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YOURS FOR ONLY $12.95 DOWN 

Most versatile all -wave receiver! Portable; AC/DC/Battery operation. Thrill to radio 
shows from world wide points. Hear messages from ships at sea, planes in flight! Excel- 
lent for boatsmen, businessmen, travelers, armed forces personnel, outdoorsmen, hob- 
byists, and for foreign language broadcasts. Use it at home or away ... indoors or out. 
Five band coverage: Enjoy hours of fun listening to standard broadcasts, shortwave 
programs, amateur (ham) conversations. Also DF beacon service for marine use. 

Receives voice or code, salt spray tested, two antennas, provisions for National's 
RDF-66 direction finder accessory for marine use. Two-tone gray finish, chrome trim. 
Weighs only 16 lbs. (less batteries), 
Only $12.95 down 
Up to 20 months to pay at most receiver 
distributors. 
Suggested price: $129.95" 

" Prices slightly higher west of Rockies and 
outside U. S. A. 

12-5/16" x 9-11/16" x 10". 

Nation 
Since 1914 

Malden 48, Mass. 
NC188: National's new budgetpriced general to pay at most receiver distributors. Suggested 
coverage receiver ... ideal for short wave and price: $159.95, prices slightly higher west of 
amateur listening. $15.95 down, up to 20 months Rockies and outside U. S. A. 



NOW A Faster Way to Reach 

the Top in TV SERVICING 

N.R.I. SENDS YOU 17" Picture rube, 
Components for a TV Receiver, 5" Oscillosco o and 
Signal Gepera.o: . . all parts for these 4 cmplete 6" 

units. 

N.R.I. All -Practice Method Trains You at Home in 
Spare Time to Fix TV Sets Quickly, with Confidence 
The man who knows the answers-the 
Professional TV Technician enjoys the 
prestige, gets the better jobs, the 
higher pay. Here is the learn -by - 
practice training to be a Professional 
TV Techn clan. It shows you the way 
to be the boss, to earn top pay. Tele- 
vision Servicing needs more well 
trained sien. If you hare a basic 
knowledge of radio and electronics 
you can make some Television repairs 
simply by trial and error. But sooner 
or later you will face TV Service 
problems you can not solve. And you 
can't get the training you need while 
customers wait. 

N,R.I. Is Oldest and Largest 
Home Study RadioTV School 

Over forty years experience and the 
record and reputation of N.R.I. back 
up this learn -1 y doing Professional 
TV Servicing Ccurse. Instead of just 
reading about TV problems, you build 
and conduct experiments on circuits 
in a TV receiver. You learn methods, 
"Tricks of the trade" proved by top 
TV Servicemen. You learn to fix any 
set, any model with confidence. 

You Get COLOR TV Textbooks 
Early 

The day you enroll, N.R.I. sends you 
special Co;or-TV books to speed your 

knowledge and understanding of this 
vast, growing phase of Television. 
Many full color pictures and diagrams 
help you recognize defects and help 
you learn how to correct then[ quickly 
and properly. To cash in on the coal- 
ing Color TV boom, you'll need the 
kind of knowledge and experience this 
N.R.I. training gives. 
This is 100% learn -by -doing, practical 
training. Here is a course for men 
who know basic theory, either from 
Radio or TV Servicing experience or 
planned training but realize the need 
for more knowledge to forge ahead. 
Itere is what one graduate, G. G. 
Stethem of Belpre, Ohio, says, "I can 
not praise N.II.I,'s Irofessional TV 

Course highly enough. I have my own 
spare time shop and all the Radio -TV 
work I can handle." 
Another graduate, Edward Ravitsky 
of Northumberland, Pa., says, "I have 
taken your course In Professional TV 
Servicing. It takes the kind of ex- 
perience you offer to really learn." If 
you want to go places faster in TV 
Servicing, make your future more se- 
cure as the industry developa, we 
invite you to find out what you get, 
what you practice, what you learn 
from N R.I.'s Course in Professional 
TV Servicing. Mail the coupon now. 
There is no obligation. NATIONAL 
RADIO INSTITUTE, Dept. 8BD4T, 
Washington 16, D. C. 

TI TNATIONAL RADIO INSTITUTE 
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FREE 
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IN Tv* * 

SERVICING 

Dept. 8BD4T, Washington 16, D. C. 
Please send FREE copy of "How to Reach the Top in TV 
Servicing," I understand no salesman will call. 

Name Age 

Address 
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POPULAR ELECTRONICS is published monthly by Ziff -Darla Publishing Company, William B. Ziff. Chairman of Lhe Board (1046- 1055. :I G4 E. Lake St., Chicago 1. III. Entered as a and lass stutter August 27. 1954 at the past Office. Chiºago, Iliinoia. Authvlzed by Post Office Department, Ottawa, Canada, as second class matter, SUBSCRIPTION RATES- One year U.J. and posses- sions, and Canada $4.00; Pan-American Union countries S4 50, all other foreign countries $5.00. 3 



VOLUME 8 

CONTENTS 

FEATURE Articles and Electronic Developments 

NUMBER 2 

How We Listen to Stars and Satellites Mike Biensfock 41 

Can You Spare the Time'' Myron Joseph 49 

Oscilloscope Traces-The Z Axis Howard Burgess 59 

Electronics Tells True Fish Tales Rafe Gibbs 72 

Computers Get Jobs in Hotels, Banks and Stores 85 

ELECTRONIC Build -It -Yourself Projects 

Pocket Size Test Instruments-Part 2 E. G. Louis 45 

Trap Those Unwanted Stations Louis E. Garner, Jr. 51 

Conelred Your Home 1. C. Chapel 58 

Wireless Mike for Short Distances John Herrington 63 

Battery -Operated Proximity Relay. Rufus P. Turner 65 

Got the Shakes° Harvey Pollock 69 

Build the Commuter's Private Ear Joseph W. Doherty 79 

AUDIO and Hi -Fi Features 

German Radios-How Good Are They') H H Fantel 55 

This Speaker "Grows Up" 71 

I Should Have Known! Robin S. Lanier 76 

Get the Best from Your FM Tuner Robert Sampson 86 

Experimenter's Workshop 

Make Close -Range Light in Two Minutes.....George P. Pearce 48 

Modification of the Heathkit AM Tuner Wm. B. Rasmussen 78 

TV Interference-Its Cause and Cure 78 

Miscellaneous Electronic News 

Bend a "Light Bulb" 62 

The Army's Electronic Weatherman 62 

Truck Weigher 62 

Ballpark Service Uses Sound Efficiently 68 

Hi -Fi "Do -It -Yourself" Recordings 68 

Sputnik's a Recording Star in Midwest 68 

(Also see page 6 for DEPARTMENTS) 

Cover photo by Dan Rubin 

Copyright © 1958 by Ziff -Davis Publishing Company. 
All rights reserved. 

Average Net Paid Circulation 261,625 

FEBRUARY 

Publisher 
OLIVER READ, W1ETI 

Executive Editor 

OLIVER P. FERRELL 

Managing Editor 

VIN ZELUFF, W2HSU 

Technical Editor 

LARRY KLEIN 

Associate Editors' 
MIKE BIENSTOCK 
HANS H. FANTEL 
MARGARET MAGNA 

Contributing Editors 

H. BENNETT L. E. GARNER, JR. 
H. S. BRIER H. POLLACK 
J. T. FRYE R. P. TURNER 

West Coast Editor . 

EDWARD A. ALTSHULER 

Art Editor 
ALFONS J. REICH 

Art and Drafting Dept. 
J. A. ROTH 
W. K. VAHLSING 
M. WHELPLEY 

Advertising Director 
JOHN A. RONAN, JR. 

Advertising Manager 
WILLIAM G. McROT 

Ff DAyr,r 
é > 
r'JF 

yNG GO 

ZIFF-DAVIS PUBLISHING CO., 1 

Park Ave., New York 16, N. Y. 
William Ziff, President; H. J. Morganroth, 
Vice President; Michael H. Froelich, Vice 
President; Michael Michaelsen, Vice 
President and Circulation Director; 
Albert Gruen, Art Director. 

KZ) 
Member 

Audit Bureau 
of Circulations 

BRANCH OFFICES: Midwestern Office, 
64 E. Lake St., Chicago, Ill., Jim W eakley, 
advertising manager; Western Office, 
Room 412, 215 W. 7th St., Los Angeles 
17, Calif., John E. Payne, manager. 

SUBSCRIPTION SERVICE 
All communications concerning sub- 
scriptions should be addressed to Cir- 
culation Dept., 64 E. Lake St., Chicano 
1. III. Include your old address 
well as n eclosing if possible 

asan 

address label from a recent issue of 
this magazine. Allow at least 4 weeks 
for change of address. 

CONTRIBUTORS: 
Contributors are advised to retain a 
copy of their manuscripts and illustra- 
tions. Contributions should be mailed 
to the New York Editorial Office and 
must be accompanied by return post- 
age. Contributions will be handled with 
reasonable care, but this magazine as- 
sumes no responsibility for their safety. 
Any copy accepted issubject to what- 
everadaptations and revisions a nec- 
essary to meet the requirements r f this 
publication. au- 
thor's.contributor'se 

Payment 
andVe contestant's 

rights, titles, and interest in and to 
the material accepted and will be made 
at our current rates upon acceptance. 
All photos and drawings LII be eon- 
sidered as part of material purchased. 

4 POPULAR ELECTRONICS 



 

THESE MEN ARE GETTING PRACTICAL TRAINING 
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E LECTR iCIT' 

TELEVISION 
RECEIVING SETS 
Including Color TV 
AM and FM RADIO 

RECEIVERS including 
AUTO RADIOS 

TELEVISION TEST 
EQUIPMENT 

(Right - Instructor helping students 
check the ur'ring and trace circuits of 
television receivers.) 
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A.C. and D.C. MOTORS 
GENERATORS 

SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 

ELECTRONIC UNITS 
(Shown at left-Instructor explaining 
operation and testing of a large Motor 
Generator :n our A.C. Department.) 

Train in the great SHOPS of COYNE 
Largest, Oldest, Best Equipped School Of Its Kind In The U. S. 

Whether 17 or up to 45 years of age, prepare for your future now. Don't 
he satisfied with a "No Future" job. Train the Coyne way for a better job in a field that offers a world of opportunities in the years ahead. 

FINANCE PLAN Enroll 
mostof tuition 

later. Part-time employment help for students. 
WE TRAIN YOU IN CI IICAGO on real equip- 
ment. Trained instructors show you how, then 
you do practical jobs yourself. No previous 
experience or advanced education needed. 
CLIP COUPON NOW for big new illustrated 
Coyne hook "Guide to Careers in ELECTRIC- ITY and TELEVISION -RADIO". No obliga- 
tion; no salesman will call. Get vital facts now! 
Training in Refrigeration and Electric Ap- 
p ia n ces can be Included. 

B. W. COOKE.Jr.,PrbS. ( 
ELECTRICAL' SCHOOL- 

A TECHNICAL TRADE INSTITUTE OPERATED HOT FOR PROFIT 
500 S. PAULINA STREET, CHICAGO, Cept.. 28_2C 

ELECTRICITY * RADIO * TELEVISION * REFRIGERATION * ELECTRONICS 

February, 1958 

á- .. FOUNDED 1899 

Wad e4utoetf 42 
9zee Eoo4 

r B. W. COOKE, Jr., President 
COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Chicago 12,111. Dept. 28-2C 
Send FREE book and details of a I the training you 
offer. This does not obligate me and no salesman 
will call. I am especially interested in: 

ELECTRICITY-ItLECTRONICS 
TELEVISION -RADIO 

Training Offered 

to VETERANS 
and 

NON -VETERANS 
Alike 

NAME 

ADDRESS 

CITY STATE 
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Jeri ." . LL, 
Southern Zrish'recordingtape 

makes her tape °f AMO ferro - 
recordings on sheen 

That alone is irisll 
not the reason recording tape IA P.:D-- 

why you 
, ferró - 

should use sheen 

Here's why 
you should use 

irish'recording tape 
BRAND 

ferro- 
sheen 

It's the best -engineered tape in the world...gives 
you better highs...better lows...better sound all 
around! Saves your tape recorder, too-because the 
irish FERRO -SHEEN process results in smoother 
tape...tape that can't sand down your magnetic 
heads or shed oxide powder irtD your machine. Price? 
Same as ordinary tape! 

Available wherever Quality tape is sold. 
ORRadio Industries, Inc., Opelika, Alabama 
Export: Morhan Exporting Corp., New York, N.Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 

DEPARTMENTS 
Carl 8 Jerry John T. Frye 8 
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Transistor Topics Lou Garner 74 
Kit 'Builder's Korner 81 

Short -Wave Report Hank Bennett 84 
After Class 89 
Among the Novice Hams Herb S. Brier 90 

Tips and Techniques 100 
Tools and Gadgets 110 

COMING NEXT MONTH 
(MARCH) 

POPULAR %I" 

ELECTRONICS, 

(ON SALE FEBRUARY 25) 

Two electron tubes that glow on top with 
numbers from zero to ninety-nine form the 
basis of an electronic gamester that is fea- 
tured in our March issue. The cover picture 
shows the complete unit being operated by a 
young player. Pressing the button starts motors 
that spin contacts and permits completely 
random stops on different numbers when the 
button is released. To illustrate a few of the 
variety of games possible, we borrowed some 
from Abercrombie and Fitch of New York. 

Other articles include one describing a very 
low cost resistor -capacitor tester, a special 
feature on amateur radio, how to mount your 
new pickup, and construction of a two -tube 
square -wave generator: 

IN THIS MONTH'S 

RADIO & TV NEWS 

(FEBRUARY) 

Radio Astronomy and the Jodrell Bank Radio 
Telescope 

Which Way to High Fidelity?-Buy Now or 
Later? 

An Electronic Photoflash 

"Muscle Mouse"-A Compact 50 -Watt Trans- 
mitter 

What Do You Know About Recording Tape? 

w 

6 Always say you saw it in-POPULAR ELECTRONICS 



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

TELEVISION AND 

RADIO REPA RIN 

, _ 1. - 

REPAIRING. .. 

RECORD CHANGERS 

PROFITABLE ADO PRACTICÁL RADIO 

TROUBLESHOOTING. S-RVICING 

FIX TV R 0 D ICH NGE S dRIG 

HI MA 
-even 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 
shipping!) If you don't agree it can 
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-2, 
327 West 41st St., 
New York 36, N.Y. 

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

CIRCUIT Deter -0-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. 

pay 
get 

Examine 
Entire Course 

FREE 
for 10 Days 

- PROFITABLE 6 81G p 

TELEVISION 4 VOLUMES ! 
TROUBLESHOOTIN / ")biding i 

1::::06.278.0 

ome COLrse i 9 Outline! 

t Show, how 
head Fa,l. 4 

N 9ia Uc 

THIS AMAZING 

OFFER SAVES 

YOU $11.851 

PARTIAL CONTENTS 
O Television and Radio Repairing - Testing, repairing, re- 
placing parts, 566 pages. 700 
"This -Is -How" pictures, dia- 
grams, By John Markus, Feature 
Ed., Electronics Magazine. 

O Practical Radio Servicing - 
Easy- to- follow directions, 

diagrams, drawings - with Job 
sheet for every repair lob. 509 
pages. 473 Illus. By William Mar- 
cus, Alex Levy, 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 "Low -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. 

O Complete 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. 

-I THIS COUPON SAVES YOU $11.85 f===c 
M0GRAW-HILL Book Co., Dept. PEL-2 

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

VoI. McGraw-Hill TV, Radio and Changer Servicing 
Conrs2. If okay, I'll remit only 54.95 In 10 days; then 
55.00 monthly 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 -SCOPE 
cnears, - total value S3.00. 

Name 
(Please Print Clearly) 

Address 
Zone No. 

City (if any) State 
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. Pet-: 

February, 1958 7 



THIS IS TH WAY 

A GREAT TAPE'RECORDER 
IS BÚILT... 
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N O RE IC O® 
'CONTINENTAL' 

world's most advanced all -in -one portable 

TAPE RECORDER 
Engineeredby Philips of the Nether- ' 

lands, world pioneers in electronics - 

° Precision -crafted by Dutch master 
technicians 

Styled by the Continent's top designers 
Three speeds (7'/, 33/. and 1% ips)... 

twin tracks...push-button controlled 
f Special, narrow -gap (0.0002 in.) head 

for extended frequency response 
0uiltin, wide -range Norelco speaker 

'4 Also plays through external hi-fi 

For the name and address of your 
nearest Norelco dealer, write io Dept. 87 

f 
r 

NORTH AMERICAN PHILIPS CO., INC. 
High Fidelity Products Division 
230 DUFFY AVENUE, HICKSVILLE, L.I.,N.Y. 

8 

Electronic Detective 
A FEBRUARY SNOWSTORM was swirl- 

ing around outside as Carl Anderson 
came stamping into the basement labora- 
tory of -his friend, Jerry Bishop. His horn - 
rimmed glasses instantly steamed over in 
the warm room, and when he took them off 
he saw that Jerry had company. A pleasant - 
featured young. man was sitting on the 
worn leather sofa watching Jerry doing 
something at his workbench. 

"Hi, Carl; this is Mr. Singer who -owns 
that hobby shop at Fifth and High," Jerry 
announced. "He's got a problem." 

"Glad to know you, Carl," Mr. Singer 
said, as he stood up and shook hands. "I've 
got a problem all right. Shoplifters have 
really started working me over. As you 
know, our merchandise is mostly on open 
display so that the youngsters who make 
up a large part of our trade can handle it. 
That makes it easy picking for anyone so 
inclined. Naturally we expect some losses 
of this nature, but recently they've become 
serious." 

"What sort of things are snitched?" 
"Everything from a bicycle on down! 

However, that fancy cap pistol Jerry has 
over there on the bench seems to be a fa- 
vorite. We've lost a couple of dozen of 
those since school started." 

"Then it must be children doing it." 
"That's right; and that's what makes 

catching the sticky-fingered person such a 
ticklish proposition. Maybe I'm a softy, but 
I don't want to call the police in on this and 
maybe send some kid to reform school. I 
just want to find out who's doing it and put 
a stop to it. I feel I have to show the kid 
doing it that no-one gets away with what 
he's pulling for long; otherwise he may de- 
velop into a real criminal." 

"Don't you keep an eye on things?" 
"We try, but you can't appreciate what 

a job it is until you see the after -school 
crowd that jams into our store. We have 
all we can do waiting on trade, stopping 
scuffling, etc., without trying to watch 
all the counters and aisle displays at once. 
And the thief is pretty crafty. We thought 
we could stop the loss of the pistols by wir- 

Always say you saw it in-POPULAR ELECTRONICS 



THE MOST EXCITING HIGH-FIDELITY PERFORMANCES EVER OFFERED 

TO NEW MEMBERS OF THE COLUMBIA ® RECORD CLUB 

EE-AN 
;OF THESE SUPERB HIGH-FIDELITY 

12." r COLUMBIA. (P) RECbRDS - 

lGERSHWN 
- Lure o Oklahoa 

- THE KING OF SWING 

(GOODMAN 

I 9- 

. If you loin the Club now and agree r 
to purchase.4 selections during ';nybydaly 

the coming 12 months 

Moot, BSRSIF S1-O 
`LEbDV UÜCHr- 

1111 STORY 
OHNNY MATHIS 

Ir 

1 WONDERFUL 
WONDERFEJL 

`WOND ,UL 
s WON° `¡;_.. 

;,.R4 2 Jtll(NIN REEORDINGS WOL. 
You receive, at once, any 3 of these records-FREE. 

PA One is your gift for joining, and the other two are 
your Bonus records "in advance" 

After you have purchased only four records, you re- 
ceive a 12" Columbia Q Bonus record of your choice 
FREE for every two additional selections you purchase 
from the Club 

You enroll in any one of the four Club Divisions: 
Classical; Jazz; Listening and Dancing; Broadway, 
Movies, Television and Musical Comedies 

Every month you receive, FREE, a new issue of the 
Columbia Q Record Club Magazine - which describes 
all forthcoming selections 

lTSTRAVINSKY. 
n..mnvxuaesLsmAvmaem> FIREBIRD SUITE t 

_ 
YH[ GRw- AAFwptrS os TCHAINO'/SNY: .'Ñ y 

TO -IA VIKY ROMEO AND lUtIEI 4 -- - EONARD BERNSTIIN .. 

PORTS OF CALCEw TDRK PH 

RAVEL: BULERO, LA VALSE. PAYANE su +. 
I CHARIER: GHANA SERI: ESCALES ; ' 

ITS. 

REBURY: CUn OE LUNE ' 

>^ 1111- 
,a 

} f the Tropics , _-._._;_,,; LOs :* 
i 

THAUSS WALTZES ' Audit Nelson Eddy 
ani OVERTURES Koslelape"1 , ( Complele Score_ .i a rFRAN3 SINATRA' - ' 

VV 

\\ll 

4t 

' :.-. It ]LLvrsT .urS GrtSMWI 

RHAPSODY 
w BUJE 

ÁMBAS OAS D R SATCH 

^ ,i)oml y üsun 

ob RGunsgviRe 

(0U15 

Á- ARIASTROIWW, 

You may accept or reject the selection for your Divi- 
sion, take records from other Divisions or take NO 
records in any particular month 

Your only membership obligation is to buy four selec- 
tions from the more than 100 to be offered in the 
coming 12 months. You may cancel membership any 
time thereafter 

* The records you want are mailed and billed to you 
at only $3.98 (original cast Musical Shows somewhat 
higher), plus small mailing charge 

You must be delighted with membership or you may 
cancel it by returning the free records within 10 days 

COLUMBIA ® RECORD CLUB Terre Haute. Indiana 
'- ------ FREE-ANY 3-MAIL ENTIRE COUPON NOW! 

