
plus $12.50 for rental and maintenance, 
plus a minimum calling charge of $5 which 
would pay for 30 to 40 calls. 

Message Service. This is handled by 
private communications firms. The instal- 
lation includes equipment similar to that 
used in regular mobile radiotelephone, 
which will be described under that cate- 
gory. The service differs in this way: in- 
stead of direct voice contact between both 
parties, the message is shortstopped by a 
third person, the company operator. 

Suppose the doctor's nurse wants to call 
him. She rings up the private operator 
and gives her the message she wants de- 
livered. Then the operator calls the doctor 

POPULAR ELECTRONICS 



Mobile telephone equipment installed in 
the trunk of the car (left) takes up rela- 
tively little space, is out of the way. 

Message service control center (below) 
is operated by two persons, one taking tele- 
phone messages, the other on radio. 

on the _road. He gets the signal, picks 
up his mike or handset, and answers her. 
She gives him the nurse's message. Direct 
communication, of course, would be in 
violation of the common carrier tariff filed 
by the telephone company. 

Typical charges in the New York area 
are as follows: a monthly fee of $36.30 
allows 100 air -minute messages, after 
which ycu are charged 10 cents per call. 
Incoming messages are billed at a straight 

KIND OF 
SERVICE 

SERVICE 
CATEGORY 

APPROX.I 
RANGE 
(miles 

FRE- 
QUENCY 

BAND 
(mc.) 

TYPE OF 
MODO- 
CATION 

OPERA- 
TOR'S LI- 

CENSE 

APPROXIMATE COST 

Mobile 
Unit 

Base 
Station 

Monthly 
Service 

Radio 
Paging 

Misc. one -way 
signaling 

5 to 25 38.58 and 
43.58 v.h.f. 

AM No $50 * $ 12.50 

$36 ** 

None 

Radio 
Message 

Misc. common 
carrier 

5 to 25 152 to 162 
v.h.f. 

FM No $475 up * 

Private 
Walkie- 
Talkie 

Citizens Radio 
Class B 

I1/2 to 6 465 (only) 
u.h.f. 

AM 

FM 

No SI 39.50 and up 

Private 
Mobile 

Citizens Radio 
Class A 

5 to 25 460 to 470 
u.h.f. 

No $600 up $1000 up None 

5' 2 Extended 
Telephone 

Urban Mobile 
Radiotelephone 

5 to 25 35 to 44 
152 to 162 

v.h.f. 

FM 

FM, AM, 
on SSB 

No - * 

Private 
Mobile 

Amateur Unlimited All licensed 
radio ham 

bands 

Yes Depends on installa- 
fion 

None 

* Operated by common carrier - Furnished by phone company (some permit subscriber fo furnish own equipment) 

** Includes equipment, maintenance, limited number of calls or messages 
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The car at right is equipped with a two -way Bendix mo- 
bile unit provided by message service common carrier. 

A typical mobile telephone is installed in the car be- 
low. Note handset holder and control unit under dash. 

10 cents each. The fee is broken down to 
$17.50 monthly for service, $10.50 for 
rental and $5 for maintenance. There is a 
10% Federal tax. Installation charge is 
$25 per unit, and removal charge is $10 
payable in advance. 

Citizens Radio Service. There are 
three types in this category: Class A, B 
and C stations. We are concerned with 
only the first two, since Class C is strictly 
for remote control transmission. 

Class B stations may only be operated 
on 465 mc., with a maximum input power 
of 10 watts. Class A may be operated on 
any frequency in the 460 to 470 mc. band, 
with power limited to 10 watts between 
462 and 468 mc. and 50 watts on the other 
frequencies. 

The further distinction between the two 
is that equipment cost for Class A trans- 
mission pretty well limits its use to com- 
mercial firms interested in getting distance, 
44 

RCA installation of a two - 
way mobile radio system at a 

large trucking firm. Dispatcher 
is shown at far left in commu- 
nication with one of the local 
pickup and delivery trucks. 

which is usually eight to ten miles, de- 
pending on terrain and conditions. Class 
B, therefore, is generally used by private 
citizens who get a range of one -and -a -half 
to six miles, depending on conditions. Voc- 
aline makes transceivers for this band 
which sell for $139.50 a pair. They require 
no installation. 