8, Worm s.. 

r - SWIM MM. P1~ -- 
COLUMBIA i RECORD CLUB, Dept. 585 
TERRE HAUTE, INDIANA 
Please send me as my FREE gift the 3 records whose 
numbers I have circled at the right - and enroll me in the 
following Division of the Club: 

(check one box only) 

Classical Listening and Dancing O Jazz 

Broadway, Movies, Television and Musical Comedies 

I agree to purchase four selections from the more than 
100 to be offered during the coming 12 months . . . at 
regular list price, plus small mailing charge. For every two 
additional selections I accept, I am to receive a 12" Columbia 

Bonus record of my choice FREE. 

Name 
(Please Print) 
Address 

City Zone State 

CANADA: Prices slightly higher, Address 1143 Soho St., Toronto 2B 
If you wish to have this membership credited to an estab- 
lished Columbia Records dealer, authorized to accept 
subscriptions, please All In the following information: 

Dealer's Name 

Dealer's Address 85-2 

© Columbia Records sates Corp., 1958 
Pp. --wpm mar -----rte-rY 

CIRCLE 3 NUMBERS BELOW: 

1. Eddy Duchin Story 
2. Beethoven: 3 piano sonatas 
3. Erroll Garner ("Caravan") 
4. Gaité Parisienne; Les Sylphides 
5. Easy To Remember-Luboff Choir 
6. My Fair Lady-Orig. Broadway Cast 
7. Brubeck and Jay & Kai 
8. Gershwin Hits-Percy Faith 
9. Sinatra-Adventures of the Heart 

10. Ambassador Satoh 
IL Firebird; Romeo and Juliet 
12. Day By Day-Doris Day 
13. Johann Strauss-Waltzes 
14. Lure of the Tropics-Kostelanetz 
15. Ports Of Coll 
16. Oklahoma! 
17. Levant Plays Gershwin 
18. The Elgart Touch 
19. The Great Melodies of Tchaikovsky 
20. Suddenly It's the Hi -Ló s 

21. King of Swing-Benny Goodman 
22. Brahms: Symphony No. 3 

23. The Merry Widow 
24. Wonderful, Wonderful-Mathis PE -1 
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a quarter -century 

ofPECISION 
know-how 

is now yours... in 

P A 
quality test 
instruments in 

KIT FORM 

C 

.the only line of test 
instrument kits 
engineered and produced 
under the auspices of a 
major test equipment 
manufacturer... and 
conveniently available 
directly from your local 
electronic parts 
distributor. 

0 

Model V-70 VTVM Kit 
with peak to peak ranges 
Net Price: 431.50 

!Mk 

Model B-10 
Battery Eliminator Kit 

less than 0.3% ripple 
no external filter 
adaptors required 

Net Price: $41.95 

Model G-30 
RF Signal Generator Kit 

Net Pricer $28.50 
Model G -30 -PC: 
Same as Model G-30 
but with pre -calibrated 
front end. 

Net Price: $35.50 
,ont., . 

ISO 

Model C-20 
Resistance-Capacity- 
Ratio Bridge Kit 
Net Price: $20.95 

.. :..?111,.. 

Model Z-80 
RF-AF Signal Tracer Kit 
Net Price: $29.50 

Model 5-50 
5" Oscilloscope Kit 
Net Price: $47.50 

r. 
aa 

Model T-60 
Tube Checker Kit 
Net Price: 536.75 

Model M-40 
High -Sensitivity 
VOM Kit 
Net Price: $31.50 

Available and on display at leading electronic parts 
distributors. Write for descriptive bulletin: { ]fell ELECTRONICS CO., INC. 
70-31 84th Street, Glendale 27, L. I., N. Y. 

A DIVISION OF PRET/S/ONApparatas Con,,,ear, le,. 

'Export: 458 Broadway, N.Y. 13, N. Y. Canada: Atlas Radio Corp., Ltd.. Toronto 

P 
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Carl & Jerry (Continued from page 8) 

ing them in their boxes; but they kept 
right on disappearing, box ánd all!" 

44 CARL, you're just in time to help me try 
something," Jerry interrupted. "I read 

the other day that some big department 
store had installed an electronic shoplifting 
detecting device that was triggered when- 
ever a special price tag, actually a minia- 
ture printed tuned circuit, was brought 
near it. Price tags were removed from all 
merchandise when sold; so if anyone tried 
to carry something off without buying it, 
the electronic gadget would squeal on him. 

"I figure the detecting device must be 
simply a glorified grid dip oscillator such 
as the one I have here on the bench. As 
Carl knows but possibly you don't, Mr. 
Singer, a 'GDO,' as we call it, is simply 
a vacuum -tube oscillator with a meter that 
reads the rectified grid current which flows 
from the tube grid to ground as long as the 
tube is oscillating. The amount of grid cur- 
rent is proportional to the vigor of oscilla- 
tion. Whenever another circuit tuned to 
the frequency at which the GDO is oscillat- 
ing is brought near the coil of the oscillator, 
this tuned circuit absorbs energy from the 
oscillator by induction. This cuts down on 
the vigor of oscillation and produces a re- 
duction or 'dip' in the current reading of 
the meter." 

"I see that this loop of wire strung 
around the door frame is replacing the coil 
ordinarily plugged into the GDO," Carl 
observed. 

"That's right. And this little coil -and -ca- 
pacitor combination is tuned to the fre- 
quency at which the grid dip oscillator is 
working. I want you to walk back and 
forth through the door without it first- 
then again with it in your hand." 

As Carl made the last trip, Mr. Singer 
walked over and watched the meter. 

"The pointer moved!" he exclaimed. 
"Yes, but not enough I'm afraid," Jerry 

said. "I was hoping we'd get a really strong 
kick that would operate a sensitive relay. 
And there' was a current change caused by 
body capacity effect when Carl went 
through the loop without the tuned circuit. 
Probably we could get away from that by 
housing the loop of wire in some sort of 
Faraday shield which would stop capacity 
effects without interfering with magnetic 
induction . . . and we could amplify the 
grid current change with a d.c. amplifier 
until it would kick a relay. But I'm afraid 
all that wouldn't be practical for just this 

E one job." 
"Well, I'm sorry you can't help, but I cer- 

tainly appreciate your trying," Mr. Singer 
Always say you saw it in-POPULAR ELECTRONICS 
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:L DEVRiTFCH PREPARE YflU 1"1 
SPARE TIME AT NOME AS. AN :yF 

ELECTRONICS 
TECHNICIA 

NO PREVIOUS TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 

Laborers and bookkeepers, store clerks, shop men, farm- 
ers, salesmen - men of nearly every calling - have taken the 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don't have to quit your 
present job. If you are 17 to 55, see how you may get your- 
self ready for a future in the fast-growing Electronics field. 

Whether you prepare at home or in our well-equipped 
Chicago or Toronto Laboratories, you get sound, basic training 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
simple directions, follow clear illustrations. When you finish, 
you are prepared to step info a good job in an excitingly 
different field. You may even start a service shop of your own. 
Mail coupon for free facts today. 

Live -Wire Employment Service Draft Age? 
Puts you in touch with job 
opportunities-or helps you 
toward a better position in 
the plant where you are 
now employed. 

We have valuable information 
for every man of draft age; so 

i1 you ore subject to military 
service, be sure to 
check the coupon. 

ISAMPLE BOOKLET 
We'll give you a free copy of on interesting booklet, 
"Electronics and YOU." See for yourself how you 
may take advantage of the opportunities in this fast- 
growing field. rtet 

"One of north America's Foremost Electronics Training Centers 

EE.! 

111 I 

D¢VR.Y TECHNICAL- INSTIT.0 T. 
C ICAGO 41, ILLINOIS 'd .::° , ` 

, . ° . ,FORMERLY 

DEFORÉST'S:TRAININ ,fii 

k+ Accredited Member 
of Notional 

He tae Study Council 

4 

ó-....:, 
-Áitr/NDFX 

toa .e 

'SETTER J08,0 
°Á BRIGHTER' 

Electronics 

Radar 

Guided 
Missiles 

4. 
xa 

Télevisión o 

Micro -Waves 

,, 

Communications .: 

Radio 

ütistFitil r !. 
kY.:: ctrciiics,,° 

Computers 

° Automation 
ti Electronics° 

Remote Control 
Systems 

' Your Own 
Service Shop 

MAIL T-OD,AY,;FOR'FREE FACTS, 

DeVey Technical Institute 
4141 Belmont Ave., Chicago 41, III., DepL PE -2-0 

Pleas: give me your FREE booklet, "Electronics and YOU," and tell me 
how I may prepare to enter one or mare branches of Electroni:s es 
listed above. 

NAME 

STREIT 

CITY 

AGE 
Please Print 

APT. 

ZONE _STATE 
Check here if subject so military training. 

1090 DeVry Tech s Canadian Teainirg Center is located at 
626 Rosolown Avenue, Toronto 12, Ontario 

February, 1958 
II 



Carl & Jerry (Continued from page 10) 

said with obvious disappointment as he be- gan buttoning his overcoat. 
"Wait a minute!" Jerry exclaimed. "We don't give up that easily. I've got another idea that should be sure-fire." 
"Let's hear it," Mr. Singer said, sitting 

down again. 

"UT ELL, I've been looking at this cap ,r pistol carton, and I see there's plenty 
of room beneath the cardboard insert that 
holds the pistol for us to conceal a transis- 
torized, tone -modulated transmitter. This will have a range of only about 50 feet; so 
if the pistol is placed on a counter at the rear of your store, the signal won't be heard 
on the receiver we'll place near the front 
door-with an antenna lead from the re- ceiver fastened around the door frame. 
However, if anyone tries to carry the pistol and transmitter through the door, the sig- nal from the transmitter will be heard very 
loudly in the receiver." 

"Sure it will work?" Mr. Singer quizzed. 
"Sure I'm sure," Jerry said confidently. 

"Carl and I have played around with these 
transistorized wireless mike circuits a lot, 
and we know how to build them and what 
they will do. Suppose you don't display the 

cap pistols for a couple of days while Carl 
and I build up the transmitter and check it 
out. Then you can put this special one on. 
display, and the kid pinching them will 
probably snap it right up." 

"That's exactly what I'll do," Mr. Singer 
agreed. "Just let mé know when you're 
ready." 

The door had hardly closed behind him 
before Carl and Jerry were busy laying out 
the little transmitter. There was no prob- 
lem with the circuit, for all they had to 
do was combine a transistorized "wireless 
mike" transmitter and a simple transistor- 
ized audio oscillator. The audio oscillator, 
replaced the microphone of the transmitter 
and modulated the ouput with a steady 
tone of about 500 cycles per second. The 
transmitter was set to work on an unused 
area near the low end of the broadcast 
band so that an ordinary radio could be 
used to pick up the signal. Everything was 
built on a flat sheet of Bakelite that fitted 
easily beneath the cardboard shelf to which 
the pistol was securely fastened. 

When the equipment was working to 
their satisfaction, the boys contacted Mr. 
Singer; and that evening the three of them 
went down to the. store and set up "Elmer, 
the Electronic Flatfoot," as Carl insisted on 
calling it. Everything worked exactly as 

Here's the Hobby 
As New as Earth Satellites! 

NOW YOU CAN BUILD 
RADIOS -MOTORS -RELAYS 

Powered by.theSun! 
YOU'VE READ ABOUT SOLAR BATTERIES ON EARTH SATELLITES!... and now solar 
batteries can power devices of all types for you! Beginners, hobbyists, engineers, / 
everyone with a.basic knowledge of electronics can have hours of fun and gain first- 
hand experience in the new science of harnessing solar energy... the power source of 
the future! Leading electronic parts distributors carry a complete line of precision - 
made photovoltaic instruments that directly convert light into electrical energy. Best 
of all-they are not expensive, and with proper care will last indefinitely. Start this 
new hobby-today. It's easier than you think-and fun-to put the sun to work for you! It's the newest hobby under the sun! 
THIS 84 PAGE BOOK TELLS HOW SUN BATTERIES AND S750 
PHOTOCELLS WORK -GIVES PLANS FOR MANY PROJECTS 
Packed with information, this book gives basic theory and applications. Completely illustrated, 
it contains wiring diagrams and plans-every detail necessary to build many interesting devices. 

INTERNATIONAL RECTIFIER CORP. 
B2M SUN BATTERY 
This is the famous B2M you've read about in leading pop- 
ular magazines. In bright sunlight 110,000 ft. candles) 
this battery will deliver 2 milliamperes at 250 millivolts 
under optimum conditions. ; 50 A $2.50 value.tor only 

FREE PLANS! 
for the radio shown and other interesting 
devices will help you get started. Ask for the 

"PROJECT OF THE MONTH" 

I'he>t++ealir 

+!iEll J;. I t.grlaS3 
.5 

At your electronic 

parts distributor! 

BUY THE B2M, THE BOOK AND 
All DINER COMPONENTS REQUIRED 

AT YOUR FAVORITE ELECTRONICS 

PARTS DISTRIBUTOR. 

If you are unable to locate them in 
your area, send check or money order to 
INTERNATIONAL RECTIFIER CORPORATION, 

EL SEGUNDO, CALIFORNIA. 

SPECIAL OFFER,The book and the B2M Sun Battery for only $2.85 at your distributor 
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I saw my job failure in my family's eyes 

tS- 

... but how they smiled when 

I. C. S. pulled me through 
Take it from mé. 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 
L 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 Jab Security-Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. Accredited Member, 

National Home Study Council 

INTERNATIONAL C RRE-SPONDENCE 1CHOOLS 

BOX 22295A, SCRANTON 15, PENNA. 
Without cost or obligation, send me "HOW to SUCCEED" and the 

ARCHITECTURE 
and BUILDING 
CONSTRUCTION 
Air Conditioning 
Architecture 
Arch. Drawing and 
Designing 
Building Contractor 
Building Eslirrator 
Carpentry and Millwork 
Cart enter Foreman 
Heating 

O Interior Decoration 
O Painting Contractor 

Plumbing 
Reading Arch. Blueprints 
AFT 
Commercial Art 
Magazine & Book Illus. 
Show Card and 
Sign Lettering 
Sketching and Painting 

AL TOM OTI V E 
Automobiles 
Auto Body Reouilding 
and Refinishing 
Auto Engine Tuneup 
Auto Technician 

AVIATION 
Aero-Engineering Technology 
Aircraft & Engine Mechanic 

BUSINESS 
p Accounting 

Advertising 
Business Administration 
Business Management 
Cost Accounting 
Creative Salesmanship 
Managing a Small Business 
Professional Secretary 
Public Accounting 
Purchasing Agent 
Salesmanship 
Salesmanship and 
Management 
Traffic Management 

ICS 
(Partial Bs, of 257 courses) 

opportunity booklet about the Mild BEFORE which I have marked X (plus sample lesson): 

CIVIL Good English 
ENGINEERING High School Mathematics 
Civil Engineering Short Story Writing 
Construction Engineering 
Highway Engineering 
Professional Engineer (Civil) 
Reading Struc. Blueprints 

Cl Structural Engineering 
Surveying and Mapping 

DRAFTING 
O Aircraft Drafting 

Architectural Drafting 
Drafting Machine Design 
Electrical Drafting 
Mechanical Drafting 

O Sheet Metal Drafting 
Structural Drafting 

CHEMICAL ELECTRICAL 
O Analytical Chemistry Electrical Engineering 
O Chemical Engineering Elec. Engr. Technician 

Chem. Lab. Technician Elec. Light and Power 
Elements of Nuclear Energy Practical Electrician 
General Chemistry Practical Lineman 
Natural Gas Prod. and Trans. O Professional Engineer (Elec) 

O Petroleum Prod. and Engr. 
O Professional Engineer (Chem) HIGH SCHOOL 

Pulp and Paper Making p High School Diploma 

LEADERSHIP 
Industrial Foremanship 
industrial Supervision 

Personnel -labor Relations 
Supervision 

MECHANICAL 
and SHOP 
Diesel Engines 

O Gas-Elec. Welding 
O industrial Engineering 

Industrial Instrumentation 
Industrial Metallurgy 
Industrial Safety 
Machine Design 
Machine Shop Practice 
Mechanical Engineering 
Professional Engineer.(Mech) 
Quality Control 
Reading Shop Blueprints 

O Refrigeration and 
Air Conditioning 
Tool Design O Tool Making 

RADIO TELEVISION 
O General Electronics Tech. 

Industrial Electronics 
O Practical Radio -TV Eng'r'g 

Practical Telephony 
O Radio -TV Servicing 

RAILROAD 
Car Inspector and Air Brake 
Diesel Electrician 
Diesel Engr. and Fireman 
Diesel Locomotive 

STEAM and 
DIESEL POWER 

O Combustion Engineering 
Power Plant Engineer 

O Stationary Diesel Engr. 
Stationary Fireman 

TEXTI LE 
Carding and Spinning 

O Cotton Manufacture 
O Cotton Warping and Weaving 

Loom Fixing Technician 
Textile Designing 

O Textile Finishing & Dyeing 
Throwing 

O Warping and Weaving 
Worsted Manufacturing 

Name Age Home Address 

City Zone State Working Hours A M to P M 

Occupation 
Canadian residents send coupon to International Correspondence Schools, Canadian, Lid., 

Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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NEW RECORD CHANGER 
ACHIEVES HIGH FIDELITY 
TURNTABLE PERFORMANCE 

GLASER-STEERS 

Gs9ecq9etwz 
offers fully automatic' operation 
and added record and stylus protection 
At last, the quality performance of a turntable has been combined with flawless record handling convenience. The result is-the new Glaser -Steers GS Seventy Seven. Wow and flutter are virtually nonexistent. Rumble, for all practical purposes, has been eliminated,and auto- matic features such as the amazing 'SPEEDMINDER' mark the GS -77 as the most advanced record changer of our time. 

'SPEEDMINDER' does your thinking - prevents you from using the wrong stylus with your records; selects the correct turntable speed . . and intermixes and plays 33 and 45 rpm records automatically, without regard to size or sequence. 
Another important GS -77 feature is that the turntable pauses during change cycles and doesn't resume motion until next record has come into play position and stylus is in lead-in groove. This eliminates record surface wear caused by grinding action of record dropping on mov- ing disc - a common drawback in other changers. Other GS -77 features include - CHANGE CYCLE - only 5 Seconds - fastest in the field. MOTOR - 4 -pole induction; dynamically balanced, hum shielded and shock suspended. ARM - acoustically isolated; has vernier adjustment for stylus pressure, and convenient finger lift for manual play, as well as indicator to facili- tate location of stylus on groove; variation in stylus pressure between first and tenth record is less than 1 gram. MUTING SWITCH & R/C NETWORK - maintains silence except when record is being played. IDLER - automatically disengages in 'off' position to prevent flat spots. PRE -WIRED for easy installation, replaces most other changers. 

The new GS -77 is absolutely jamproof. A single knob controls all automatic and manual speed operations. $59.50 less cartridge and base (base illustrated, $9.60). See and hear the new GS -77 at your local high fidelity dealer, or write for further information. Dept. PE -2 

GLASER-STEERS CORPORATION 20 Main Street, Belleville 9, New Jersey In Canada: Glaser -Steers of Canada, Ltd., Trenton, Ontario. Export Div.: M. Simons & Son Co., Inc., New York 7, N. Y. 
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Carl & Jerry (Continued from page 12). 

Jerry had predicted. It was agreed the boys would rush right to the store from school the next day and that Mr. Singer would not put out the pistol until they arrived. It seemed as though school would never let out the next afternoon, but when it finally did Carl and Jerry really hot-rodded their bikes down to the store. Mr. Singer was waiting for them. Jerry switched on the hidden transmitter, and the "bait" was provocatively displayed. 

ALMOST IMMEDIATELY the store began to fill with a crowd of shouting, 
shoving, noisy boys. Jerry and Carl stayed near the front of the store and deliberately avoided even looking at the counter holding the cap pistol. Mr. Singer, his wife, and two clerks were busy waiting on customers. A good half hour passed without anything happening. The boys were just beginning to think that no one was going to try to make off with the pistol when they heard a weak musical tone in the receiver. Steadily it in- creased in strength. Mr. Singer heard it and came over to stand by Carl and Jerry. As two well -dressed boys carrying school books went through the door, the tone reached a very loud level and then began to subside. 

Mr. Singer called after them: "Say, fel- lows, come back here a minute. I want to talk to you." 
The two schoolboys exchanged a long 

e 

Everything was built on a flat sheet of Bake- lite that fitted easily beneath the cardboard shelf to which the pistol was securely fastened . 

Always say you saw it in-POPULAR ELECTRONICS 
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Conviríce yourself at no .risk that 

P 
ED. ' CENTURY instruments are indispens- r, 

, 0 N A P:P R O V A L able in your every day work. Exam- 
ine instruments for 10 days before 
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,No. 
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. fled pay in easy to buy'f mónthly 

I. I i "installments.- 

Just 2 settings on the NEW 
_,' -. Model - ;s "..r '' \: FAST -CHECK TUBE TESTER t7' 

tests all tubes completely, accurately 
and in seconds - RIGHT ON THE SPOT 

The FC-1 is the only tube tester in its price range to give a corn 
plete tube test of over 600 tube types in seconds without multiple 
switching or annoying checking of roll charts. You make every 
call pay extra dividends by merely showing your customer the 
actual condition and life expectancy of the tube. The extra tubes 
you sell each day will pay for the FAST -CHECK in a very short time. 

Model FC-1W $5850 
factory wired Net 

Model FC-IK $4850 
semi -kit form V Net 

OUTSTANDING VALUE FEATURES 

WIDE RANGE OF OPERATION 
Checks quality of over 600 tube types, which covers 
more than 99% of all TV and radio tubes in use today, 
including the newest series -string TV tubes, auto 
battery -type 12 plate -volt tubes, OZ4s, magic eye tubes 
and gas regulators Checks for cathode -heater and 
cathode -grid shorts and detects inter -element leakage 
up to 1.5 megohms Checks for life expectancy. 

Model AD -1 PICTURE TU3E ADAPTER _ Also avail- 
able for the FC1. Checks all picture tubes (including the new 
short -neck 110 degree RCA -type picture tubes) for cathode 
emission, shorts and life expectancy. Also rejuvenates. and 
restores cathode emission of weak picture tubes. 
Model AD -1 (factory wired only) $4.50 

Checks each section of multi -purpose tubes simultaneously. If one section is defective the tube will read "Bad" on the meter 

scale 41 tube sockets accommodate all present and future tube types Less than 10 seconds required to test any tube Large 

D'Arsonval type meter is extremely sensitive, yet rugged .. . with two multi -color "Good -Bad" scales Selection of 12 fila- 
ment voltages Line isolated 7 -pin and 9 -pin straighteners mounted on panel Large easy -to -read quick reference chart for 
over 600 tube types in use today New tube listings furnished periodically. 

Here's an in -circuit condenser tester that does the whole job! 

The IN -CIRCUIT CONDENSER TESTER 
Model 

CT -1 

Actually steps in and takes over where other in -circuit condenser testers fail. The 

tremendous range of operation makes it an absolute must for every serviceman. 

Checks in -circuit: 
Quality...including leakage, shorts, opens, 
and intermittents Value of all condensers 
200 mmfd. to .5 mfd. Electrolytics for 
quality - any size Transformer, socket 
and wiring leakage capacity. 

Checks ircuit: 
Quality.ck.. includingout-of-c leakage, shorts, opens, 
and intermittents Value of all condensers 
50 mmfd. to .5 mfd. .Electrolytics for 
quality - any size High leakage to 300 
megohms New or unknown condensers. 

JUST A FEW FEATURES OF THE CT -1 
Ultra -sensitive 2 tube drift -free circuitry Multi -color scale 
gives simultaneous readings of both quality and value in - 
circuit or out -of -circuit Cannot damage circuits Electronic 
eye balance indicator for even greater accuracy Line isolated 

Fully shielded. 

Model Cr-1W $3495 
factory wired Net 

Model CT -Ill 
kit form 

Net 

CENTURY ELECTRONICS CO., INC.111 Roosevelt Ave., Dept. 302, Mineola, N. Y. 

Please rush the instruments checked for a 10 day examination period. If satisfied I agree to pay the down payment within 10 days 
and the monthly installments as shown. If not completely satisfied I will return the instrument within 10 days and there is no further 
obligation. It is understood there will be NO CARRYING CHARGES. Should I fail to make payment when due, the full unpaid balance 
shall become due and payable at once. Prices Net F.O.B. Mineola, N. Y. 

Model FC-1 W (wired) 558.50-514.50 within 
10 days. Balance $11.00 monthly for 4 months. 

o Model FC-1K (semi -kit) 548.50-$12.50 within Name 
10 days. Balance $9.00 monthly for 4 months. 

o Model AD -1 CRT Adapter (wired) $4.50 
o Model CT -1W (wired) $34.95-$9.95 within Address .. 

10 days. Balance $5.00 monthly for 5 months. 
o Model CT -1K (kit) $24.95-$9.95 within 

10 days. Balance $5.00 monthly for 3 months. I City State 
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High School Graduates: 

A.S. DEGREE IN 2 YEARS! 
Fora high -pay career, security, interesting work, advancement . ELECTRONICS, America's fastest -growing major industry, has more to offer you than any other field. Accelerated crash pro- grams in Missiles and Satellite development, plus increased emphasis on scientific research, de- mand additional thousands of technically trained men. Central's practical course, designed for the man whose time and budget require maximum training at minimum cost, will qualify you for valuable Associate of Science Degree and im- mediate employment in only two years. (For an even greater savings, you may complete first year by Home Study . : . without giving up pres- ent occupation.) Housing assistance . part- time employment available. New resident class forms every eight weeks. 

APPROVED 
FOR 

VETERANS 

FREE. 

105 ' 
_- 

Send for FREE book shown above. It will ten you all about Electronics . . show you the wide range of careers open to trained men. Check the positions held by these recent Central grads: 
Paul Stewart. INSTRUMENT TECHNICIAN. Atomic Energy 
Commission: Wayne Lewis. FIELD ENGINEER, I.B.T.: Vince Kyfes, LABORATORY ENGINEER, Thompson Products: Darold Been. STUDIO ENGINEER, WCCO-TV: Ilerhert 
Gaunce, TECHNICAL WRITER, Collins Radio. 

Over 50,009 sueceeeful graduates since 1031. 

Clip and: Mail TODAY.:..No..-ObIlbation!o 
ELECTRONICS DIVISION-Central Technical Institute 
Dept. A-28, 1644 Wyandotte St., Kansas City 8, Mo. 

(Offering engineering technician curricula accredited 
by Engineers' Council for Professional Development.) 

Tell me 'more about how Central training can qualify ME for a high -pay Electronics career. Check special interest below: 
Radio Space Satellites Technical Drafting 
Television Atomic Energy Armed Forces 
Electronics Radar O Civil Service 
Guided Missile Aviation Own Business 
Other 

Home Study with 14 Kits of Equipment. 
Resident Training In Kansas City. 

Name Age 

Address 

City e 
State County 

Year graduated from High School 
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Carl & Jerry (Continued from page 14) 

look and then slowly came back to the 
store. As they crossed the threshold, the 
receiver once more built up to a peak of 
sound. 

"Come on back to my office," Mr. Singer 
said. 

They walked back with him, tossing their 
books on an empty counter as they went 
past. Carl and Jerry followed, and for the 
first time Carl noticed that Jerry was wear- 
ing his little shirt -pocket transistor re- 
ceiver with its earphone tucked in his ear. 
Carl also noticed that as Jerry walked 
along just behind the two boys he kept 
fumbling with the tuning control of this 
receiver, and his face had begun to wear a 
puzzled, worried look. 

"I was going to use this to tell which one 
had it," he whispered to Carl, "but I can't 
pick up the signal near either of them!" 

"Maybe the transmitter's gone dead," 
Carl suggested. 

"Nope, I can still hear it faintly on that 
receiver up front," Jerry observed as they 
reached the door of Mr. Singer's office. 
"You tell Mr. Singer to stall," he said des- 
perately, "while I see if I can find what's 
gone wrong." 

AS THE REST of them filed into the 
office, Jerry turned around and started 

... Removing the receiver from his shirt pocket, he 
used it as a search wand to go over each one ... 

Always say you saw it ín-POPULAR ELECTRONICS 
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Be a 

pioneer 
in the new 

THE FUTURE BELONGS TO THE AIRMAN 
Not since Kitty Hawk have young men been 

offered greater challenge and promise than in 

today's Age of Space. It is your Age-an age in 

which the technician versed in rocket and jet 
propulsion, electronics, mechanics, or allied fields 

will play the most important role. That's why 

so many men today are entering the U. S. Air 

Force. They know that nowhere else can they 
get the broad and complete range of Space Age 

specialty training. They know, too, that-the 
future belongs to the airman. Join this intelli- 
gent, forward -thinking group. Investigate your 
opportunities in today's Age of Space-see your 

Air Force Recruiter, or mail the coupon. 

Go places 
faster in the 

U.S. AIR FORCE 

PASTE COUPON ON POSTCARD AND MAIL TO: 
Airman Information, Dept. PE -4321, 
Box 7608, Washington 4, D. C. 

Please send me more information on my opportunities in 

the U.S. Air Force. I am between the ages of 17-34 and 
reside in U.S.A. or possessions. 

NAMF. 

ADDRESS 

CITY ZONE-STATE 

February, 1958 
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Carl & Jerry (Continued from page 16) 

walking slowly toward the front of the 
store, tuning his little receiver back and 
forth across the low end of the broadcast 
band as he did so. Suddenly he began pick- 
ing up the tone signal, but after hd had 
walked about two-thirds the length of the 
store it began to fade out again. Backtrack- 
ing, he found that the signal reached a peak 
when he was standing by the books the 
boys had tossed on the counter. He quick- 
ly spread the books out on the counter. Re- 
moving the receiver from his shirt pocket, 
he used it as a search wand to go over each 
of them. One large, fat volume on ancient 
history gave out a very loud signal. 

Jerry opened the book and made an 
astonishing discovery. The first and last 
few pages of the book were intact, but the 
center of all the middle pages had been cut 
out. Inside this opening was the cap 
pistol still wired in its box. 

He picked up the book and, holding it 
behind him, stepped into the office. 

"Which one of. you boys is named William 
Palmer?" Jerry demanded. 

The boy with dark auburn hair and 
freckles spoke up hesitantly: "That's me." 

"Then this must be your book with your 
name in the front of it," Jerry said quietly 

as he placed the book on the desk in front 
of Mr. Singer and opened it. 

The Palmer boy's face turned so deathly 
white that his freckles seemed to stand out 
in three-dimensional style. 

"I didn't really mean to steal," he stam- 
mered. "Honest, I didn't. It just seemed 
a kind of game, and the other fellows kept 
egging me on. Are-are you going to send 
me to jail?" 

"Come on, Carl," Jerry said as he headed 
for the door. 

CARL FOLLOWED, but even after the 
door was closed behind them Carl and 

Jerry could still see the pale frightened 
faces of the two boys and the stern serious 
look on the face of Mr. Singer. 

"What do you suppose Mr. Singer will do 
with them?" Carl wondered. 

"I'm not sure, but it will be what's best 
for the boys," Jerry declared with convic- 
tion. "They just don't know how lucky they 
are that they were caught by a fine man 
like Mr. Singer. You can bet he'll not let 
them off too easy. From. the looks on their. 
faces, though, I think they've already 
learned their lesson." 

"But they'll never know it was Elmer, 
the Electronic Flatfoot, who put the arm on 
them!" Carl said with a grin. 3p 

New Transcription -Type 
Tone Arm Makes Collaro 
World's First True 
High Fidelity Changer 

RI 

Collaro CONTINENTAL, TC-540 

FREE: Colorful new catalog, containing guide on 
'building record library plus complete Collaro line. 

From Collaro Ltd., world's largest manufac- 
turer of record playing equipment - comes 
the most significant development in years - the exclusive new transcription -type tone 
arm, which transforms the conventional 
record changer into a TRANSCRIPTION 
CHANGER, with features of the finest p:s- 
fessional equipment. 

The arm is a oné-piece, spring -damped, 
counter -balanced unit which will take any 
standard high-fidelity cartridge. It is free of 
any audio spectrum resonances. 

, Stylus pressure between the'`firstand' last 
records in a stack remains virtually con- 
stant at less than a gram of difference, 
compared to 4 to 8 grams on conventional 
changers. Vertical and horizontal friction 
are reduced to the lowest possible level, 
insuring longer life for records and styli. 
In its superb performance, the new Collaro 
Continental, Model TC-540, meets the rigid 
requirements for high fidelity equipment, 
offering professional quality at a record 
changer price. The Continental is $46.50. 
Other Collaro changers are priced from 
$37.50 up. (Prices slightly higher west of 
Mississippi.) 

ROCKBAR WRITE TO DEPT. E-014. 61,t, ROCKBAR CORPORATION 
MAMARONECK, N. Y. 

y 

18 Always say you saw it in-POPULAR ELECTRONICS 



learn PRACTICAL RADIO -PI 
Clip and Mail the Coupon Below-Now! 

with /1 131@ EDú3 
of equipment I tend you while 
(MO train With me ... for valuable 
shop bench experionie'... 

is 

Train in Spare Hours at Home 

for the Best Jobs and Big Pay in 

Radio -Television 
-my new, faster way! 

CTURE TUUE h 
le Lesson. Let the fads 

pl 
Sample 

17"t ` Want Proof? Send for my 

10 24' big FREE CATALOG and 

speak for themselves! 
I. Whyat get into Radio -Television fast! wi 

The new Sprayberry Train- 
ing Television receiver, 
bail[ and tested in Sectione.. 

'1 now offer this fine mtide[ll 
oscilloscope. 

e 
. You build -this powerful 2 

^ Bpnd.superhet radio rum 
. celve,. 

You build the else 
Sprayberry Tester ... 18 -range 

Val¢Ohm-Milliammeter readings 

Average cost per lesson .d° -- 

ONLY -$3.43 
'Including Kits and Equipment 

- t-tt 
I will train you in as little as 10 months 
to step into the top paying Radio -Tele- 
vision field as a much -needed Service 
Technician! You will train entirely at 
home in your spare time...which means 
you can train as fast or as slowly as you 
like. You have a choice of THREE Sprayberry Training Plans .. 
one exactly suited to your needs. My easier -than -ever payment terms 
make it possible for you to get set for the good jobs in Radio -Tele- 
vision without the slightest strain on your budget! Get the true facts 

. just mail the coupon for my big new 56 page fact -filled catalog 
plus actual sample lesson-both FREE. 

REALLY PRACTICAL TRAINING-NO PREVIOUS EXPERIENCE NEEDED 

My students do better because I train both the mind arid the hands. 
Sprayberry Training is offered in 25 individual training units, each includes 
a practice giving kit of parts and equipment ... all yours to keep. You 
will gain priceless practical experience building the specially engineered 
Sprayberry Television Training Receiver, Two -Band Radio Set, Signal 
Generator, Audio Tester and the new Sprayberry 18 range Multi -Tester, 
plus other test uni s. You will have a complete ser of Radio -TV test equip- 
ment to start your own shop. My lessons are regularly revised and every 
important new development is covered. My graduates are completely 
rained Radio -Television Service Technicians. 

MAIL THE COUPON-See what's ahead in 

. 

NEWEST 

DEVELOPMENTS¡ 

Your training 
covers U H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors. 

Frank L. Sprayherry 
Educational 
Director 

Radio -TV... No Salesman Will Call On You! 
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 illus- 
trate every item 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 it now, today, and get ready for 
your place in Radio -Television. 

SPRAYBERRY ACADEMY OF RADIO -TELEVISION 
1 512 Jarvis Avenue, Dept. 105-D, Chicago 26, Illinois 

Mail This Coupon For Free Facts and Sample Lesson , 

wrosnst'rR 
RadioTelevisiori 

fRAIHIHG.PIA@. 
fl 

SPRAYBERRY ACADEMY OF RADIO -TELEVISION 
Dept. 105-D, 1512 Jarvis Avenue, Chicano 26, Ill. 
Pleaselrush all information on your All -NEW Rodin -Tele. 
vision Troining Plan. E understand this does not obligate me 

and that no salesman -will call upon me. Include New Cato - 
log and Sample Lesson FREE. 

Nome Ag"e_ 

Address 

City lone State - 

February, 19513 19 



ET?ER 
.FROM :0UR.:.R;EADERS. 

A Reader's Scoop on Sputnik II 
Here is an example of what can happen to 

people who read your magazine. 
When I bought the November issue of POPULAR 

ELECTRONICS, I was most, intrigued by the "Listen 
to the Voices of the World" story. On Saturday, 
November 2, I finally found time to try to get the 
stations listed as "Best Heard in Eastern North 
America." I was also curious to hear what Mos- 
cow would have to say in Russian about the dis- 
missal of Zhukov. When, at 44 minutes past mid- 
night, I tuned near the 20 -meter band and heard 
a Russian announcer say "standby for a special 
bulletin," I thought it would be about Zhukov. 

Imagine my amazement and surprise when a 
solemn voice declared in Russian: "We have just 
launched the second Earth satellite." Luckily, I 
had my tape recorder handy. 

Having recorded the special news bulletin, I 
telephoned one of the New York newspapers. The 
man at the 'night city desk refused to believe the 
story about the launching and practically told me 
to go back to sleep. However, I persuaded him to 
take down my name and telephone number. 

About half an hour later, the city desk called 
me back. This time they were willing to believe 
anything I had to say: their monitor had managed 

by then to hear the news but was not able to 
supply the details about Sputnik II. In all the 
excitement, I forgot about my tape and dictated 
the description from memory. I was told that I 
was the first man in the USA to know about the 
Sputnik II launching and that my story would ap- 
pear on the front page. 

My Sunday issue of the newspaper had noth- 
ing to say about the satellite but the story was 
printed in the very last edition, available in New 
York City only. 

On Sunday afternoon, a reporter came to see me. 
He wanted to know what kind of radio receiver I 
was using and if he could hear the Moscow station 
then. I told him about my Philips Concerto FX 
824A-54 high-fidelity radio -phonograph combina- 
tion and the Wollensak dual -speed, dual -track re- 
corder; however, I was unable to satisfy his 
latter request-reception was exceptionally bad. 

Thus, thanks to "Listen to the Voices" in your 
November issue, my story about the Sputnik II 
launching appeared in a New York newspaper and 
two of my local papers. 

GEORGE CHAPLENICO 
Perth Amboy, N. J. 

The Editors were extremely interested and 
pleased that our article started this chain of events. 
Many other readers have written to tell us that 
the article has been very useful as an aid to their 
short-wave listening. 

Modified V.H.F. Ear 
I built the V.H.F. Ear as described in POPULAR 

ELECTRONICS, July '57, with one exception. I 

,.. . 

,, ádASSEMBLE YOUR OWN ' ° 

L ICI LK-I-E _:.RÁ D I'O`PHON E 
General specifications applying lo all models: 

Highest quality workmanship and materials, silver 
plated coils, ceramic capacitors and advanced design 
assures maximum performance with the longest battery 
life. Sensitive receivers can detect signals as small as one 
microvolt and feature automatic volume control and 
noise clipping. Transmitters use high level amplitude 
modulation, have a power input of one watt to the R.F. 
stage and will radiate a signal for 1 to 5 milei (depending 
on obstructions) using antennas supplied. Up to 40 miles 
have been reported by some of our customers when 
communicating with stations having directional beam 
antennas. Radiophones can be used singularly to com- 
municate with fixed stations or two or more to communi- 
cate with each other providing they are for the same 
frequency band. Fully portable, no external connections 
needed. Uses standard radio and flashlight batteries available at your 
local store. Total weight of completed unit including all accessories is 
less than 51/2 lbs. 

Model TC-144. Meets F C C requirements for general class amateur 
license. No minimum age requirement. Variable frequency transceiver 
circuit.Tunes from 144 to 148 mc. Wired, tested and guaranteed elec- 
tronic chassis complete with two high frequency triodes (3A5)..$6.98 
Model TR-144 Similar to above but with independently tuned re- 
ceiver and transmitter circuits. Permits receiving frequency to be 
changed without affecting transmitting frequency $9.98 
Model TRX-50. Crystal controlled transmitter and variable fre- 
quency receiver with R.F. stage. Tunable from 50 to 54 mc. Available 
also on neighboring frequencies at slight extra cost on special order. 
Meets F C C requirements for general and technician class amateur 
licenses as well as for civil defense and other special services. Wired, 
tested and guaranteed electronic chassis complete with six high 
frequency triodes. (3-3A5's) $14.98 
Model TRX50-A. Similar to above but with transistorized audio 
booster stage for extra loud reception $16.98 

for as little as 

$6.98 
NOW 4 MODELS to 

CHOOSE FROM 
IMPROVED CIRCUITS 

GREATER POWER 
plus accessories TRANSISTORIZED 

The following accessories are required to complete 
the walkie-talkie as illustrated and ore sold sepa- 
rately to meet the individual requirements of the user. 
Strong 16 gauge aluminum case (8' x 5' x 3') 
with all holes punched, battery holders, bat- 
tery switch, telephone handset cradle plus all 
hardware and connectors including 18' or 
24' antenna with loading coil (depending on 
frequency.) 
Be sure to specify for which model $4.98 

Above case finished in gray hammertone, (3 coats) if desired .75 
Adjustable shoulder strap .50 
Very active quartz transmitting crystal for models TRX-50 and 
TRX-50-A ground to .01% of your desired frequency and 
hermetically sealed $3.98 
Western Electric telephone handset with push to talk switch and 
standard cord $6.98 
Retractable coiled cord for above handset if desired $1.00 
Handset input transformer .98 
Handset output transformer .98 
In place of the handset transformers you can also use the following: 
Powerful, high impedance, Alnico magnet headphone $1.25 
High output, mobile communication type microphone with re- 
tractable coiled cord $2.98 
Microphone transformer. Best quality shielded type .98 
How to Order Direct from Factory: Check each Item desired and add 
5% of total for postage and insurance. Orders not paid in full will be sent C.O.D. for 
the balance due. All C O.D. orders must include 52.00 deposit. 
Note: Our merchandise may soon be sold only through distributors. Order now and 
save while you can still buy direct. All orders immediately acknowledgetl. 