For a Class A installation, initial cost 
may run to about $700 for the car equip- 
ment and $1200 for the base station, 
which can be at home or in the office. It 
may cost more if a tall antenna support 
is needed at the base and if a heavy -duty 
generator is necessary in the car. The 
equipment will give a range of eight to ten 
miles in most areas even without elaborate 
antenna systems at the base. The higher 
the base antenna, of course, the greater 
the range. Reflection characteristics of 
u.h.f. make it possible to enjoy good com- 

(Continued on page 118) 
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NBS Sets Up Radio Warning Network 
From the control room above, teletype messages come and go to and from all 

corners of the world. Phrased in an unusual cod5ng system, the messages deal 
with radio receiving and transmitting conditions between IGY observatories. 
Operators of the equipment installed at Ft. Belvoir, Va., by the National Bureau 
of Standards predict radio conditions so that communcations during this vital 
period will not be interrupted. 

Teletype Takes to the Air 
Bulk and weight of ordinary teletype- 

writers used to present a problem in send- 
ing and receiving printed messages in 
flight. Wright Air Development Command, 
at Dayton, Ohio, has now licked this prob- 
lem with a small, lightweight model. The 
photo above shows the separate keyboard 
and printing unit of the new design in 
front, contrasted against the bulk of the 
older equipment. The new machine is also 
capable of transmitting messages from a 
memory storage and will work regardless 
of the aircraft's heaving and yawing while 
in flight in any type of weather. 
September, 1957 

The Loudest Yell 
The frightening "bomb" 

pictured here won't tear 
anyone to bits. Actually, it 
isn't a bomb at all, but an 
instrument of peace. It 
tries to talk the enemy out 
of shooting. This "bomb" 
houses a 500 -watt battery - 
powered amplifier and a 
horn -type loudspeaker 
which delivers tape -re- 
corded messages to the en- 
emy as it drifts down under 
a parachute. Its tremen- 
dous sound output is in- 
telligible from as high as 
4000 feet and will cover a 
wide area on the ground. 
The "talking bomb" was 
developed for the U. S. Air 
Force by Cook Research 
Laboratories of Skokie, Ill. 
It if does its job, the 
"bomb" can save more lives 
than real bombs of the 
same size could destroy. 
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By H. H. FANTEL 
Associate Editor 

MARK TWAIN, who com- 
plained that "everybody's 

talking about the weather but 
nobody is doing anything about 
it," evidently reckoned without 
Dr. Irving P. Krick, who uses 
electronic trickery to outsmart 
the weather. When his methods 
are perfected, weather can no longer 
unexpected. "Soon we'll be able to tell 
you," promises Dr. Krick, "when and 
where it will rain next year, and about 
how much." 

Charting the Air Ocean. The trick con- 
sists in charting all the churnings of the 
vast air ocean which makes our weather. 
If you know the pressure fronts, and wind 
patterns at various altitudes, it is possible 
to predict just how the weather -bearing air 
masses will push themselves around. But 
since so many factors are involved in the 
formation of weather, and every factor in- 
fluences every other factor, the weather- 
man needs complex mathematics to take 
all that into account. 

That's where electronics comes in. Dr. 
Krick employs a UNIVAC computer to do 
his figuring. More important, he relies on 
the UNIVAC's electronic memory to "keep 
in mind" a vast background of past weath- 
er history. The current weather situation 
is interpreted against this background to 
arrive at the future prediction. 

Long Memories. The accuracy of the 
prediction naturally depends on the 

come 
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amount of such previous data available. 
This is inherent in the logic of the method. 
For this reason, Dr. Krick and other me- 
teorologists spent over two million dollars 
to compile 15,000 maps, showing the 
weather in the northern half of the world 
for every day back to 1899. Since there 
was no official weather reporting in many 
places until recently, much of this infor- 
mation had to be dug out of the logs of 
old ships, from town journals, and other 
rare sources. 

To riffle through this mass of data and 
pick out what is pertinent would ordinarily 
take so long that the weather would have 
passed by the time the forecast was ready. 
To speed it up, about 100,000 men would be 
needed to complete the figuring before the 
forecast turned to history -and they all 
would have to look over each other's shoul- 
ders to copy their partial results. 

Fast Figuring. But now UNIVAC 
comes to the rescue of the weatherman 
who missed the climatic bus. Doing the 
work of 1000 man -hours in 38 seconds, it 
sifts the mountains of information and re- 
lates them in a jiffy to the present weather 
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Dr. Krick, on facing page, scans weather data teletyped to his laboratory. Above left, UNI- 

VAC is programed to interpret these data. At right, staff members consult barographic maps. 

report. Then -by working out the equa- 
tions that describe the happenings in the 
atmosphere -it pops out its prediction. 