SPRINGFIELD ENTERPRISES Manufacturing on 
Box 54.E Springfield Gardens 13, N. Y. 
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OBBYISTS! 
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BEGINNERS 

Everybody hails VOLUME 11of the 

oTRANSISTOR 
APPLICATIONS 
BOOK 

Why? Because Volume II of the Raytheon 
Transistor Applications Book is more than a 
collection of circuits. It contains a full section 
on basic transistor theory and circuit design 
(for the beginner) plus a section of installa- 
tion and wiring hints on transistors and a 
section on printed circuitry. 

What's more, it contains complete con- 
struction information including wiring dia- 
grams, illustration and parts lists for a wide 

RA !NEON _ 
&-cee(lence in &cc/um-ice 

February, 1958 
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variety of new transistor 
before published. 

Expert or beginner, if you want to build 
transistorized receivers, transmitters, ampli- 
fiers, signal tracers, electric eye relays or a 
host of other circuits, you should have 
Volume II of the Raytheon Transistor 
Applications Book. Available from your 
Raytheon Tube Supplier or send 50¢ to 
Department V2. 

applications never 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 
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Advanced Electronics 
This is the college -level training you need to 
work with professional engineers on re- 
search, development or production projects 
in such fields as: automation, guided mis- 
siles, radar, television, computers and other 
advanced electronic applications. RCA Insti- 
tutes Resident School in New York City offers 
this comprehensive course,that prepares you 
for any field of electronics you may choose. 

It's the blue ribbon course at RCA Institutes 
Resident School-among several to suit your 
inclination and ambition. Other courses in 
TV & General Electronics, Radio & TV 
Servicing, and Radio Telegraph Operating. 

Classes start four times each year. Applications 
now being accepted. Approved for Veterans 

RCA INSTITUTES, INC. 
School of Television and Electronic Technology 
A Service of Radio Corporation of America 

RCA Institutes, Inc., Dept. PER 28 
350 W. Fourth St., N. Y. 14, N. Y. 

Please send me your FREE catalog of 
Resident School courses in N. Y. 14, N. Y. 

Name 
Please print 

Address 

City Zone. .State 

For Home Study Courses see ad on opposite page. 
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Letters (Continued from Page 20) 

made a sort of conical antenna with #18 wire, and 
with the 2N35 transistor wired in as you described 
I pulled in several FM stations and a plane that 
was about 15 miles away. 

I enjoy "POP'tronics" very much and I hope 
there will be more transistor articles in it. 

P. C. HANSON 
Verona, N. J. 

The Girls Talk Back 
Here's another feminine reader for Dave Kava- 

nagh (August 1957 Letters column). I subscribe 
to POP'tronics and find it a must on my bookshelf. 
I wouldn't miss an issue of it as I am a student in 
electronics and find your magazine not only help- 
ful to me but most interesting, page after page. 

Also to Ruth S. Congram (December 1957 Let- 
ters), I raise that estimated figure for women 
readers. More and more women are entering this 
particular field and achieving success even though 
you don't hear about them as often as the men. 

JEAN ARTHUR 
Detroit, Mich. 

Those Scarce Back Copies 
Your Letters column in the December '57 issue 

included a request for a back copy and listed 
other issues which were also out of circulation. I 
would like to mention that I have one or two 
copies of each issue from October 1954 to Septem- 
ber 1955 inclusive that anyone can have for fifteen 
cents in stamps or coin per copy. 

ALBERT W. ALLEY 
4045 N. Kostner Avenue 

Chicago 41, Illinois 

Sure sounds like a very good deal for some 
lucky readers who get there first. Hope you're not 
deluged with mail. 

An "Economy" Fan 
I am 14 years old and an avid POP'tronics 

reader. I thoroughly enjoy your articles on "Econ- 
omy" testing instruments. Could you publish a 
series of articles on basic radio repair and some 
tricks of the trade! I am trying to get a job in 
a local repair shop. 

Please keep up your wonderful work. I would 
also like to see more of the fabulous Carl Kohler. 

LEWIS PHELPS 
765 Humboldt St. 
Denver 18, Colo. 

Aid to Future Scientists 
I just saw the itém on page 70 of the Novem- 

ber 1957 issue on the Westinghouse Scholarships. 
I believe that this subject deserves more than two 
sentences, for it is supplying our nation with 
future scientists. 

I am a sophomore at Niles Township High 
School in Skokie, Illinois, and have joined a semi- 
nar directly connected with the Westinghouse 
Scholarship Foundation. It is composed of stu- 
dents who have a true interest sin science. 

Each of these students will choose a project on 
which to work. The seminar will look for a scien- 
tist who specializes in this field, and assign him to 
a student. In this way, each student has a teacher. 

(Continued on page 26) 
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The equipment illustrated and text material you get 

with each course is yours to keep. Practilcal work with 
very first lesson. Courses for the beginner and the 

advanced student. Pay -as -you -learn. You need pay 
for only one study group at a time. 

SEND FOR 

THIS FREE 

BOOK NOW 

February, 1958 

RCA Institutes, Inc. Home Study Dept. Z PE 28 
A Service of Radio Corporation of America 
35C West Fourth Street, New York 14, N. Y. 

Without obligation, send me FREE 52 page 
CATALOG on Home Study Courses in Radio, Tele- 
vision and Color TV. No Salesman will call. 

Name 
Please print 

Address 

City Zone.. .State 

Korean Vetst Enter discharge date 

IN CANADA - RCA VICTOR COMPANY, LTD. 

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

For resident school courses see ad on opposite page. 
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Actual tune composed on GENIAC 

COMPUTES, "REASONS" 
PLAYS GAMES 

BUILD IT YOURSELF in a few hours! ELECTRIC 
44.4 , 

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 1958 Model GENIAC KIT contains: (1) a complete 100 -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 Diagrams Manual. A special booklet with full scale diagrams that you can tear out and place on your work bench for easy assembly. (4) Beginners' Manual. Starting from scratch, the manual adds extra experiments. thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 400 components and parts. So-mail the coupon for your GENIAC today! Your money back if not delighted! 

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

Business 
Machines 

Wheeldex Mfg. Co. 
Manuel Missionary 

College 

Walter V. Clarke 
Associates 

Barnard College 
Westinghouse 

Electric 
Phillips 

Laboratories 

General Insurance Los Angeles 
Co. of America Public Schools 

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

Medical College Coral Gables 
Naval Research Bell Telephone 

Laboratories Laboratories 

e - 

K1-Only 

$1 995 
(Add $1.00 W. of Miss. 

$2.00 Outside U. S.) 

A 66 -inch Slide -rule for your pocket 
The GENIAC Calculator carries 66 -inch spiral scales yet measures only ten inches fully extended and six inches when closed. Four to five figures accuracy can be relied on it is indispensable to the scientist, research worker and student. Administrative staff and business men will find it of tremendous value for a most of estimating and checking cal- culations, and quite simple to use. Of non -warping, metal construction. with plastic - coated scales,will ill give years of ice. Model L solves multiplication, division, percentage calculations, and gives logarithms as well. 
Model L stepped postpaid for only $18.95 (add nolty sales tax In N. Y. C.). Use the C ENIAC Pocket Calculator for a week anU If you are of sa[isfi ed repack and mail n bock. 

What typical users say about the GENIAC Calculator 
"May I congratulate you on such an instrument at so modest a price, combining engi- neering and mathematical skill, simplicity of operations in such a small space. It does all you claim-four or five figure accuracy without eyestrain or manifiers. half an hour's study"I 

have tested the GENIAC (c r GENIAC Calculatorl Inmvoffice and find it much superior in clear- ness and accuracy to ordinary slide rules." (F. H. G. B.-, E. Croydon.) "We could not contemplate being without the GENIAC Calculator." (T 6: C Ltd., Manufacturing Chemists, Liverpool.) 
"1 use the GENIAC Calculator for all nt slide -rule rk. and need the extra digit which normal slide -rules cannot give. I hadd to get one of my customers a 

GENIAC 
last month. after using mine in his orrice." (E. 3G. H., Textile Manufacturers, 

GENIAC POCKET CALCULATOR $19.95 Postpaid 

} , t 

watiri":,. 

OLIVER GARFIELD. CO., Dept. PE -28A, 31 Broadway, New Haven, Conn, 
Name Age Occupation 
City Zone State 
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LEAN RN .HOW :;:TO BU11LD . COMP9TERS! 

A ELEC¡TRONIC=MEMORY,:;COURSE 
An essential part of every computer is the memory-a storage device for retain- ing bits (binary digits) of information. The ELECTRONIC MEMORY course contains instructions for building relay memories, magnetic core "Matrix" memo- ries and "SEAC" tube storage memories, with detailed descriptions of over 15 different methods of storing information and automatically giving instructions to electronic devices now in use. The booklets, texts and manuals are a complete course in this fascinating subject. Suitable for all levels-particularly designed for people who have some knowledge of electronics but want to know specific details of electronic computers for professional reasons. Complete question answering service. The memory "Matrix" can be expanded to any desired de- gree and can be used in conjunction with the digital computer kits as an outside memory store. Price of course with all instructions and training $28.00 manuals, texts, etc., postpaid Cl- v 

DiGlTAL:=,COMPUTÉR :.COU-RS¡E 
Have you ever wanted to build a small digital computing device? One that re- 
produces in miniature what computers like ENIAC, SEAC, BIZMAC, etc., do on 
a large scale? Our DIGITAL COMPUTER course shows how to set up and build 
computers and experiment with pulses, storage, gates, flip flops, adding, sub- 
tractirig, multiplying and applications of Boolean Algebra to circuit design. You 
get an introduction to programming. More important, you learn how and where 
to buy computer parts to build your own computers. Manuals, wiring diagrams 
and texts provide a complete introduction to theory and practice of DIGITAL 
COMPUTERS clearly explained. We have a complete question answering serv- 
ice. This is the finest and only DIGITAL COMPUTER course on $28 .00 the market, postpaid C2- O 

COMPUTE1R COURSE_ 
ANALOG COMPUTERS are widely used in engineering and scientific research to duplicate actual physical conditions and to integrate and differentiate directly. 
Our ANALOG COMPUTERS course lists sources of materials, parts, theory and practical instructions, plus wiring diagrams and schematics for adding, multi- plying. integrating and differentiating specific experiments, give practice in cal- culating scale factors, choice of time scales, machine equation and block dia- grams, phase inverting amplifiers. use of parallel imputs, solution of simple dif- ferential equation. \Ve show you how you can build computers at home. Texts discuss theory and design of computer elements, network and operational ampli- 
fiers, multiplication and function generation. This is your best and only com- prehensive introduction to ANALOG COMPUTERS. Each course is a complete 
introduction to the subject with all necessary instructional material $28.00 and parts. Course, Manuals, postpaid . C3- v 

SECTION OF MATRIX 
Diagram of a Neon 
Tube Digital Storage 
Unit. 

A modulo 2 counter. 
More commonly a flip- 
flop arrangement of 2 
triodes. This is the main 
elementary component 
from which counters 
and accumulators are 
assembled. 

R zm 

Block diagram for a 
imple integrating cir- 

cuit. 

UP TO DATE? 
PHYSICS 

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

MATHEMATICS 
Trigonometry 
Algebra 
Solid Geometry 
Calculus 
Statistics 

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

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

CHEMISTRY 
High School 
College 
Analytic 
Qualitative 
Quantitative 
Organic 
Physical 

BIOLOGY 
High School 
Human Biology 
Zoology 
Botany 
Genetics - 

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

Acoustics Hi -Fi P4 
Nuclear Physics PS 

Analog Computer C3 
Digital Computer C2 
Memory Storage CI 
Construction of Robots P57 

PSYCHOLOGY 
Normal PSI 
Child PS2 
Abnormal PS3 
Mental Hygiene PS4 
Aptitude Test PS5 
Rapid Reading PS6 
Construction of Robots PS7 

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

OLIVER GARFIELD CO., Dept. PE -28A, 31 Broadway, New Haven, Conn. 

Name Age Occupation 

City Zone State 

February, 1958 
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Letters (Continued from page 22) 

These people get ,a salary for their services of one 
dollar per year. When the student has spent three 
years on the project he selected, it is entered in 
the talent search. 

As far as the seminar faculty knows, the system 
outlined here is only in use at Niles, but we think 
it will soon be in widespread use in America. 

Don't you think this system will insure Ameri- 
ca's security? 

JOE CROWTHER 
Lincolnwood, Ill. 

TVe certainly agree. Science Service, the non- 
profit institution for the popularization of science, 
and the Westinghouse Educational Foundation 
have been doing a wonderful job for many years. 
Several thousand winners and honorable mentions 
have received aid since the first Annual Science 
Talent Search. 

Short -Wave Listener Responds 
Congratulations on publishing the article "Lis- 

ten to the Voices of the World" (by Stewart West) 
in the November 1957 edition of your magazine. 
It is, among other superlatives, one of the most 
usefully classified listings of short-wave listening 
data I have ever seen. 

As one who has written 52 similar newspaper 
articles during the past year (The Winnipeg Tri- 
bune), I appreciate the immense amount of re- 
search which must have gone into the preparation 
of Mr. West's article. The publication of this 
kind of information, which can be understood and 

used by anyone with a short-wave band on his 
radio, indicates progressive management. Good 
show ! 

HARRY DE PRIVA 
Manitoba, Canada 

On the "Hi -Five" 
I read your article on building a "Hi -Five" 

speaker system and built it. However, I would 
like to know what kind of speakers you used, and 
if you did anything about treating them, such as 
coating the cones, etc. I would certainly appre- 
ciate this information, as Sherwood crossovers are 
hard to find around here. I was figuring on 
perhaps a Jensen Crossover. 

JIM FAHLSINC 
Richmond, Ind. 

Try the following for the Sherwood crossover: 
Sherwood Electronic Labs, Inc. 
2802 West Cullom Ave. 
Chicago 18, Ill. 

Message from a CAP Member 
I have bought POPULAR ELECTRONICS for several 

years at the newsstand, and have built several of 
your projects. They all worked beautifully. I'm 
just breaking into the radio game-hope to get my 
ham ticket next year. 

I read with a great deal of interest the article 
"On The Air With The Civil Air Patrol" by Maj. 
Wayne Winters, CAP. I'm also a member of the 
CAP. If you could add another page to POPULAR 
ELECTRONICS for the CAP, I think it would be a 

a 
NOW YOU CAN. SECURE =A 

HIGH: SALARIED TOP PRESTIGE 
CAREER I N"'`,ELEC.TRONICS" 

IN AONLY".ONE YEAR! .. 

ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 
LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 
BAI LEY 'GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 
UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 
superior training is why Bailey Graduates are being paid moré to start, 
and are advancing more rapidly than many men who have spent four 
years in training. 

'Resident training is easier and' costs less than 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- 
wide employment service for graduates. If you 
want to quickly enter America's fastest grow- 
ing and most exciting industry, write for free 
booklet ... no obligation. 

VETERAN APPROVED 

BAILEY TECHNICAL SCHOOLS 
1625 S. Grand St. Louis 4, Mo. 

r 

- 
This Minneapolis -Honeywell system 
controls hundreds of automatic man -p , 

ufacturing operations. Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES. 

MAIL TODAY 
Please mail immediately this free booklet without obligation 

Nome 

Address 

City State' 

. - . , º o, ,, . 

' 
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BUILD 16 RADIO 
CIRCUITS AT HOME 
with the New Deluxe 1958 

PROGRESSIVE RADIO "EDU-KIT" 

A''Prcictical : Horme.. Radio. Course 
Now Includes 

* TRANSMITTER * SIGNAL TRACER 
* SIGNAL INJECTOR * CODE OSCILLATOR 

only 

$229S 
* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* Excellent Background for TV 

* School Inquiries Invited 
* Attractively Gift Packed 

[ WHAT THE "EDU-KIT" OFFERS YOU 

The "Edu-Klt" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock - 

bottom price. Our Kit is designed to train Radio S Electronics Technicians, making use 

of the most modern methods of home training. You. will learn radio theory, construction 
pristine and servicing. 

You will learn how to build radios, using regular schematics; how to wire and solder in 

a professional manner, how to service radios. Yoe will work with the standard typo of 
punched d 

willm learntal s then 
as well as the 

basic principles 
latest rio.de 

Vela 
will 

construct,f study 
rinted Circuit 

antlusis. with 
RF and AF amoplifiers and oillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code O:eillator. You will learn and practice 
trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
sive Dynamic Radio 6 Electronics Tester 6 the accompanying instructional material. 

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

Absolutely no previous knowledge of radio or sciesee Is required. The "Edu.Kit" is the 
product of many years of teaching' and engineering experience. The Edu-Ki?' will pro- 

vide you with a basic education inElectronics and Radio, worth many times the complete 
price of 522.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

°ATHE. KIT :FOR,.EVERYONE.' A; 
You do not need the slightest background ages and backgrounds have successfully 

in radio or science. . Whether you are inter- used the "Edu-Kit" in more than 79 coun- 
ested in Radio 6 Electronics because you trio, of the world. The 'Edu-Kit" has been 

want an interesting hobby, a well paying carefully designed, step by step, so that 
business o job with future, you will find youcannot make mistake. The 'Edu- 
the "Edu-Kit" a worth -while investment. Kit- allows you to teach yourself at your 

Many thousands of individuals of all own rate. No instructor is necessary, 

PROGRESSIVE TEACHING `.MET,;HOD 
The Progressive Radio "Edu-Kit" is the foremost educational radio kit in the world, 

and is universally accepted as the standard inthe Fold of electronics training. The "Edu. 
Kit" uses the modern educational principle of 'Learn by Doing." Therefore you construct, 
learn schematics, study theory, practice trouble-shooting-all in a closely integrated pro- 
gram designed to provide an asily-learned, 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 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, progressive ann and at your ownrate, you will 
find yourself constructing more advanced multltute radio circuits, and doing work like a 

professional Radio Technician 
Included in the "Edu-Kit" course e sixteen Receiver, Transmitter, Code Oscillator, 

Signal Tracer, and Signal Injector c uits. These are not unprofessional "breadboard" 
experiments, but genuine radio a uits, constructed by means of professional wiring 
and soldering on metal chassis, plus the newnethod of radio construction known as 
"Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE: "ED.Ú=KIT" 
You will receive all parts and instructions necessary to build 16 different radio and 

electronics circuits, each guaranteed to operate eOur Kits contain tubes, tube sockets, 
variable mica, electrolytic and paper dielectric condensers, resistors, tic strips, coils, hard- 
ware, tubing, punched metal chassis, Instruction Manuals. wire, solder, etc. 

In addition, you receive Printed Circuit matei ials, including Printed Circuit chassis, 

sspecial ci al subea lockets, 
hardware 

soldering 
and instrucctions. You also receive a useful set of tools, 

Tester. The "Edu-Kit" also includes Code instructions 
self -powered Dynamic Radio Electronics 

On5 and the Progressive Code Oscillator, 
in addition to F.C. e and Answers for Radio Amateur License training. You 
will also receive lessons for servicing e the Progressive Signal 

receive 
and the 

tools, 
instructions, 

e1c r, High Fidelityoae Guide and a Quiz Book. You recur vm all parts, tools, 
i nafrnef ions. etc. Everything is yours to keep. 

PRINTED CIRCUITRY 

At no Increase in price, the "Edu-Kit' 
now Includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a 

unique servicing instrument that can de- 
tect many Radio and TV troubles. This 
revolutionary new technique of radio 
construction Is now becoming popular In 
commercial radio and TV sets. 

A Printed Circuit is a special Insu- 
lated chassis on which has been depos- 
ited a conducting material which takes 
the place of wiring. The various parts 
are merely plugged In and soldered to 
terminals. 

February, 1958 

Reg. U.S. 
Pat. Off, 

FREE EXTRAS 
SET OF TOOLS 
SOLDERING IRON 
ELECTRONIC TESTER 

PLIERS -CUTTERS ALIGNMENT TOOL 
WRENCH SET 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 

SERVICING LESSONS 
You will learn trnubleshooting and 

will iGpract prn actice repairs one thenner. 
You 

sets that 
you construct. You will learn symptoms 
and causas of troubles in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Sgnal Injector and the dynamic 
iaadio 6 Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 

fees which will far exceed 
your friends dneighbors, 

e the 
and charge 

Prim 1 

the "Edu-Kit." Our Consultation es 
will help naV with any technical problems 
you may nave. 

J. Steen.. of 
writes:5 

Poplar P aced Water- 
bury, Ccets my"I have made 

moneyl rhs for -K friends, s, and made 
ne rht scent t2 paid for itself. I 

was ready to our San for a Coarse, 
but I found your ad and sent for your 
Kit.' 

¡FROM:OUR MAIL: BAI" 
Ben Valerio, P. O. Box 21. Magna. 

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

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

Robert I.. Shoff, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu-Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 

Tet ni swing it so 
q comes roublsfiootig Tester that with 

trouble,the 
Kit is the really 

if there is any 
and 
to be found." 

r ---UNCONDITIONAL MONEY -BACK' GUARANTEE- ---j 
.ORDER DIRECT FROM AD=RECEÍVE'FREE:11ON.US`,.-0 

RESISTOR AND 'CONDENSER KITS..WORY11 ;$7. `' ' 
Send "Edu-Kit" Postpaid. I enclose full payment. of 522.95. 
Senil "Edtf Kit" C.O.D. I will nay 522.95 plus postage. 

o Send me FREE additional information describing "Edu-Kit." 

Name 

Address 

PROGRESSIVE "EDU-KITS" INC. 
497 Union Ave., Dept. 541D, Brooklyn Ti, N. Y. 
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INI 
So simple .... it's like magic? 
LAYER -BUILT COLOR -GUIDE 

Each Kit complete with all parts and instructions 

= If = NEW 

llí LJ-6K., 1 
X2495 ° 

11-6K 10 Watt Amplifier (Little Jewel). Highest 
value in the low priced field, with built-in pre- 
amplifier and record compensator on phono 
channel. 
Freq.Response: ±1DB 20 to 20,000 CPS at 1 

watt. Distortion: 2% harmonic or less at 10 
watts. In Charcoal and Brass. Shpg. Wt. 10 lbs. 
Complete Kit and instructions Net 24.95 

t6 

207AK HiFi Preamplifier. The ideal control unit 
with self -power feature for use with any basic 
amplifier. True flexibility with 10 separate con- 

trols. Feedback throughout for low distortion 
and wide frequency response. In charcoal gray. 
and brass. Shpg. Wt. 10 lbs. 
Complete Kit and instructions Net 44.50 

$ ,0 60 Watt Basic Hi -Fi Amplifier. For 
' use with a preamplifier (such as 

NEW 207A -K). New advanced circuitry for 

25OA.K true high fidelity with exceptional 
reserve power. Shpg. Wt. 40 lbs. 
Complete Kit and instructions 

Net 79.50 
20 Watt Amplifier. With built-in pre- 
amplifier and all controls. Modern 

61 PG -K ' flat compact design for tabletop or 
cabinet installation. Shpg. Wt. 20 
lbs. In Charcoal and Brass. 
Complete Kit with instructions 

Net 59.50 

NEW _ 

207A -K 
$4450 o 

See your Hi -Fi Dealer or write .. . 

GrOflhm es -A Division of Precision Electronics, Inc. 

Dept. P-2 9101 King Ave., Franklin Park, Illinois 

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

Home, 

Address 

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

Letters (Continued from page 26) 

mighty big help and would be welcomed by all 
CAP members. We (CAP) are in dire need of 
lightweight and as small as possible radio equip- 
ment for use on our frequencies, and would like 
to see some schematics for transmitters, receivers 
and other necessary equipment. 

I have a CAP licensed station with both high 
and very high frequency equipment aboard. My 
call is Red Bird 103. 

Thanks again for printing Wayne Winter's 
article. 

R. G. (SKIPPER) MCLAURY 
St. Joseph, Mo. 

Thank you for your suggestion for expanding 
our service to the readers. We certainly plan to 
consider it for the future and welcome comments 
from other readers. 

A Plug for Plug -Ins 
Just wanted to drop you a line to tell you how 

much I appreciate your magazine. I built that 
little plug-in amplifier and it makes my old crystal 
set sound pretty good. Keep up the good work. 

LARRY PRUSAK 
Brooklyn, N. Y. 

Spectacular Window 
The Carl & Jerry story concerning the Tesla 

coil was very good. How about showing a sche- 
matic on how to build one? Sounds like a good 
display gimmick for the front window. 

C. V. JONES 
Hialeah, Florida 

We expect to publish complete data on how to 
build a Tesla coil shortly. It presents some prob- 
lems, however, especially in its applications. 

Clarification 
I enjoyed the article on the Oval -Flex enclosure, 

but think you left something out. The speaker 
shown in the photographs and mentioned in the 
text is the SK -75--a 6" x 9"oval speaker with 
tweeters in the middle. The same company also 
sells a 5" x 7" speaker of similar design. Care 
should be taken not to confuse them. I hope this 
letter will help others to avoid momentary con- 
fusion. The Oval -Flex is quite impressive-both 
my friends and I are amazed at the performance 
it gives. 

S. C. JoxEs 
4411 So. 4th St. 

Arlington, Va. 

Junk Box Circuits 
I enjoy your magazine very much and espe- 

cially the build -it -yourself items. How about 
putting in more items about junk box circuits? 
I find them interesting, easy to build, and enjoy- 
able to use. My junk box consists of a small chest 
of drawers chock full and overflowing. So please 
help me get some of the parts into use. Thanks for 
the article on the saw for plastic-this was a bless- 
ing for me. 

PAT VOSBURG 
Auburn Heights, Mich. 

More junk box items coming up. 3- 
Always say you saw it in-POPULAR ELECTRONICS 28 
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RADIO -TV and 
ELECTRONICS TRAINING 

INCH 
Receiver Kit included 

....AT A PRICE 
YOU CAN AFFORD. 

Get your free book on the 

FAMOUS RTS BUSINESS PLAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equipment 

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

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

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

1. An electric sign for 6. plans for shop 
Ow shop front. arrangernent. 

2. Complete laboratory 7. Instructions on how 
of test equipment. to go into business. 

3. Letterheads, calling 8. Continuous consul. 
cards, repair tickets, tation and help, 
eta. 9. The right to use 

4. easiC inventory of RTS Seal f 

Lobes, parts, Approval, and the 
scpplles. RTS Credo. 

S. Complete advertising 10. The right to use 
and promotional the Famous 
nnterial. Trade Mark. 

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

SAMPLE 
LESSON 

Yes, this great course costs far less than any training of its kind 

given by other major schools) Radio -Television Training School 

will train you for a good job in Television or Industrial Elec. 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of if - a complete training program including over 

120 lessons, Eleven Big Radio -Television Kits, Complete 
Color -TV Instruction, Unlimited Consultation Service ... 
ALL of a really big saving fo you. How can we do 

this? Write to us today ... and find out! 

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

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

We Want 100 More Shops for 1957 

This 35 year old training organization. - 
called RTS, that's Radio -Television 
Training School - wants to establish a 

string of Radio -TV Repair Shops in 
principal cities throughout the U. S. 

So far, '6 such shops are NOW IN 
BUSINESS AND PROSPERING. We 
are signing contracts with ambi- 
tious men to become future own. 

ers and operators of these shops 
in ell areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAY( 

COMPLETE 

COLOR 
INSTRUCTION 

INCLUDED 

you build 
all these units 

1 

*tubes 
excluded 

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

Est. 1922 ,r.4e¡. 1 
9T 

We must insist that the men 
we sign up be trained in 
Radio -TV Repair, Merchan- 
dising and Sales by our 
training methods-because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
YOU . . . we will show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. `WOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR CWN 
HOME, IN YCUR 
SPARE TIME! 

*NM 5PI"» !_rin_ 

:CUT -OUT :AND MAIL -' 7094)', - 
RADIO -TELEVISION TRAINING SCHOOL 
5100 S. Vermont Avenue, Dept. PE 28, 
Lo! Angeles 37, California 

SEND ME FREE - all of these big opportunity books - 
"Good Jobs in TV -Electronics." "A Repair Shop of Your Own" 
and "Sample Lesson." I am interested i : 

RadioTelevision industrial Electronics 
(Automation) 

Name 

Address 

Cita Si State 

3. _ . y., 360 

Age 

J 

February, 1958 
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BUILD ALLIED knight .kits 
the finest electronic equipment in money -saving kit form 

knight -kit "Trans -Midge" 
Transistor Receiver Kit 

Tiny, cigarette -pack -size 
1 -transistor radio kit-fas Y-767 cinating to build. Covers 
the local AM broadcast 
band with exceptional sen- 
sitivity and 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 $245 
.1-149. Headphones. 11/4 lbs $2.15 
C-100. Antenna Kit. 11/2 lbs $1.03 

Model 

$245 

SEE DOZENS 

CC) Send for it 

30 

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. 

Model 
Y-262 

" $1465 

knight -kit 5 -Transistor 
Superhet Portable Radio Kit 

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

printed circuit for easy building; big 
31/2" speaker; push-pull audio out- 
put; built-in ferrite loopstick an- 
tenna. Sensitive reception of AM 
broadcast band with exceptional 
tone. In ultrasmart high -impact 
ivoty plastic case with handsome 
gold trim; size only 71/2 x 33/4 x 13/a". 
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 $1575 

Model 
Y-299 

$1515 

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 

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

"RANGER" SUPERHET 
BROADCAST RECEIVER 

KIT. 5-735 $17.25 

ORDER FROM ÁLLI E D RA"D.1 O 

"OCEAN HOPPER" 
SW RECEIVER KIT 

Y-740 $11.95 

"10 -IN -ONE" 
ELECTRONIC LAB KIT 

5-265 $12.65 

TRANSISTOR RADIO 
RECEIVER KIT 
Y-765 $3.95 

100 N. WESTERN AVE.; CHICAGO 50, ILL. 

Always say you saw it in-POPULAR ELECTRONICS 



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! 

knight -kit Transistorized 
Code Practice Oscillator Kit 

Advanced -design code 
Model practice oscillator-ideal 
Y-239 for beginners learning the 

code. Uses transistor cir- 
cuit-operates for months 
from a single penlight bat- 

tery. Hasclear, crisp tone of approx- 
imately 500 cycles. Includes jacks 
forheadphonetips; screwterminals 
for key. Compact black bakelite 
case with aluminum panel, only 2% 
x 33/4 x 11h". 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 

$395 

Interruption of 
light earn triggers 

relay, to sound chime nil 
orb II, turn on 

II hts, etc. 

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

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., 31/2 lbs. Net .$6.75 

J <040. d 

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 50ft. cable (up 
to 200 -ft. may be added). Antique 
white finish. Size each unit, 43/4 x 
61/2 x 4%". For 110-120 v. AC or 
DC. Shpg. wt., 8 Ibs. 
Model Y-295. Net only $1475 

Model 
Y-295 

$1415 

knight -kit "Space-Spanner"-Bandswitching Receiver Kit .. 

Thrilling 2 -band receiver, easy to build, fun to operate- _ 

Model a terrific value. Bandswitch selects exciting short wave, 
Y-243 including foreign broadcast, amateur, aircraft, police and 

$1595 
marine radio (6.5 to 17 mc), and standard broadcast. 

volume. Headphone connectors are available for private listening; 

Features highly sensitive regenerative circuit. Includes 
built-in 4" PM speaker and beam-poweroutput for strong - 

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, r. 
50-60 cycle AC or DC. Shpg. wt., 5 lbs. (,s 

Model Y-243. Net only $1595 i; 
Y-247. Matching cabinet for above $2.90 tom rr 

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 

. EA S.YHTE-RMS'AVAII BLE 

WIRELESS 
BROADCASTER KIT 

Y-705 $9.50 

PRONO OSCILLATOR KIT 
Y-763 $5.85 

ELECTRONIC 
PHOTOFLASH KIT 

Y-244 $28.50 

Ail ,Prices Net F.O.B Chicago. 

PHONO AMPLIFIER KIT 

Y790 $9.45 

MORE knighl-kits ON 
FOLLOWI49 PAGES o 

February, 1958 31 



everyóne 
can 

afford 

Sensational All -New ALLIED knight -kit H1 -FI 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 -Wafts with Superb Specifications 

_at' 

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 

53995 
fy lesignalrce, udin N ART 
equalizedorever 

possible 
tape head Input.sou Deliversincl 

g 
full 18 watts 

Onlyf3.99 output at only .5% distortion; uses new RCA6973 
hi-fi output tubes; frequency resonse, ± 1 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 HiFi Amplifier Kit. Net only $3995 

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

57695 s/zon-dbtypeof circuit;recommended equalization foraccuracy; all records within 
new 1 2 exclusive 

Only$7.69 printed -circuit switches; 3 printed -circuit boards for time -saving, error -free assembly; separate contin- down uously variable Level and Loudness controls; 8 in- puts for every signal 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 30 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, 41/4 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-lookinv best -performing FM -AM tuner your Y-787 money can buy. Covers full AM broadcast and 88 to 

54995 108 me FM. Sensitivity is 2.5 microvolts for 20 db of quieting on FM; 3 microvolts for 10 db signal-to-noise ratio on AM. Features include: Inertia Flywheel Tun - Only $4.99 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; driftcom- pensated oscillator; neon glow tuning pointer; cathode follower output; two output jacks-one for recorder, one for amplifier; builtin 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. FMAM Hi -Fi Tuner Kit. Net only 54995 

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

Model Y-789 KNIGHTKIT 2Way Speaker System-it's easy! 
Cabinet is pre-finished-you lust 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. lmpedence, 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. 
Model Y-789. 2 -Way Speaker System Kit. 

lY woofer Control Net only $4995 

54995 

Only.$4.99 down 

Tweeter 

ORCER-FROM ALLI E D RADIO 'I0ó Ñ. WESTERN AVE.,, CHICAGO 80,ILi. .; 
. 
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II $3995 

.. # Only 

down 

knight -kit Deluxe Hi -Fi Preamplifier Kit 
Sensational HiFi 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, 
errorfreeassembly; 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 

9 

53995 

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 

r - $3895 n,r 
'F "1 

_ 
Only ...o.. 53.89 
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 Control (with special disabling circuit); fly- 
wheel tuning; pre -adjusted RF coils; prealigned 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.. . $3895 

SEND FOR THE 404 -PAGE 

1958 ALLIED CATALOG 

Model 
Y-754 

FREE -,. 
featuring the complete KNIGHT -KIT line 

V 
See ALL the money -saving ALLIED KNIGHT- 
KITS-Hi-Fi, Hobby, Instrument and Horn 
Kits-in the BIG 1958 ALLIED Catalog. For 
the best values in Kits, for everything in 
Electronics-get this 404 -page Buying 
Guide now. 

knight -kit yACUUM TUBE Grp 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 - 

Model 1500; ohms, 0.1000.10K - 
Y -125 100K; 1.10-100-1000 megs; 

db scale, -10 to +5. 73/4 x 
51/4 x 43/ía'. Shpg. wt., 7 lbs. 

Model Y-125. Net $2495 
$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. 

111= 
°ROER ALLIED - RADl FROM.'. 

IALLIED RADIO CORP., Dept. 19-B8 
100 N. Western Ave., Chicago 80, III. 

II 

knight -kit TEST INSTRUMENTS: 
GET TOP VALUES LIKE THESE 

Gr w 

Mcdel 
Y-128 

$1695 

knight -kit 1000 OHMS/VOLT 

VOLT -OHMMETER KIT 

Low-cost 38 -range VOM- 
exceptional for quality. Fea- 
tures 41/ 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 -I. 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 Y-128. Net $1695 

; I 

Quantity Model Description 

$ enclosed For parcel post, include 
shipped col ect). 

Send FREE 1958 ALLIED 404 -Page Catalog 

Name 

Address 

ITERMS. A VA L B.LE City lone State 

I Pri2esNet F.Ó.B. Chi<ago_ 

I 
' 
I 
I 
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o Youí 
HAVE the 

EAR - 
- 

'0. . 

fix EASY LISTENING? 

NOW YOU CAN HAVE EASY 

LISTENING at a LOW COST 

Easy listening - velvet smooth 
response over the entire audio 
range-that's what you get in 
a new Utah Unidrive Coaxial 
High Fidelity Reproducer. 
Engineered for exceptionally 
fine frequency extension of both 
the bass and extremely high 
registers-a Unidrive will give 
you unsurpassed tonal quality 
-with minimum distortion-a 
velvet smoothness that is a rev- 
elation and a real pleasure to 
hear. 
The Utah Uni drives are unique 
in design and assembly tech- 
nique. A single, high efficiency 
magnet drives two perfectly 
matched and balanced high and 
low frequency cones with 
mechanical crossover, to achieve 
an efficiency heretofore unat- 
tainable in conventional designs. 
A newly developed skiver roll 
cone treatment immeasurably 
increases speaker lifetime. 

See and hear the new Utah Uni- 
drives at your dealers today. Avail- * able in six models and five sizes - 
6 X 9", two 8", two 12" and 15". 
Storting at the unbelievably low 
price of only $15.95. 

Expt. Dept. 

34 

RADIO PRODUCTS. 
CORP.ORATÍON 

NUNTINGTOhi, INDIANA 

Fidevox International, Chi., Ill; 

OP'tronics 

BOOKSHELF 
"THE INTERNATIONAL DICTIONARY 
OF PHYSICS AND ELECTRONICS." Pub- 
lished by D. Van Nostrand Co., Princeton, 
N. J. 1004 pages. Hard cover. $22.50. 

Anyone engaged in technical reading, 
whether professionally or as a hobby, profits 
by the precise definition of terms. This dic- 
tionary is particularly valuable because it 
presents electronic concepts in the context 
of the over-all science of physics. The ex- 
perimenter often neglects this more com- 
prehensive approach, which is indispensable 
for serious reading in science. As the most 
complete and up-to-date reference work 
available in this field, this large dictionary 
is well worth its price. 

Recommended: to serious students, pro- 
fessionals and school librarians. 

"THE HOW AND WHY OF HIGH FI- 
DELITY" by Milton Sleeper. Published by 
the Heath Company, 305 Territorial Rd., 
Benton Harbor, Mich. 48 pages. Soft cover. 
25 cents. 

Not only will this liberally illustrated 
booklet answer your questions about the 
nature of high fidelity, but it spells out 
fundamental principles for hi-fi system 
planning that will benefit even the experi- 
enced enthusiast. Without fancy technical 
jargon or high-sounding terminology, Mr. 
Sleeper tells the complete high-fidelity 
story and leaves the reader with a sound 
basis of knowledge with which to 'evaluate 
performance and selection of equipment. 

Recommended: as a fact -filled hi-fi hand- 
book which you will want for yourself and 
your friends. 

61, C 
"MARINE RADIOTELEPHONE PERMIT Q 
& A MANUAL (3rd Class Operator)" by 
Milton Kaufman. Published by John F. 
Rider Publisher, Inc., 116 West 14th St., 
New York 11, N. Y. 48 pages. Soft cover. 
$1.35. 

The questions and answers likely to arise 
on the FCC examination for a third-class 
permit are given in this manual. There are 
fine follow-through discussions which pro - 

(Continued on page 38) 
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Learn TELEVISION - RADIO 
Servicing or Communications 
by Practicing at Home 
in Spare Time 

WITHOUT EXTRA CHARGE you 
get special NRI kits devel- 
oped to give actual practice 
with TV -Radio equipment. 
You build, test, experiment 
with receiver or broad- c 
casting circuits. 
All equip- 

0 ment your '- 
to keep. 

,li+ 

,..4c«04i )ti 
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NRI Has Trained Thousands for 
Successful Careers in TV -Radio 

r a r-. s is i rr - : ., c t y I a 

{ 

Have the High Pay, Prestige, Good 
Future of a Skilled TV -Radio Technician 
People look up to and depend on the Technician, more 
than ever before. His opportunities are great and are 
increasing. Become a TV -Radio Technician. At home, 
and in your spare time, you can learn to do this inter- 
esting, satisfying work-qualify for impo-tant pay. 

A steady stream of new Electronic products is in- 
creasing the job and promotion opportunities for Tele- 
vision -Radio Technicians. Right now, a solid, proven 
field of opportunity for good pay is servicing the tens 
of millions of Television and Radio sets now in use. 
The hundreds of TV and Radio stations on the air 
offer interesting jobs for Operators and Technicians. 
More Money Soon-Make r 
$10 to $15 a Week Extra 
Fixing Sets in Spare Time 
NRI students find it easy to start fix- 
ing sets for friends a few months after 
enrolling, pick up $10, $15 and more a 
week extra spending money. Many 
who start in spare time soon build 
full time TV -Radio businesses. 
Act Now --See What 
NRI Can IDo for You. 

NRI has devoted 40 
years to developing 
simplified, practical 
training methods. You 
train at home, learn - 
by - doing. NATIONAL 
RADIO INSTITUTE, 
Washington 16, D.C. 

Studio 'Engineer EATS 
"Now Studio Engi- 
neer at KATV. Be- 
fore enrolling, I was 
held back by sixth 
gradep education." 
BILLY SANCHEZ, Pine 
Bluff, Arkansas. 

The Tested Way 
To Better Pay See Other Side 10CUT 

OUT AND MAIL CARD NOW - 

1 fiolA-I 
All the Work He Can Do 

"Since finishing NRI 
Course I have re- 
paired 2,000 TV and 
Radio sets a year. 
NRI proved a good 
foundation." H. R. 
GORDON, Milledge- 
ville, Georgia. 

SAMPLE LESSON 

AND CATALOG 

BOTH FREE 

Has Coo i Part Tilre Buslne 
"Quite early in m 
traininz I atarte 
servicing sets. No 
have complete! 
equipped shop. A 
equipment is pai 
for." E. A. BRED. 
Tacoma, Wash. 

NO STAMP NEEDED! 

WE PAY POSTAGE 

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

NATIONAL RADIO INSTITUTE, Dept. 23 
Washington 16, D. C. 
Please mail me the FREE sample lesson and 64 -Page 
Catalog. (No Salesman will call.) 

Name Age. 

Address. 

City Zone State 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

-......- 

The AA B-1 
vYy SERVICING 

Job a Career 

Opportunities 
jog 

R.010-T ti 
TEWIC1AIs 



Technical "KNOW-HOW" Can Give You Interesting, Important Work 
LEARN -BY -DOING with Kits NRI Sends at No Extra Charge - YOU BUILD AC -DC 

Superhet Receiver 
NRI Servicing Course includes all 
needed ports. By introducing defects 
you get actual servialng experience 
practicing with this 

t L. 
{i AA 

modern receiver. 

k .-- ! '7 Losrn-by-doing. 

14. fl C 
l 

YOU BUILD 
Broadcasting Transmitter 
As part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods Procedures. Train for your FCC 
Commercial Operator's License. 