Dr. Krick gives all due credit to his elec- 
tronic helper: "With this remarkable ma- 
chine, we've closed a big gap in our fore- 
casting. UNIVAC can now calculate the 
position, shape, size and pressure of key 
weather features at the earth's surface for 
any time in the future. Thus, we can give 
you the weather with high confidence for 
years to come!" 

Custom Forecasts. Having taught me- 
teorology at such famed institutions as 
the Massachusetts Institute of Technology 
and California Tech., Dr. Krick now runs 
a private weather consulting service with 
headquarters in Denver, Colo. Baseball 
clubs, farmers' organizations, radio sta- 
tions, and insurance companies (who in- 
sure against bad weather) are among his 
subscribers. But his most famous client 
was Dwight D. Eisenhower, who wanted 
to know what the weather would be in 
Washington on his inauguration day. 

The computer was fed data consisting of 
pertinent pressure patterns for the east 
coast ranging over the years 1935 through 
July, 1955. UNIVAC did the mathematical 
calculations necessary to determine wheth- 
er an equation from this bloc of material 
could be projected to January 21, 1957. It 
came up with three suitable equations. 
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Dr. Krick predicted that "January 21 
will mark a one -day break in the storm 
which will hit the city over the weekend. 
Cold, brisk, reasonably clear weather will 
prevail from the time of the inauguration 
ceremony throughout the rest of the day." 
The weather behaved on schedule -even 
to the extent that, as the President 
stepped upon the reviewing dais, the sun 
broke through for the first time that day. 

Counting Sky Tides. The theory that 
yields such amazing results is based on the 
discovery that the weather moves in reg- 
ular cyclic patterns, which repeat them- 
selves like the tides of the ocean. Dr. Krick 
explains : "We further confirmed that the 
atmosphere is an orderly thing, that it has 
stability, and pressure sequences repeat 
themselves with minor variations." In 
other words: given enough data and mod- 
ern methods for interpreting them, we can 
tell the weather months and even years 
ahead. 

For specific forecasts for certain days, 
the main trick lies in evaluating the minor 
variations against the over -all picture of 
the weather tides. Dr. Krick is quite con- 
fident that his electronic partner can help 
him pinpoint these quirks. A reporter re- 
cently asked him : "What kind of weather 
can I expect for Christmas next year ?" 
With a grin, Dr. Krick shot back: "Morn- 
ing or afternoon ?" -- 
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Matchless FOSDIC 
The Bureau of Standards' new FOSDIC 

II (Film Optical Scanning Device for In- 
put to Computers) is a great movie -goer. 
It reads microfilmed copies of punched 
cards. Since there are 300 million of these 
cards at the Weather Records Center in 
Asheville, N. C., the electronic scanner 
(below) was designed to cut down the 
labor of search by reading as many as 
4000 cards a minute. In addition, the film 
gives the operator a chance to study any card 
visually, cuts down on storage space and 
allows easy duplication of cards. Also, re- 
cords can be kept indefinitely. The film is 
read while in motion. As it passes the 
scanning head, the columns are read and 

Air Traffic Aid 
This new cathode -ray tube (above) was 

designed by Stromberg- Carlson to meet 
some of the complex problems of airport 
traffic control. The "Indicoder," with a 11 /2" 
square screen, will have a 1" number 
projected on it. A group of the tubes in 
combination will form an electronic dis- 
play board which can keep current, detailed 
information on scores of aircraft near the 
field. This job is getting more and more 
difficult to do by hand. The Indicoder will 
be plugged directly into the computer. 
Electrons deflected through a stencil inside 
form the numbers. 

Free Courses 
Queens Evening Trade School, 37 -02 

47th Ave., Long Island City, N. Y., is offer- 
ing free radio and television service 
courses. Registration for all classes will 
take place at the school from 7 to 9 p.m. 
on September 9 and 10. 

results stored. At the end of the scan, the 
memory contents are compared to the pat- 
tern. When agreement is found, the film 
stops, leaving the image in the field of 
view to be examined. 

Hopping Up Telescopes Electronically 
Astronomers expect 

to hop up the power of 
telescopes tenfold by 
using the "image mul- 
tiplier" tube (left) 
which multiplies photo- 
electrons released when 
photons of light strike. 
As electrons hit suc- 
cessive foil "screens," 
they release corres- 
pondingly larger num- 
bers, aided by the mag- 
netic field. 