YOU BUILD Signal Generator 

I, 

a1 

YOU BUILD Vacuum Tube 
Voltmeter 

You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make testa, 
conduct ex- 
perimeata. 

Use it to earn extra cash 7 t , 
fixing neighbors' sets; 

to life theory 
you learn from . w., 
NRI's easy -to- " 
understand tente. 

1 

For Higher Pay, Better Jobs 

Be a Television -Radio Technician 
Servicing Needs 

More Trained Men 
Portable TV, Hi -Fi, Tran- 
sistors, Color TV are mak- 
ing new demands for 
trained Technicians. Good 
opportunities for apare 
time earnings or a business 
of your own. Enjoy prestige. 

i- 
Broadcasting Offers 
Satisfying Careers 
4000 TV and Radio sta- 
tions offer interesting posi- 
tions. Govt. Radio, Police, 
Two - Way Communica- 
tions are growing fields. 
Trained TV -Radio Opera- 
tors have a bright future. 

Train at Home the NRI Way 
Famous for Over 40 Years 
NRI is America's oldest and largest home study 

J. E. Smith, Television -Radio school. The more than 40 

Founder years' experience training men, the outstanding 
reputation and record of this school-benefits 

you many ways. Successful graduates are everywhere, in 
small towns, big cities. You train in your own home, keep 
your present job while learning. Let us send you an actual 
lesson, judge for yourself how easy it is to learn. 

No Experience Necessary-NRI Sends 

Many Kits for Practical Experience 
You don't have to know anything about electricity or 
Radio to understand and succeed with NRI Courses. 
Clearly written, illustrated NRI lessons teach Radio -TV - 
Electronic principles. You get NRI kits for practical 
experience. All equipment is yours to keep. Mailing the 
postage -free card may be one of the most important acts 
of your life. Do it now. Reasonable tuition, low monthly 
payments available. National Radio Institute, Wash. 16, D.C. 

FIRST CLASS 
Permit No. 20-R 

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

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

Washington 16, D. C. 

NRI Graduates Do 
Important Work 

4 a 4 

NRI Course Easy to Works on Color TY 
Understand "NRI changed 

"Opened my own my whole life. If 
shop before re- I had not taken 
ceiving diploma. the course, prob- 
I am independent ably would still 
in my own busi- be a fireman, 
ness." D. P. struggling 
CRESSEY, Stock- along." J. F. ME - 
ton, California. LINE, New York. 

7'1 

See Other Side for More 
Information to Better Pay 

SAMPLE LESSON 

64 -page CATALOG 

both FREE 
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WHAT DO YOU KNO 

ABOUT THESE NEW 

SINGLE -GROOVE 

STEREO DISCS? 
w 

These amazing new stereo discs promise to revo- 
lutionize the world of high fidelity! Now being 
readied for release, these long-playing binaural 
recordings are single grooved ... can be played by 
simple adaptation of your present hi-fi ti g. Priced 
at no more. than ordinary monaural LP's these 

'new discs will at last make stereophonic sound 
possible for everyone.... 
And what do you know about-transistorized hi- 
fi amplifiers which will last forever ... amazing 

1. '9 

.F~ 
._ 

new loudspeakers that have no cones, but "ex- 
cite" the air through ionization ... new inex- 
pensive recording equipment for making stereo 
tapes ... thin -line baffles which match the per- 
formance of many of today's bulkier enclosures? 
New inventions, new improvements, new tech- 
niques are making high fidelity the most exciting 
pastime in America today-for those who keep 
ahead of all the latest hi-fi de's clot u nen Is. And 
now, there's one sure way to do this.... 

Become a Charter Subscriber 
to America's newest magazine 
for high fidelity enthusiasts! 

This is your invitation to become a Charter Subscriber to 
HiFi & Music Review, one of the most important publishing 
projects in the history of high fidelity! 

On sale now, this new monthly magazine will bring you a 
completely fresh approach to the pleasure -filled world of hi-fi 
music and sound. 

In simple, down-to-earth language, Hil'i & Music Retiety will 
show you how to select a system best suited to your hurte ... 
how to place it for best acoustics ... keep you up-to-date on 
every new development. 

You'll tour the world of music. Composers and musicians, 
conductors and arrangers, classicists and jazz buffs discuss their 
works, their ness plans. A panel of experts analyzes the best of the 
2U0 recordings and tapes released each month. You will learn how 
to build a fine record collection, make your own tapes. 

HiFi & Music Review is big, lavish, generously illustrated ... 
printed on the finest paper. You will cherish each issue! 

No matter what interests you most ... opera or blues ... jazz or 
mood ... symphonies or string quartets ... whether you want to 
know more about fabulous stereo sound ... 33% records .. 
tape ... or the new 12 -inch discs that play for 10 hours-you'll 
find it all in this elegant publication. 

USIC REVIEW 

EAST LAKE STREEI., 
AGO 1, ILLINOIS ., 

ANOTHER SPECIAL INTEREST PUBLICATION BY 
ZIFF-DAVIS. ALSO PUBLISHERS OF: POPULAR 
PHOTOGRAPHY, RADIO & TV NEWS, POPULAR ELEC- 
TRONICS, FLYING, POPULAR BOATING, SPORTS 
CARS ILLUSTRATED, AND MODERN BRIDE. 
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CHARTER 

8 months 

for only 

$2.00 
Because only a limited 
number of copies of HiFi 
8 Music Review have 
been printed for the 
first edition, we urge yon 
to accept this Special 
Offer NOW. 

a 

s..L..-.tS 

HiFi 8 Music Review will sell regularly for $4 a 
year (12 issues). By subscribing now you save a full 25% 
...actually get the equivalent of 2 issues free. Bul most 
important, ordering now assures you of receiving Volume 
1, Number 1 of this brilliant new magazine... already 
becoming a valued collector's item. In addition, you will 
receive a handsome Charter Subscription Certificate, suit- 
able for framing. 

Again, the printing of lirst-edition 
copies has been limited. So don't de- 
lay, fill out and mail in your Char- 
ter Subscription %pplication today. 

SUBSCRIPTION. APPLICATION: ''- 
Please enter my Charter Subscription to HiFi & MUSIC 
REVIEW to start with Vol. I, No. 1, at the special rate of 
8 months for only $2. Also send my Charter Subscription 
Certificate. í'h. 28 

O Payment Enclosed. O Bill me. 
Save us expensive billing costs arid we'll add an 
extra issue free- making 9 issues for only $2! 

Name 

Address 

J 
City Zone State 
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when 
you buy 
the 
fabulous 

AUDAXTONEARM KIT 
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A screwdriver ...15 minutes of your time ... 
and the fabulous Audax tonearm kit - that's 
all you need to own your own compass -pivot 
Audax Professional Tonearm at a big saving! 
You'll find accurate assembly of this exclusive 
kit a very simple affair - with assurance 
that the final result will be as fine as 
factory -assembled units! Use any cartridge 
with your Audax arm. Thrill to the wonderful 
new difference it makes in your high fidelity 
system -a difference that confirms your 
wise choice in owning one of the finest 
tonearms ever made! 

At your dealer 12" Tonearm Kit $14.55 
16" Tonearm Kit $17.55 

BEST RECORD PROTECTION INSURANCE - 
Audax "Micro -poise" ... the 

gram weight scale with 

"prescription" accuracy! $3.95 

AUDAX Div. of Rek-O-Kut Co.,lnc.' . Dept. PE 38-19108 St., Corona 68, N. Y. 

1 

Bookshelf (Continued from page 34) 

vide information necessary for fully under- 
standing the material involved in the ques- 
tions. Appendices cover types of radiotele- 
phone equipment which meet FCC require- 
ments for shipboard use and a list of FCC 
field offices. 

Recommended: to all who require ship - 
to -shore third-class permits under the new 
FCC regulations. 

"ATOMIC ENERGY FACTS" issued by 
the U. S. Atomic Energy Commission. 
Available from the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. 216 pages. Soft cover. 
$2.00. 

Providing an up-to-date compilation of 
information in the atomic energy field, this 
volume is entirely devoted to peaceful uses 
of the atom. It describes the technical in- 
formation services the AEC provides and 
how to use them, the special materials and 
services that are available, how to obtain 
patents and licenses-and the rules and reg- 
ulations pertaining to them. 

Other topics discussed include the Atomic 
Energy Commission's program for training 
and education in nuclear science and tech- 
nology, cooperation with friendly nations in 
peaceful applications of atomic energy, raw 
and feed materials, reactor development, 
and radioisotope development. Atomic En- 
ergy Facts is one of the first in a series of 
books sponsored by the AEC which will 
cover a wide range of nuclear applications 
of interest both to the layman and to the 
specialist. 

Recommended: To all needing informa- 
tion on the working of the atom for educa- 
tion and industry. 

"RECEIVING TUBE SUBSTITUTION 
GUIDEBOOK (Third Supplement)" by H. A. 
Middleton. Published by John F. Rider 
Publisher, Inc., 115 West 14th St., New York 
11, N. Y. 72 pages. Soft cover. $1.35. 

This easy -to -follow service aid lists over 
1200 receiving tube substitutions and more 
than 200 picture tube substitutions includ- 
ing European types, along with necessary 
wiring changes. It also contains a cumula- 
tive index to all the previous tube substi- 
tution manuals. 

Recommended: to servicemen and techni- 
cians who need to keep up with the latest 
in tube type equivalents. 

Don't forget our own "Hi -Fi Guide and Year- 

book"-see pages 124 and 125 for details. 30 
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What FCC? Is The 
It's amazing what the future holds for you in 
this modern world of electronics. Let me send 
you the entire story-FREE! 

How to pass the FCC Exam 
Successful Electronic Training 

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

CARL E. SMITH, E.E., President 

Interested In 

Electronics -I VRadio 
' CARL E. SMITH, How Can I Get a Valuable 

E. E., President 

FCC COMMERCIAL LICENSE? 
then you will want to know My Passport to Future Security 

Get These Free 

HOW ¶0 
PASS 

II 113\ 
LICENSE 

EXAMINATIONS 

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

Join the List of Successful 
Electronic Technicians 

John H. Johnson, Boise City, Okla. 
Prentice Harrison, Lewes, Del. 
William F. Masterson, Key West, Fla. 
J. A. Niedeck. Bethlehem, Pa. 
Gerald J. Collier, Columbus, Ohio 

And Thousands More! 

License 
1st 
1st 

2nd 
2nd 
2nd 

Time 
20 weeks 
27 weeks 
24 weeks 

8 weeks 
16 weeks 

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

Start Building 
for a Lifetime 
Profession 

r 

Employers make job offers every month! 
Your FCC ticket is recognized by most employers in 
the Electronics field as proof of / your technical ability. 

71 Pave the way for Your Share of 
the better things in life. 

Accredited by the ' 

linstitute of Radio Elea= National Home Study Council 

Desk PE -35 4900 Euclid Ave., Cleveland 3, Ohio \`'- ___n 
Clevelan 

Please send Free Booklets prepared to help me get ahead in Electronics. 
I have had training or experience in Electronics as indicated below. 
o Military Amateur Radio Telephone Company 
o Radio -TV Servicing Broadcasting Other 

Manufacturing Home Experimenting 
In what kind of work are you now engaged9 
In what branch of Electronics are you interested? 

Name Age Address 

City Zone State 
Special Tuition Rates to Members of Armed Forces PE -35 
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LATEST [`i/7/!I® 33-00 NORTHERN BLVD. 

E/CO4 

Li LONG ISLAND CITY 1, N. Y. 

Show me HOW TO SAVE 50% on Laboratory Preci- 
sion test instruments & Hi -Fi. Send FREE ,catalog & - CATALOG name of neighborhood EICO Distributor. PE -2 

SAVES YOU 500 Oh :your Name 

TEST INSTRUMENT..&HI-.FI:COSTS Zone. . .State 

50 KITS & WIRED MODELS to,choose from I;; Occupation 

Home, car, TV, 
appliance repairs: 

#540 NEW! 

READI-TESTER 

KIT $12.95 

WIRED $15.95 

VACUUM TUBE 

VOLTMETER 

#221 

KIT $25.95 

WIRED $39.95 

Prices 5% higher on West Coast 

NEW! PEAKtoPEAKI 
1000 Ohms/Volt 

VTVM MULTIMETER 

#232 & UNI-PROBES #536 

(pot. pend.) 

KIT $29.95 

WIRED $49.95 

KIT $12.90 

WIRED $14.90 

You build EICO KITS in one evening = but they last ° 

°a LIFETIME! OVER :1 MILLION in 'usé today! 
\- .`' ' E 

TUBE 

KIT $34.95 

° óal 1® 
to 1 IOi 

(, 
q: 

TESTER #625 

WIRED 

,.: 

r 

$49.95 

iii py 
#666 ' iPj NEW! DYNAMIC 

a PeN i 
3r CONDUCTANCE 

1,,,,e71 I TUBE & 

TRANSISTOR TESTER 

KIT $69.95 WIRED $109.95 

k 

`,f: 

.w- 
IM ° imlr ran 

a -: 
° .14.',-,G.' 

_ 

_ 
° r" 

S" PUSH-PULL 

SCOPE 425 

KIT $44,95 

WIRED $79.9$ 

Lowest -priced 
professional Scope 

a ° d: 
° ° á 

.'ü `<i 
` °' = 5; ._QL1 ó dr_ 
tg `. 'Q s13 

NEW! COLOR 

BLACK -WHITE 

5 -MC TV 

SCOPE #460 

KIT 579.95 

WIRED $129.50 

KIT 

TYFM SWEEP Pkli 
º'.6 GENERATOR º 

#360 

$34.95 WIRED $49.95 
MULTI -SIGNAL 

KIT $19.95 

Í1% 0 .- 
TRACER 

WIRED 

` 

#145 

$28.95 

r 
, 

1000 Ohms/Volt 

MULTIMETER "` á 

t #556 »2.GENERATOR 

;: (4Vz" METER) 

0 ,;:o: f .-:' KIT $16.90 

,br `'' WIRED $23.50 

NEW! 

RF-AF SIGNAL 

324 

( 
150 kc to 435 

KIT $26.95 WIRED 

_'- 
7-, 

Q 
; Via.vo, 

S 4:1 Pó mcl)a 
$39.95 

-1- r 

'}} 
.L 

KIT $29.95 

. -.t 
:At 

-CI- ''..-- 

.-- 
cR 6V 8 12V 
-` 
E BATTERY 

.-,,-ELIMINATOR 
. 

8 CHARGER . 
#1050 

WIRED $38.95 

=^ - ® 
ex y:^ 

re', ' _ ¿ 0 _--' -= 

- 

- 
XiN 

a ' 
e 

" 

KIT $9.95 

Test radio, hearing aid, 
flashlight, photoflash, 
electronic equipment 

batteries: 

BATTERY TESTER 

1 #584 

WIRED $12.95 

1/.. 

KIT 

RETMA 

KIT 

oe 

$5.95 

Res. Sub. 

Box #1100 

$S'.95 WIRED $9.95 

RETMA Ca Sub. P 

Box #1120_ 

WIRED $9.95 

RC BRIDGE & RCL 
COMPARATOR #950B. 

KIT $19.95 WIRED 129.95 

HIGHEST,:..QUALITY :HI-FI at the lowest 

. NEW! FM TUNER #HFT90 
KIT, less cover: $39.95" 
WIRED, less cover: $65.95° 
Cover: $3.95 °excise tax incl. 

NEW! 
20 -WATT 

Ultra - 
Linear 

Williamson- type 
INTEGRATED AMPLIFIER 

4...H F20 
KIT $49.95 WIRED $79.95 

NEW 
MASTER 

CONTROL 
PREAMPLIFIER t'HF61 

KIT $24.95 WIRED $37.95 
with Power Supply: 

KIT $29.95 WIRED $44.9S 

NEW! 
50 -WATT 

Ultra - 
Linear 

INTEGRATED AMPLIFIER 
#HF52 

KIT $69.95 WIRED $109.95 

'oÇ%EICfi/9 ly 

ices .r. . 

NEW! 

60.WATT 

Ultra linear 
{Y' HIGH 

FIDELITY: 

POWER AMPLIFIER 

#HF60 with ACES 70.330 OUTPUT OPUS 

KIT S72.90 WIRED $99.90 

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

Vitally 
different 
8 better! 

NEW! 

COMPLETE with 
FACTORY -BUILT 

CABINET -2 -WAY 

HI.FI SPEAKER 

IYSTEM #14F51 

$39.9; 

New 
Standard 
Speaker 
System 

HFS-2 
$139.95 
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Radio and radar help - 

astronomers search 

By MIKE ,BIENSTOCK 
Asaciate Editor 

IT WASN'T VERY LONG AGO that astronomy, 
like the mythical Cyclops, had only one eye-the 

optical telescope. Astronomers expected that bigger 
and better giant "eyes" would unlock the remaining 
closed doors of the universe. Everything, it seemed, 
was progressing quietly in its well -ordered way. 

Then a second eye was developed, that of radio 
astronomy. A whole new universe opened-an in- 
credible dimension they didn't know existed. Today 

Febivarv, 1958 
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Long-range radar is used 
to track the Sputniks in their 
orbits. A typical transmis- 
sion -response pattern appears 
above the symbol for the In- 
ternational Geophysical Year. 
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radio astronomy is flourishing like a lusty 
youngster; it may some day equal or even 
exceed in importance the 4000 -year -old 
science of visual astronomy. 

Another branch of the science is long- 
distance radar, which is now coming into 
its own in tracking the Russian Sputniks. 
As a matter of fact, some of the giant 
radiotelescopes have had radar antennas 
installed in them for this job. 

Static Identified. Radio astronomy is 
the science dealing with radio -frequency 
emissions from the stars, a phenomenon 
never suspected until about 1930, when Karl 
Jansky, a Bell Laboratories engineer, began 
to study and measure different kinds of 
static at frequencies around 20 mc. Before 
long he realized that the hiss -type static 
which he encountered was being emitted 
from definite points in space. Working in his 
own backyard observatory, Grote Reber, 
another radio engineer and a radio amateur, 
confirmed Jansky's discovery. Using a small 
parabolic antenna, he plotted the first radio 
star sky map. 

Giant strides have been made from these 
small beginnings. Dozens of radiotelescopes 
are scattered across the earth, their sensi- 
tive antennas constantly probing the heav- 
ens, recording the strange radio impulses. 
We now know that three types of "stars" 
emit radio waves: huge hydrogen gas 
clouds, made up of such a thin diffusion of 
atoms that they would be called vacuums 
on earth; novae, which are stars that have 
exploded with awesome violence; and colli- 

42 
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sions of huge star clusters or universes 
called galaxies. 

Heretofore, one of the stumbling blocks 
for astronomers had been the huge masses 
of dust scattered about the galaxies which 
prevented light from more distant stars 
from being seen on earth. Scientists could 
only guess what lay beyond them. Now, 
however, radio astronomy is unlocking even 
this secret. By focusing on gas cloud signals 
coming from behind the dust pockets (at a 
frequency of 1420 mc.), astronomers have 
been able to "count" the number of stars 
beyond. Mind you, they are not only count- 
ing the number of gas clouds whose radio 
emissions pass easily through the dust but 
-mathematically-the actual number of 
"visual" stars. They have learned that the 
greater the radio emission from an area, the 
greater the number of stars that are located 
there. 

Sources of Emission. Radio emission 
from gas clouds was first predicted in 1944. 
It wasn't until 1955, however, that the sig- 
nal was picked up on radioscopes. But since 
then astronomers have made up for lost 
time. They have used the 1420-mc. signal, 
and shifts in this frequency caused by the 
Doppler effect, to determine how fast and 
in which direction the gas clouds are mov- 
ing. Such data have allowed them to plot 
the movement of our own galaxy, the Milky 
Way, as well as to gather more information 
on our expanding universe. 

The second most intense radio source, in 
the constellation of Cygnus, has been found 
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Astronomers call fhe probable 
radio source at the upper left 
"NGC 5128"-it is thought to be 
two galaxies in collision. This photo 
was made with the 200 -inch Pal- 
omar optical telescope. Immedi- 
ately above is a photo of Jupiter, 
showing the huge "Red Spot" in the 
upper left-hand segment; this larg- 
est of planets is a radio source as 
well. The largest parabolic radio - 
telescope (above, right) is at Jod- 
rell Bank, England; a movable dish, 
it is a 250 -foot monster which has 
also been used in tracking the Rus- 
sian Sputniks. At the right is the 
61 -foot movable parabolic antenna 
at Stanford Research Institute in 
Menlo Park, Calif. 

..-. r. .. o. ..+ ..m._ , { ,.; 
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-*HOW A RADIOSCOPE WORKS 
Radiotelescopes are tuned to receive certain radio 

frequencies and indicate the direction from which they 
come. The two most common, the parabolic reflector 
(dish) and the interferometer, use two different methods 
to gain the same end. Note that in the dish (Fig. 1) 
there is a single response pattern, a fairly wide one. The 
dish is used just like an optical telescope: it "focuses" 
on a point as closely as possible-by using the maximum 
response point "A" on the radio source. On the other 
hand, the interferometer (Fig. 2) responds with a series 
of lobes as the angle of observation of the radio source 
changes, alternately reinforcing and canceling. Using the 
angles between these peaks, such as between "X" and 
"Y." the position of the radio source can be calculated 
with a somewhat better degree of accuracy. 

to be from two whole galaxies in collision 
about 200 light years away. Another is 
listed only as NGC 5128 by astronomers. 
Others are being charted. 

Our own sun has been proving a fruitful 
source of radio propagation. Although the 
study of the radio spectrum of the sun was 
begun only within the past few years, it has 
been determined that a huge amount of 
radio energy comes from the areas around 
large and active sunspots. This is in the 
5 -meter band. It is thought that the flares, 
being highly ionized gas, may produce 
strong electric fields when given rotational 
motion, which in turn may be the cause of 
the radio emissions. 
44 
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Scientist measures and records 
radio observations of satellites 
at Lincoln Lab's new long-range 
radar station, Lexington, Mass. 

Of the planets, Jupiter was the 
first to be picked up on radioscopes; 
the signals are apparently due to 
large - scale atmospheric disturb- 
ances. Venus was next to be de- 
tected. Radio -frequency measure- 
ments showed this planet to have a 
temperature higher than that of 
boiling water. Optical measure- 
ments had shown only half that 
temperature, but since Venus is 
covered by a layer of clouds, the 
optical measurements only tool: 
the cloud surface into account. 

Mercury, Mars and Saturn are expected to 
be heard from soon via their radio signals. 
And some cosmic static comes from "dark" 
areas, where stars -have never been seen. 

Two Types of Scopes. The radiotele- 
scope is usually one of two types, the para- 
bolic reflector (dish), and the interferom- 
eter. There are other types-helical, horn, 
and combinations of two or more types. The 
first two, however, are most generally used. 

The largest "dish" is the one just corn - 

DIPOLE 
ARRAY 

X 
Y 

111YI 
WAVELENGTHS 

FIG. 2 

pleted and now being tested at Jodrell Bank 
in England. This has a diameter of 250 feet, 
and is steerable, which will allow it to cover 
all of the visible sky. It will complement 
the fixed 220 -footer in operation there for 
many years. Work has also begun on a 140 - 
foot steerable dish at Green Bank, West 
Virginia, which will be the largest of its 
type in the United States. 

Another new scope is under construction 
at the University of Michigan-this 85 -foot 
dish will be completed in time to aid the 
International Geophysical Year effort. Re- 
cently completed was a long-range radar 
station at Lexington, Mass. Built by the 
Lincoln Laboratory, this radar has been 
used successfully to track the Sputniks. 
It is also being used to check the radio 
effects of meteors and the aurora. 

(Continued on page 123) 

POPULAR ELECTRONICS 



t, 

i 

y 
r° ^ 

f 

- ,7 
`" 1+ -.--ái,g - 

t 

. 

o'1V^'F , 

lir`' -1 

By E. G. LOUIS 

ALL ELECTRONIC EQUIPMENT that 
feeds earphones or loudspeakers con- 

tains stages which handle the audio signal. 
Our receivers, whether old or new, AM, FM 
or TV, all include audio amplifier stages. 
So do all audio systems, from hi-fi types to 
intercoms. For testing newly completed 
projects or repairing old ones, the audio 
generator is a very useful instrument. 

As you know, commercial audio genera- 
tors are usually large and fairly expensive 
bench -type instruments. They supply low - 
distortion sine -wave signals over a wide 
range of frequencies and with excellent fre- 
quency calibration. Such instruments are 
needed for precise measurements or tests. 

However, for servicing and signal -injec- 
tion trouble -shooting techniques, we don't 
need a "perfect" sine wave. What we do 
need is a test signal with a frequency in the 
middle of the audio range and an output 
variable from near "zero" to about a volt. 

You can construct a midget audio gener- 
ator in a single evening which will meet 
these basic requirements. Truly "pocket - 
sized," the completed instrument is not 
much larger than a package of cigarettes. 
It can be operated from the equipment un- 
der test or from its own power supply. A 
versatile separate power supply circuit will 
be discussed later in this article. 

AUDIO GENERATOR 

This audio generator will supply a pulse - 
like signal at a moderately low output im- 
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Pocket 
Size 

Test 

Instruments 

Part 2 

Simple audio generator helps 

you to trace a signal through 

amplifier stages 



Infernal view of generator 
shows parts layout. When 
drilling lead and compo- 
nent holes, do not use exces- 
sive pressure on the brittle 
plastic. When soldering to 
the lugs, take care not to 
melt the cabinet. Schematic 
below shows method of ob- 
taining low impedance output. 

RI R2 
2 MEG. IMEG 

PARTS LIST 

CI 
.05yfa. 

C2 
.05ufd. 

BPI 
OUT 

OUTPUT 

BP2 
-0GND 

BPI, BP2-Binding posts 
Cl, C2-0.05-µfd., 400 -volt 'miniature capacitor 
C3 -0.001-41d., 400 -volt capacitor (see text) 
R1-2-megohm, V2 -watt resistor 
R2-1-megohm potentiometer (Tone) 
R3 -5000 -ohm potentiometer (Level) 
1-NE-2 neon bulb 
1-Small plastic box or metal case 
Misc. knobs, machine screws and nuts, wire, 

solder, etc. 

Í 
INPUT I 

d 
> 
r- 
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AUDIO AMPLIFIER 

PREAMP ' STAGE ---- 
, 

OUTPUT 
STAGE 

TO VARIOUS TEST POINTS 

AMPLIFIER - 
CIRCUIT 

GNO. .- 

l 
SPKRI 

EC 

Interstage test points 
will enable rapid 
trouble -shooting of 
audio stages in hi-fi 
equipment or receivers. 

iI 

pedance. A neon bulb is used instead of a 
tube or transistor. And two controls are 
provided to adjust amplitude and frequency 
for special tests. 

The NE -2 neon bulb is employed in 'a re- 
laxation oscillator circuit and need not be 
visible as far as the use of the instrument 
is concerned. However, if you leave a cut- 
out in the housing so that the bulb can be 
seen, it will serve as an attractive pilot light. 

Five -way binding posts (BPI, BP2) or 
any similar type of connector can be used 
for the output terminals. Two flexible leads 
are provided for connecting the instrument 
to a d.c. power supply source. These leads 
may be terminated in spade lugs, banana 
plugs, 'phone tips or small insulated alli- 
gator clips. 

House the unit in a small plastic box or 
metal case. If you use a transparent plastic 
box, you can make an attractive front panel 
by drawing a dial layout on a piece of col- 
ored cardboard with black ink. Mount the 
cardboard tightly against the inside of the 
cover. Controls and output terminals may 
be labeled by hand or with a typewriter. If 
a metal case is employed, you can give the 
completed unit a professional appearance 
by labeling it with standard radio decals. 

To use the instrument, first connect the 
B+ and B- leads to a suitable d.c. voltage 
source (95-150 volts). This may be the B 
supply of the equipment being checked, bat- 
teries, or a separate power supply. Then 
connect standard flexible test leads to the 
generator's output terminals and to appro- 
priate points in the equipment under test. 
Adjust the frequency and amplitude con - 
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trols as needed. The basic signal injection 
test technique is illustrated on page 46. 
With this approach, trouble -shooting audio 
stages is a "snap." 

Connect the audio generator's Gnd. lead 
to the amplifier ground. Then connect the 
Output lead to the input of the amplifier's 
output stage. This may be either the grid 
of a vacuum tube or the base of a common 
emitter transistor amplifier stage. If the 
amplifier's power supply circuit and output. 
stage are operating normally, an audio tone 
will be heard from the loudspeaker. Set the 
audio generator's Level control to the mini- 
mum level that will give an audible signal. 

Next, transfer the generator's output sig- 
nal lead to the input of the previous stage. 
Again, an audio tone should be heard from 
the loudspeaker, but with increased volume, 
due to the added gain of the second stage. 
Again reduce the generator's output level 
until the signal is just audible, and transfer 
the output lead to the input of the next 
preceding stage. 

Continue this technique, stage by stage, 
until you reach the input of the amplifier. 
There should be an increase in volume as 
each stage is added to the amplifying chain. 
Stage gain is indicated by the relative in- 
crease in volume between adjacent stages. 
If there is a drop in volume, or if the tone 
disappears entirely, you have isolated the 
defective stage. The final step is to check 
operating voltages and components in that 
stage until you isolate the defective part 
or connection. 

This basic servicing technique can be 
used both with factory -built equipment and 

Completed generator is seen 
below. Neat control pan- 
el markings can be achieved 

. by typing or hand lettering 
the appropriate markings. 

_3 
HOW IT WORKS 

This audio generator is basically a simple relaxation 
oscillator, modified to provide an output signal across 
a low -impedance load. Its output signal has a rounded 
waveshape instead of the usual saw -tooth waveform that 
a neon bulb oscillator produces. 

In operation, a d.c. voltage (from 95 to 150 volts) 
is applied to the two power supply leads (B+ and B-). 
Capacitor C3 charges slowly through series resistors 
RI and R2 until the voltage across it reaches the 
firing potential of the NE -2 neon bulb. Then the bulb 
fires and discharges the capacitor through the Level 
control (R3). 

With C3 discharged, there is no longer sufficient volt- 
age available to keep the neon bulb conducting, and it 
extinguishes, allowing the capacitor to recharge. This 
action keeps repeating, developing a signal voltage 
across R3. 

Operating frequency is determined by the time con- 
stant of R1, R2 and C3 and by the applied voltage. 
Since R2 is variable, it serves as a Tone (or Frequency) 
control. 

The setting of R3's center arm determines the por- 
tion of the available signal voltage that is applied to 
the two output terminals (BPI and BP2) through iso- 
lating and d.c. blocking capacitors CI and C2. 
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The power supply shown at right 
may be used for a number of purposes 
in addition to that of powering the 
generator. Schematic below includes 
a surge resistor and line isolation. 

SI 

I17VA.C. 

TI 

SRI RI 
} 4711. 

CHI 

PARTS LIST 

BPI 
B+ 

+ BP2 
_ECYCASE 

8P3 
B 

BPI, BP2, BP3-Binding posts 
CI, C2-20-40 pfd., 150 -volt, dual electrolytic 

capacitor 
CH1-10-henry, 65 -ma. filter choke 
R1 -47 -ohm, 1/2 -watt resistor 
Sl-S.p.s.t. toggle switch 
SRI -65 -ma. selenium rectifier 
T1-1:1 isolation transformer, secondary rated 

at 65 ma. (minimum) 
1-9"x 4" x 2" metal case (ICA No. 3810) 
Misc. rubber feet,terminal strip, line cord and 

plug, machine screws and nuts, wire, solder, 
ground lugs, etc. 

for "debugging" home -built amplifiers. The 
investment made in components (about 
$4.00) will be more than compensated for 
by the time and effort saved in servicing. 

POWER SUPPLY 
Since the audio generator's current re- 

quirements are low, the d.c. needed to op- 
erate it may be obtained from the equip- 
ment (receiver, phono amplifier, etc.) being 
tested. Simply connect the B+ and B- 
leads to appropriate terminals in the equip- 
ment. Connection across the second filter 
capacitor will usually be correct. 

However, many receivers do not have 90 
volts or more of d.c. available in their cir- 
cuits which we can borrow for powering the 

a 

r! 

. r'.`7 , .. ,. 
audio generator. Portable sets using 45- or 
67 -volt batteries and transistor sets are in 
this class, and a separate power supply for 
the audio generator is necessary when test- 
ing them. Some of you might want to em- 
ploy the separate power supply at all times 
for convenience and for safety. 

A suitable power supply circuit is shown 
at left. Supplying about 130 volts, d.c., 
this unit may be assembled from easy -to -- 
obtain, low-cost parts in a single evening. 
Its exact output voltage will depend on the 
load. House the power supply in a standard 

HOW IT WORKS 
In operation, the rectifier circuit is isolated from the 

a.c. power line by transformer Ti. S.p.s.t. switch SI, 
in the primary circuit, serves as an "on -off" switch. 
A single selenium rectifier stack (SRI)'is used as a 
half -wave rectifier, with ripple filtering provided by a 
"pi" type LC filter, consisting of electrolytic capaci- 
tors CI and C2, and iron -core filter choke CHI. A 
small series resistor (RI) serves to limit the surge 
currents as Cl charges, and thus protects the selenium 

rectifier against accidental burn Out. 

4" x 4" x 2" metal case, so that it will require 
relatively little space on the workbench or 
in the tool box. 

By using a "shock -free" design with the 
chassis isolated from the power line circuit, 
you can also use this power supply as a safe 
substitute B supply for table model. receiv- 
ers, small phonograph amplifiers and porta- 
bles..l.nd, since either output terminal may 
be connected to circuit "ground," you can 
even use it as a negative bias supply for 
a moderate -sized radio transmitter. 30 

Make Close -Range Light in Two Minutes 
An emergency lantern can be quickly 

made with a 3 -volt A battery, such as the 
Burgess F2BP or equivalent, a screw base 
pilot lamp socket and a flashlight bulb. 
Straighten the pilot socket clip and drill 
a %.," hole near its end to enable it to be 
installed on the battery terminal screw. 
The battery is comfortable to grip and no 
switch is needed. The bulb can be given 
a twist in for "on" and a reverse half 
twist for "off." George P. Pearce 
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By MYRON JOSEPH 

Can You we the Time? 

JUST how important 
is the right time? 

If you're a ca'rpenter, 
or a storekeeper, or a 
salesman, or a book- 
keeper, it probably 
doesn't matter much if 
your watch is a minute 
or two off. It's no life - 
and -death problem. 

But what if you run 
a radio station ... or 
you're a scientist in- 
volved in delicate 
measurement ... or a 
ship's captain who has to check his position 
at sea ? Then time may be of the greatest 
importance-accurate time, to the very 
fraction of a second. 

Fortunately for the United States-and a 
good part of the rest of the world-the 
National Bureau of Standards maintains a 
service which broadcasts time checks every 
hour of the day, seven days a week, 52 
weeks a year. This is Station WWV in 
Beltsville, Md., as unusual a radio station 
as ever transmitted a signal. 

In operation since 1923, the station broad- 
casts six widely used technical services: 
February, 1958 

Tune in Station WWV to set your watch 

or use any of its other precision services 

a 

Some of the antennas used by Station WWV on its eight frequencies. 

standard radio frequencies; standard audio 
frequencies; standard time intervals; stand- 
ard musical pitch; time signals; and radio 
propagation forecasts. 

Checking Sputniks. When American 
scientists began tracking the Russian earth 
satellites, they relied on the WWV broad- 
casts for coordinated timing. Amateurs and 
short-wave listeners depended on it to deter- 
mine the frequency on which the Sputniks 
were transmitting. (One of the frequencies 
WWV uses is 20 mc. The first Sputnik used 
a frequency of 20.005, as well as a higher 
one, 40.002 mc. SWL's and hams found it 
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The chart below outlines the six functions of 
WWV. In box at bottom of page, letters 
indicate current conditions, numbers tell the 
conditions expected in the following six hours. 

600 

TIME TICKS 

TONE SIGNAL 

SILENT 

440 

IIIIII 
600 

Audio frequency and lime interval 
generating equipment at WWV is ad- 
justed by a Technician of the station. 

easy to tune to WWV, then detune slightly 
to pick up the satellite transmission.) 

When a piano tuner in Chicago wants to 
find out if his tuning fork is on pitch, he can 
dial WWV and listen for the audio fre- 
quencies broadcast most of the time during 
each hour. He listens for the 440 -cycle tone 
which is standard in the U. S. for A above 
middle C. 

In addition, a 600 -cycle tone is broadcast, 
because this frequency can conveniently be 
converted by electronic instruments into 
other frequencies, and it can be divided by 
ten to get 60 cycles, to be compared by 
power stations with their a.c. frequency of 
60 cycles. Since electric clocks remain accu- 
rate only if the power frequency is main- 
tained accurately, utility companies find 
this service a blessing. 

The audio frequencies are interrupted 
precisely two minutes before each hour. 
They are resumed precisely on the hour 
and each five-minute period thereafter. In 
this way, they accurately mark the hour 
and each successive five-minute period. 

Fine Adjustment. A watch manufac- 
turer in New England must check his in- 
spection instruments to insure the accuracy 
of the watches he makes. He will tune in 
on WWV for the pulses spaced at inter - 

(Continued on page 130) 

THIS INFORMATION IS TRANSMITTED 
IIM L stemma) E.131%AFTER 

EACH TONE SIGNAL EXCEPT -Iu.T. 
OIIN E WHERE INDICATED BELOW CODE 

1E.s.T. INVOICE 

440 

Q 1 2 3 4 5 10 15 
TIME IN MINUTES r-+----- . 

2 

0 10 20 70 40 50 0 10 20 30 4Ó 50 

600 440 

20 25 

MIN. 

2 MIN. 

600 

30 

o 

440 

I 

35 

O 10 20 30 40 50 O 10 20 !0 40 50 10 

' I RADIO PROPAGATION;; CoLL SIGN AND E.BT.1 

E.S.T.-EASTERN STANDARD TIME I FORECAST IN CODE II IN VOICE 1 

I TRANSMITTED 15.50 II U:r. IN COOS I 

U.T.--UNIVERSAL TIME (GREENWICH) 1 

MINUTES PAST 
II E.i.T. IN VOICE 1 L EACH HOUR J 

THIS INFORMATION IS TRANSMITTED 
AT 19.50 MINUTES PAST EACH HOUR 

ONLY 

STATION WWV TRANSMITS 24 HOURS DAILY 
ON THE FOLLOWING FREQUENCIES - 

2.5 Mc 

5 MC 

10 MC 

15 MC 

20 Mc 

25 Mc 

TOTAL TIME I HOUR 

600 

40 

-1600 . l 440 

1 I 1 

45 50 55 
1 4 

r -i- 1 MIN.-i, 

60I 
0 

O 10 20 30 40 50 10 

(RADIO PROPAOATIONiI CALL SION AND E.S.T.l 
I FORECAST IN CODE II IN VOICE 
TRANSMITTED 49.5011Ú.T. IN CODE I I MINUTES PAST 

EACH HOUR ILE.S.T. IN VOICE 1 

THIS INFORMATION IS TRANSMITTED 
AT 49.50 MINUTES PAST EACH HOUR 

ONLY 

RADIO PROPAGATION 

DISTURBED GRADES (WI UNSETTLED GRADE (U) NORMAL GRADES (N) 

I -USELESS 
2- VERY POOR 
3 -POOR 
4 -POOR -TO -FAIR 

5 -FAIR 6 -FAIR -TO -GOOD 
7 -GOOD 
8 -VERY GOOD 

9 -EXCELLENT 
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YOUR PROGRAM is spoiled, and you pick 
yourself up with a sigh and snap off your 

receiver. As you take a couple -of aspirins to 
calm that throbbing headache, you quietly 
resolve to drop the offending set into the 
trash can when you take out the rubbish ... 
or, at the very least, to pester the operator 
of the offending transmitter-be it the local 
broadcast station, a commercial or govern- 
ment code station, or a nearby amateur. 
But after a while, when the ache caused by 
the unwanted station dies away, you sit 
down and try to figure out what to do 
about the situation. 

Figure no further. What's been troubling 

TRAP THOSE 

ground terminals, it acts to short out sig- 
nals at its resonant frequency, but has little 
effect on other signals. 

A parallel -resonant circuit is just the op- 
posite. It has a very high impedance at its 
resonant frequency-an "ideal" parallel - 
resonant circuit would act like an open cir- 
cuit. At other than its resonant frequency, 
however, it offers relatively low impedance. 
When this circuit is connected in series with 
the antenna lead of a receiver, it forms a 
voltage divider with the input circuit of the 
set. Then, at its resonant frequency, the 
greater portion of the available signal is 
drópped across the wave trap and relatively 

nvkr/.... 
STATIONS 

Tune out interfering signals with a wave trap-knock whistles, 

howls or intruding programs dead 

your reception has been, of course, some 
station beating its own frequency-either 
as a harmonic or image-against the fre- 
quency to which you're tuned, or some close 
and powerful station overriding it and 
cross -modulating. For practically peanuts, 
you can build a wave trap to sidetrack the 
offending interference. 

What Is a Wave Trap? It's a tuned 
circuit, adjusted to resonate at the fre- 
quency of the interfering signal, and con- 
nected to a receiver in such a way as to 
weaken seriously or eliminate the undesired 
signal. It is generally used in the antenna 
circuit. 

A wave trap is not a general-purpose "in- 
terference filter." Since it is tuned to a 
specific frequency, it reduces interference 
only at that frequency. There are two basic 
types of wave traps: series -resonant and 
parallel -resonant. They are shown sche- 
matically in Figs. 1 and 2. 

Types of Traps. A series -resonant cir- 
cuit has a very low impedance at its reso- 
nant frequency; in fact, an ideal series - 
resonant circuit is equivalent to a short 
circuit. At other than its resonant fre- 
quency, it offers appreciable impedance. 
When connected across the antenna and 
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By LOUIS E. GARNER, JR. 

little is applied to the receiver. At other 
than its resonant frequency, since it offers 
a low impedance to these signals, little or 
no attenuation occurs and all the signal 
picked up by the antenna is applied to the 
receiver. 

Since the series -resonant wave trap acts 
like a short circuit at its resonant fre- 
quency, it is most effective when connected 
across a relatively high impedance circuit. 
The parallel -resonant wave trap, on the 
other hand, is most effective when con- 
nected in series with the antenna lead of a 
receiver having a low input impedance. 

Unless you know the input impedance of 
your receiver, it is best to try both types of 
traps against an interfering signal, perma- 
nently connecting the one which gives the 
best results. The same coil and capacitor 
(L and C) combination can be used for as- 
sembling either type of wave trap. 