MAGNETIC FIELD 

DIM IMAGE IN 

MUM 
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By LEONARD FELDMAN 

Flat frequency response from 

old recording curves 

Building 
Hi -Fi Equalizer 

FOR THE PAST several years all re- 
cordings have been standardized so that 

you need no longer vary equalization set- 
tings. Any good preamplifier with accurate 
RIAA (Record Industry Association of 
America) playback characteristics will re- 
produce records correctly -provided that 
they don't happen to be made before 1953, 

the year the record manufacturers got to- 
gether and agreed on a standard equaliza- 
tion curve. 

Before that time, virtually every im- 
portant disc maker had his own way of 
"gimmicking up" his recording equipment 
during a session, so that your hi -fi equip- 
ment had to provide different record 
equalization settings. Since the end of 
1953, however, life has become much 
simpler. Purchasers of new recordings 
merely set their equalization switches to 
RIAA (sometimes called Orthophonic, by 
RCA) and leave them there. 

Some equipment manufacturers, taking 
their cue from this simplification, aban- 
doned the extra levers, knobs and switches 
in favor of this single standard setting. 
The small "outboard" preamplifiers for 
magnetic cartridges (such as the single - 
tube jobs made by G.E. and Fisher) settled 
comfortably into RIAA equalization, after 
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abandoning all the others. Thousands of 

these small, "fixed equalization" preamps 
are successfully in use today and do a 
splendid job for people who improved their 
older phonographs by adding a magnetic 
pickup. 

What About Older Records? With so 

many "fixed equalization" preamplifiers in 
use, both old and new, what does the 
penurious hi -fi fan do about reproducing 
records made before RIAA? 

The equalizer shown here has two very 
important aspects. First, the parts re- 
quired to build it cost less than $4.25 and 
are all available from standard jobbers. 
Second, the unit is an outboard affair 
which is plugged in between your preamp 
-any preamp -and your amplifier. 

The latter feature makes this equalizer 
compatible with almost any setup for 
which it provides a choice of equalization 
settings. What's more, because it is 
"patched into the circuit" after preampli- 
fication, there's no danger of hum and 
noise because the signal has already been 
amplified at the point of insertion to a 
level where these problems no longer exist. 

What the Equalizer Does. There are 
four selectable positions of low- frequency 
equalization (sometimes called "turn- 
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PARTS LIST 
Cl, C2 -1500 -µµfd. disc capacitor C3- 820 -µµfd. disc capacitor 
C4- 0.02 -0d. disc capacitor 
C5 -0.04 -µfd., 200 -volt paper tubular 

capacitor 
C6 -0.015 -µfd. disc or tubular ca- 

pacitor 
11- Standard phono -tip jack 
PI-Standard phono -tip plug 
Rl, R2- 10,000 -ohm, 1/2-watt carbon 

resistor 
R3, R4- 47,000 -ohm, 1/2 -watt carbon 

resistor 
RS- 22,000 -ohm, 1/2-watt carbon re- 

sistor 
Sl, 52 -3 -pole, 4- position rotary 

switch (Mallory 31341) 1- Cabinet (ICA No. 29440) 
Misc. shielded cable, hookup wire, 

etc. 

Wiring layout for the 
equalizer should closely 
follow the pictorial dia- 
gram at left. Switches 
SI and S2 are viewed 
from rear. The sche- 
matic diagram below 
shows how S I controls 
the bass turnover fre- 
quency while 52 regu- 
lates treble roll -off. 

PI 

Si 

S2 

SWITCH POSTIONS 

RIAAAES LP 
RIAA AES RCA 

2 3 4 

NAB 

LP 

over ") and four positions of high- frequency 
equalization (sometimes called de- emphasis 
or roll -off). Since the two selector switches 
operate independently, the unit can ac- 
tually produce sixteen distinct equalization 
settings to accommodate virtually any rec- 
ord ever made. 

Suppose an RIAA type of record were to 
be played through a preamp having only 
RIAA equalization. No additional equali- 
zation would be needed to get a response 
as flat as it should be. Since the bass on 
the record is attenuated and the treble is 
peaked, the action of the preamp is just 
the reverse, resulting in perfectly flat re- 
sponse. 

But if, for instance, an old LP record- 
ing made in 1950 is played through the 
same preamp, the record's frequency re- 
sponse is not the reverse of the preamp's 
playback response. Consequently, the net 
50 

result is not flat frequency response, but rather a departure from flat by as much 
as 4 db at 50 cycles and nearly 2 db at 
10,000 cycles. To a discerning listener, and 
through a first -rate loudspeaker, these dif- 
ferences are quite apparent. 

Since your preamp already has RIAA 
equalization built in, the equalizer discussed 
here merely adds or subtracts the diff er- 
ence between RIAA and the old playback 
curve to restore flat response. As the maximum deviation of any of the curves 
compared to RIAA is only about 5 db, it was possible to construct this unit without 
any tubes. The total volume loss intro- 
duced by the equalizer is just slightly less 
than 6 db, which simply means that your 
volume control on the amplifier will have 
to be set slightly higher. 

Building the Unit. Wiring should follow 
exactly the layout shown in the schematic 
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switches to the chassis. It is not necessary 
to use shielded wire, except where indi- 
cated in the diagram. The only physical 
return to chassis ground is made at the 
input jack, a practice highly recommended. 

Connect the shielded cable now going 
from your preamplifier to your main am- 
plifier to the input of the equalizer instead. 
The output cable from the equalizer 
(which should not be longer than 8 feet) is 
then connected to the input jack of your 
main amplifier. With the two equalizer 
switches set in the flat position, you will 
get RIAA equalization just as before and 
this setting is correct for all of the newer 
recordings. 

If your preamp also has provisions for 

Finished equalizer ap- 
pears above with its two 
rotary switches, one for 
adjusting the bass turnover 
and the other for adjusting 
the treble roll -off of vari- 
ous recording curves to the 
RIAA standard. 

You can see the basically 
simple wiring of this instru- 
ment at the right, where 
the unit is pictured with its 
cover removed. 

and pictorial diagrams. The two switches, 
S1 and S2, form the heart of the system. 
For standardization, two 3 -pole, 4- position 
switches were chosen even though not all 
the lugs of both switches are actually 
utilized. Some of the extra lugs are used 
as tie points. 

The front of the chassis requires two 
symmetrically spaced %" holes for mount- 
ing the switches. At the rear of the chas- 
sis, there should be a 1/4" hole for the output 
cable and a 11/x" hole centered between two 
clearance holes for #6 machine screws, 
11/16" apart, in which the input phono jack J1 
is mounted. The poihter knobs are supplied 
with the switches. 

In finishing our unit, we used decals, 
which provide an assortment of words and 
phrases commonly used in electronics. 

Wiring Hints. Most of the switch wir- 
ing can be done before mounting the 
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microphone or tuner inputs, set the equal- 
izer for "flat" when using these signal 
sources. It is not necessary to disconnect 
the equalizer even when listening to high 
level signals such as tape or tuner. How- 
ever, if in doubt, what better advice can 
we offer than to set the switch positions 
to yield sound most closely resembling live 
music as you know it. An ear accustomed 
to hearing live music is still the ultimate 
test of "fidelity." 

Remember, this equalizer does not take 
the place of regular tone controls. These 
should still be used -with discretion, how - 
ever-as you find them necessary to com- 
pensate for acoustic conditions in your 
listening room, speaker deficiencies, and - 
most important of all -your own personal 
taste and tonal preference. After all, your 
listening pleasure is the real purpose of any 
high -fidelity installation. 

51 



Mayflower II sails gallantly 
across the Atlantic, her only 
link with civilization a compact 
transmitter /receiver (below, 
left) operated by Jim Hor- 
rocks, marine radio operator. 
In order to keep the barque as 
authentic as possible, the an- 
tenna (see arrow in photo be- 
low, right) was designed to 
blend in with the rigging. Even 
the insulators were shaped 
to look like pulley blocks, to 
add to the realism. The ves- 
sel is on display in New York 
until Nov. 15, at which time 
it will be moved to Plymouth. 

A "Voice" for Mayflower 11 
HEN the Mayflower put to sea in 
1620, the gallant little barque disap- 

peared from the face of the earth, as far 
as England was concerned. When her 
descendant, the Mayflower II, made the 
53 -day voyage in 1957, maritime rules 
forced on her one of the few concessions 
to modernity -a Marconi Transarctic II 
transmitter /receiver, manned by Jim Hor- 
rocks, a Lancashire marine operator. 
Through POPULAR ELECTRONICS, Jim sends 
his apologies to all hams who tried 
to work the Mayflower. He didn't have 
the fuel capacity to run his rig more than 
4 hours a day, during which time he was 

kept busy with position reports, weather 
messages and official contacts. He worked 
the 6 -mc. band, speaking to Portishead 
Radio in England and then switching to 
South Chatham Radio on Cape Cod. The 
rig, which was donated for the history - 
making voyage, has a 70 -watt output and 
is standard equipment on deep sea trawlers 
operating in the Arctic, considered the 
toughest assignment afloat. The top prob- 
lem was the antenna. It was run from 
foremast to mainmast, with insulators de- 
signed to blend with the antique rigging. 
"Ground" was a copper plate attached to 
the hull. 30 
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