BROADCAST and SHORT-WAVE SETS 

In broadcast and communication receiv- 
ers, station interference can be caused by a 
transmitter operating at a frequency close 
to the desired signal, by strong harmonics 
of a transmitter operating at a lower fre- 
quency, or by a very strong nearby trans - 
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r Typical wave traps designed to help 
á: reduce interfering signals at widely dif- 

ferent frequencies. See text to deter- 
mine the best type for your problem. 

mitter which tends to "blanket" a portion 
of the band. 

In the case of a superhet receiver, inter- 
ference might be caused by a transmitter 
operating at the image frequency of the 
station being received. This is usually above 
the desired signal by twice the i.f. value. 
For example, suppose the receiver is tuned 
to a station at 560 kc. and, further, that the 
i.f. is 455 kc. The image frequency would 
be 1470 kc. (twice 455 plus 560Y, and a 
transmitter operating at this frequency 
could cause interference. 

Wave traps are effective against all these 
types of interference. 

The Procedure. When use of a wave 
trap is Indicated, the first step ís to deter- 
mine the frequency df the interfering sig- 
nal, then to choose a coil and capacitor 
combination which will resonate at this 
frequency. 

The wave trap should be adjustable to 
permit precise tuning after it is installed. 
A fixed coil and a variable (trimmer or 
padder) capacitor can be used, or if 'pre- 
ferred, a fixed capacitor and adjustable coil 
with a movable powdered iron core gives 
similar results. For the maximum range of 
adjustment, the coil and capacitor can both 
be variable. 

You can determine the frequency of the 
interfering signal by listening for the sta- 
tion's call letters and then checking a log 
book. If the frequency of the interfering 
station is in the AM broadcast band (550 to 
1500 kc.), you can assemble a suitable wave 
trap from a standard Loopstick antenna coil 
52 
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Before installing the 
wave trap, it is best to 
hook it on temporarily 
to check out its per- 
formance, as in photo 
below. If it works prop- 
erly, you can mount it. 

7;.i.& 

f 
M.a. 

and a small fixed or variable capacitor 
(value from 30 to 370 µlsfd., depending on 
frequency of interfering station). 

If the interfering signal is below the 
broadcast band, a suitable wave- trap can 
be assembled using the coil from a dis- 
carded 455-kc. i.f. transformer or an adjust- 
able r.f. choke shunted with a small ceramic 
capacitor. If the interfering signal is slight- 
ly above the broadcast band, you can use a 
local oscillator coil. And if the signal falls 
within the short-wave bands, you can 
choose a suitable coil from a coil catalog. 

With the wave trap assembled, connect it 
into the receiver circuit temporarily, using 
one of the arrangements shown in Figs. 1 
and 2. Make a preliminary tuning adjust- 
ment while the interfering signal is being 
received. If the interference is rejected ad- 
equately, install the wave trap permanently 
on a small bracket, and give it a final ad- 
justment. 

If the first trial does not give adequate 
POPULAR ELECTRONICS 



FIG I 

EXTRA 
LOOP 

WAVE TRAP 

COUPLING LOOP 

FIG. 4 

ANT. TO ANT. 

GND. TG GND. 

You may find that your wave frap 
will pick up an undesired signal on 

its own. Such tendencies can be 

reduced or eliminated by shield- 

ing the trap as shown at left. 

FIG. 2 

LOOP 
ANTENNA 

TUNING 
CAPACITOR 

C2 

FIG..5 

rejection, try another arrangement. For 
example, if the series -resonant wave trap is 

tried first and proves ineffective, then use 

the parallel -resonant wave trap. 
Doublet Antennas. While single long- 

wire antennas are probably the most pop- 
ular, and require but a single wave trap, 
doublet antennas (dipoles) are often used 
with short-wave receivers. Although a sin- 

gle wave trap in one of the two antenna 
leads will sometimes give acceptable re- 
sults, much better rejection of an undesired 
signal, as well as a better "balance" in the 
antenna system, can be obtained when two 
identical wave traps are used, with one con- 
nected in each of the two antenna leads. 

Such an arrangement is illustrated in Fig. 
3, using parallel -resonant wave traps. Of 

course, dual series -resonant wave traps 
could be used instead. In this case, one 

wave trap is connected from each antenna 
lead to ground. 

Another technique which often gives good 
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Schematics fcr the various types of wave 

traps appear below (Figs. 1-6). A com- 

plete explanation of each type of trap 

and its proper use is given in the text. 

TO ANT, 

ANT 

TO GND. 

GND. 

TO ANT. 

TO .A v.C. 

FIG. 3 

PARALLEL RESONANT WAVE TRAP 

(A) 

SERIES` RESONANT WAVE TRAP 

(B) 

FIG. 6 

results is to connect a single series -resonant 
wave trap between the two antenna termi- 
nals. 

Loop Antennas. Fortunately, loop an- 
tennas have an inherent directional charac- 
teristic. This minimizes the need for a wave 
trap, since the antenna can be oriented to 

reduce the pickup of an interfering signal 
from a particular direction. 

It is difficult to add a conventional wave 
trap to a loop antenna because the loop is 

a part of the receiver's input tuned circuit. 
At other than the wave trap's resonant fre- 
quency, it acts like either a coil or a capac- 
itor and may seriously detune the loop. Two 
techniques which have been used with loop 

antennas are shown in Figs. 4 and 5. 

With the arrangement in Fig. 4, an ex- 
ternal wave trap is loosely coupled to the 
loop antenna by means of a coupling link. 
This consists of 10 or 15 turns around the 
wave trap's coil IL) and one or two turns 
around the loop antenna. At the wave trap's 
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FIG. 7 
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o 
SHORTED STUB 

FIG. 8 

Vy WAVE 

may be obtained if the interfering signal 
is not too strong. 

Shielded Wave Traps. In some rare in- 
stances, you may find that a wave trap will, 
itself, pick up an interfering signal at a fre- 
quency other than the one to which it is 
tuned. 

You can correct such a condition by using 
a different LC combination to tune out the 
undesired signal, or by mounting the wave 
trap in a small shield can. A shield salvaged 
from an old i.f. transformer or a small 
frozen -juice can, mounted with spade lugs, 
can be used for this purpose. 

Modifications. Depending on conditions, 
different amounts of selectivity are re- 
quired. For example, you might need a sharp 
response to attenuate a specific station 
without affecting adjacent stations. In an- 
other instance, you might wish to attenuate 
a fairly broad band of frequencies. 

You can broaden the response of a wave 
trap by adding a small loading resistor. A 
series resistor is used with a series -resonant 
wave trap, as in Fig. 6(B), while a shunt 
resistor is used across a parallel -resonant 
wave trap as in Fig. 6(A). The value of the 
resistor can be determined experimentally, 
depending on the final response needed. 

When a series resistor is used, however, 
its value will be quite small compared to 

that of a shunt resistor. 
For example, the value of 
a typical series resistor 
may fall in the range from 
ten to several hundred 
ohms. A shunt resistor's 
value will probably fall in 
the tens of hundreds of 

le-SHORTED END thousands of ohms. 

, 

TV RECEIVERS 
While conventional coil 

and capacitor combina- 
tions may be used to as- 
semble wave traps oper- 
ating within the TV and 
FM broadcast bands, the 
higher frequencies of these 
bands make it practicable 
for low-cost transmission 
line stubs to be employed 
here. 

Use of Line Stubs. An 
open length of transmission line acts like 
a series -resonant circuit at a frequency at 
which its length is equal to one-fourth the 
electrical wavelength of the signal at that 
frequency. Such a line is called a quarter - 
wave open stub (Fig. 7). 

Similarly, a shorted length of transmis- 
sion line acts like a series -resonant circuit at a frequency at which its length is equal 

(Continued on page 130) 
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ALUMINUM FOIL WRAPPED 
TIGHTLY AROUND LINE 

ADJUSTABLE SHORTED STUB 
FIG. 9 

Transmission line stubs are better in the v.h.f. range than LC wave traps. Photo at top shows a typical installation of a line stub on 
a TV receiver. Diagram above (Figs.7-9) shows different types of stubs. 

resonant frequency, it tends to absorb r.f. 
energy from the loop and thus to cut down 
on the strength of the interfering signal. 

A parallel -resonant wave trap may be 
used between the loop antenna and the grid 
of the first tube in the receiver, as in Fig. 5. 
This system is not too effective because the 
high input impedance of the tube limits the 
amount of attenuation which the wave trap 
can introduce. However, acceptable results 
54 



German 
Radios 

s 

How Good Arc They? 

This Grundig-Majestic 
console combines AM, 
FM, short-wave and phono 
with stylish cabinetry. 
Multi -speaker sound emer- 
ges from flared 'pattern. 

é. 

By H. H. FANTEL 

AGERMAN INVASION is taking place 
clear across the entire United States. 

It is a peaceful and constructive invasion, 
spearheaded by some of the most versatile 
and unusual radio receivers ever offered to 
the American public. 

Sleek lines, cabinets of fine wood and 
elaborate dials immediately mark these 
German designs as something rather spe- 
cial. A closer look reveals their fascination 
to be more than skin-deep; for behind the 
glossy facade lies a chassis combining AM, 
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FM and multiband short-wave reception. 
Such versatility is almost unknown among 

our domestic radios. Most American de- 
signers tend to leave short-wave to commu- 
nications receivers, and our short-wave 
receivers are rarely equipped to receive FM. 

Many of the German receivers are de- 
signed to capture practically any radio 
signal sent out on the air-regardless of 

frequency and type of modulation-even 
tuning down to 100 kc. In Europe some 
broadcast stations are on these "long 
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waves," but in the U.S. we get mostly air- 
port beacon signals on that band. 

Putting a lot of eggs in one basket always 
entails the danger that a few may get 
slightly cracked. Similarly, loading a single 
chassis with so many functions requires 
some compromise, especially in models 
where the price tag enters into design con- 
siderations. Unquestionably, these German 
sets are remarkable designs and offer amaz- 
ing value. But in fairness to the technically 
aware hi-fi and/or short-wave fan, a few 
drawbacks should .be pointed out. 

S.W. Performance. In any all -wave re- 
ceiver, American or foreign, there is the 
problem of crowding the various bands 
within the tuning range of a single gang 
of variable capacitors. In the better com- 
munications receivers designed specifically 
for short-wave listening, this is overcome 
by electrical bandspread, an auxiliary tun- 
ing capacitor. The German all -wave mod- 
els have no bandspread. This lack does 
not really detract from the general useful- 
ness of the German sets, except for critical 
short-wave reception. 

As short-wave receivers, most German 
all -wave models are also somewhat handi- 
capped by the absence of a tuned r.f. stage. 
They do not have noise limiters, particularly 
useful to listeners in cities where man-made 
static is a problem, nor do they contain 
beat -frequency oscillators. The latter are 
most useful to amateurs for code reception; 
many short-wave listeners also use them for 
locating weak carriers whose modulated 
signals cannot be readily heard but which 
5b 

Designers of this small all - 
wave radio-phono combina- 
tion tried to do too much.in 
too little space. Even rec- 
ord storage is provided for 
behind the hinged speaker 
door; it would have been 
better to use the space for 
proper loudspeaker baffling. 

A truly remarkable porta- 
ble is the Telefunken Elite, 
with AM, FM, short-wave, 
battery recharg,er, treble 
and bass controls, and very 
good sound for its size. But 
a portable can't be hi-fi. 

may "fade in" later. Of course, some low- 
priced American short-wave receivers share 
these deficiencies, and to call special atten- 
tion to them may be a case of the pot calling 
the kettle black. 

Should these drawbacks discourage a 
prospective buyer? It depends on the use for which he intends his radio. If he is 
primarily a short-wave listener, he might 
do better to get a set designed. specifically 
as a high -quality communications receiver, 
for its many technical features. If he is 
only a casual short-wave listener, who likes 
a good -sounding radio for all -wave recep- 
tion but can get along without spectacular 
DX capabilities, these drawbacks will 
hardly bother him, and the all-around 
versatility of the imported set well makes 
up for them. 

Sound To Astound. A German table 
model radio usually turns out to be a real 
"surprise package" in terms of sound. The 
larger models boast what is probably the 
most musical sound ever attained with a 
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The clean lines of the newer de- 
signs are exemplified in the Olym- 
pic Opta receiver. Note openings 
at the sides of the receiver, which 
contain electrostatic tweeters. 

table set. The credit for this goes partly 
to the solidly built hardwood cabinet and 
judicious placement of tweeters to attain 
wide-angle sound distribution. But most of 
the credit is due to careful electronic com- 
pensation of audio circuits to prop up the 
response where it sags under the natural 
limitations of relatively small speakers and 
cabinets. German radio -makers apparently 
design their sets "by ear." 

Separate treble and bass controls are 
standard equipment on the better German 
imports. Thus the sound obtained from a 
good table model is quite adequate for 
music reproduction and record playback. 
Moreover, additional loudspeakers can usu- 
ally be plugged in at the back of the set 
for extended frequency range and sound 
distribution. 

But are they hi-fi? If we insist on a 
reasonably flat bass response down to 50 
cps as a minimum hi-fi standard, trio table 
model can qualify as "high fidelity." Of 
course, some advertisers will stick a "hi-fi" 
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Revealed in the inferior of this 
Graetz receiver is an upward - 
pointed speaker for better sound 
distribution in addition to an 
oval woofer and a small (black) 
tweeter, resulting in surprisingly 
good sound for a table model. 

Like most German radios, this 
Grundig table mcdel has visual 
tuning indication for all bands. 
Again note the electrostatic 
tweeters on the sides, which pro- 
vide good distribution of highs. 

label even on three -tube a.c./d.c. equipment, 
but that's like putting a fancy front grille 
on a scooter and saying it's better than a 
Cadillac. The German table radios sound 
clean and sweet, far superior to the usual 
sound expected from table models. They 
produce a balanced tone spectrum within 
their range; but the range just doesn't go 
far enough down to qualify as hi-fi. 

Moreover, most German imports have 
single -ended output. (Only the most ex- 
pensive models have the push-pull output 
stages required to furnish the wattage nec- 
essary to reproduce full bass without dis- 
tortion.) Consequently, while providing 
good listening qualities at relatively low 
volume, they are unable to achieve full con- 
cert -hall volume without serious distortion. 

This limitation, of course, applies only to 
the table models. Some of the consoles are 
quite capable of full range at reasonable 
power levels. Yet even they cannot compare 
in performance with genuine hi-fi equip - 

(Continued on page 128) 
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.onetrad Your Home 

N -P -N 
2NI70 
TR2 

All of us should use a receiver that warns 

4.. 

1 

Location of 
parts is shown in 
the photos. Use 
of larger "D" 
cells instead of 
the penlite cells 
specified would 
provide more 
power for the 
buzzer and longer 
life but would re- 
quire a bigger 
cabinet. 

when the Conelrad alert begins 

WANT a Conelrad alarm receiver 
that is self-contained and doesn't re- 

quire a connection to your AM or FM re- 
ceiver? A receiver that needs a minimum 
of maintenance (if any), with the exception 
of a battery check? Well, here's one that's 
hard to beat. It has nine parts (costing 
about $8.00), requires a minimum current 
drain from batteries and is "fail-safe" in 
operation. 

As most readers know, the first step in a 
Conelrad alert is shutting off the trans- 
mitter of all AM, FM and TV broad- 
casting stations. This period of inactivity 
lasts for five seconds and is followed by a 
similar five -second period with the carrier 
on (without programing), and then another 
five -second "carrier -off" period. This is fol- 
lowed by a tone and a message about the 
alert, with the station finally shutting 
down.* 

The unit to be described gives an alarm 
when a pre -tuned broadcast signal stops. It 
uses transistors in a very efficient circuit and 
a small number of parts. At the author's 
location, the unit is tuned to broadcast 
station KPH and, in the event that the 
radio -frequency carrier is stopped for any 
reason, the alarm buzzer will operate. 

Circuit Details. The only special com- 
ponent in the alarm circuit is a modified 
ferrite rod antenna coil (L/). This is re- 
worked by unwinding 20 turns from the coil 

(Continued on page 114) 

Except stations on 640 and 1240 kc. Obviously, in 
building an alarm unit it is not a good idea to tune it 
to either of these channels. Although they will observe 
the five -second warning periods, there will be stations on 
these frequencies at all times during the air raid. 

PARTS LIST 
Bl-Three 1t/2 -volt penlite cells 

in series 
Cl-0.001-µfd. mica capacitor 
C2-0.00019ifd. mica capacitor 
Il-Phone jack and plug 
Ll-Ferrite rod antenna coil 
RL1-1000-ohm relay (Sigma 4F) 
TR1-CK722 transistor 
TR2-2N170 transistor 
1-2" x 23/4" x 23/4" metal box 
1 -6 -volt buzzer (see text) 
1-Phono jack for antenna 

POPULAR ELECTRONICS 



cilioscopeTraces 
The Z Axi ::. 

A third dimension is provided through use of intensity 

modulation of electron beam 

FEW ENGINEERS can produce readable 
handwriting, but give them an electron 

beam and they will produce precise figures 
and graphs. This electronic illustrating be- 
gan with the birth of the modern oscillo- 
scope. Somewhere in the development 
stages, it became desirable to label the vari- 
ious directions of travel of the trace. And 
so, borrowing from the math department, 
horizontal motion of the trace to the left or 
right is described as being on the "X axis," 
and any motion up or down is tagged as the 
"Y axis." 

The Third Dimension. A graph on 
paper necessarily has only two dimensions- 
length and width. By proper manipulation, 
the graph on the oscilloscope can be given a 
third dimension-depth. 
This third axis, which + 

It may not help 
¡to consult the 
jkbook. Some of 
!Ale oscilloscope 
patterns ob- 
tained by inten- 

Lsity modulation 
twion't be found on 

1.1,11,11. Vmal hy printed page, , 

fitt- 
.w.,;00~ 

By HOWARD BURGESS 

can be considered the dimensionperpendic- 
ular to the face of the cathode-ray tube, is 
labeled "Z." 

The only way the Z axis could be indi- 
cated on paper would be to vary the thick- 
ness or density of ink on the drawing. In 
the oscilloscope, however, it can be accom- 
plished by applying the third signal-or di- 
mension-to the cathode or another element 
of the oscilloscope tube. When the voltage 
is varied on this element, the intensity of 
the beam will change. When this signal 
voltage has a relationship to the signals on 
the deflection plates, interesting and useful 
effects result. 

One of the most widely used examples of 
the Z axis or intensity modulation effect is 

found in television sets. 
4111i. Here the X 
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HIGHER 
FREQUENCY 

This partial schematic shows 2 
a connection to the CRT which 
provides intensity modulation. 

and the Y movements are continuous and 
the picture's highlights and shadows are 
built up by varying the intensity or bright- 
ness of the beam. 

Bright and Dim. Intensity modulation 
can be accomplished in several different 
ways. The modulating signal can be fed to 
the cathode-ray tube directly through a 
very simple circuit as shown in Fig. 1 or 
through a separate amplifier. Almost any 
type of voltage can be used to intensity - 
modulate a cathode-ray tube. The require- 
ments are that it have the proper polarity 
and amplitude to give the desired results. 

To increase intensity, a negative signal is 
applied to the cathode of the tube or a posi- 
tive signal is applied to the grid. If opposite 

LOWER 
FREQUENCY 

Potentiometer above will re- 
quire adjustment to achieve a 
perfect circle during testing. 

polarity signals are applied, the intensity is 
reduced. This last method is frequently 
used as a means to blank the return trace 
in many oscilloscopes when the internal 
sweep circuit is used. 

Many oscilloscopes on the market have 
the "intensity" connection brought out to a 
separate terminal on the front panel or at 
the rear of the cabinet. The amount of 
voltage required for full modulation varies 
from model to model. If no separate blank- 
ing amplifier is used for the Z input, the 
voltage required will probably be between 
20 and 60 volts. 

An earlier article in this series (March, 
1957) told how two frequencies could be 
compared by means of Lissajous figures. In 

Oscilloscope photograph at 
the far left shows pattern with 
intensity control set too high for 
proper trace viewing. The trace 
at its right is properly adjusted. 

Differing ratios between blank- 
ing voltage frequency and fre- 
quency of sine wave applied to 
vertical plates are shown here. 
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Perfect circle above is achieved 
by proper adjustment of the con- 
trols in the hookup of Fig. 2. 

this method, the voltage of one frequency 
is placed on one pair of deflection plates 
and voltage of the unknown frequency is 
placed on the other set. The oscilloscope 
will show a series of loops from which the 
frequency of the unknown can be deter- 
mined. However, this method doesn't work 
too well when one frequency is more than 
10 times the other. The intensity modula- 
tion method, on the other hand, will enable 
comparisons with ratios of 40 or more. 

The Dotted Ellipse. ,As shown in 
Fig. 2, the low -frequency voltage is applied 
to the horizontal input of the oscilloscope. 
By coupling the horizontal input to the 
vertical input with the 100,000 -ohm potenti- 
ometer, a circular pattern will be formed. 
However, when using low frequencies, a 
capacitance will have to be added across 
the vertical input to give a circle. This 
capacitor can be any value that will give a 
circle or wide -spaced ellipse. Several values 
between 0.0005 and 0.1 µfd. should be tried 
at C. 

When an ellipse or circle has been de- 
veloped by the low -frequency signal, the 
high frequency is placed on the Z input. As 
the input signal voltage to the cathode is 
increased, bright and dark spots will appear 
on the circle. If enough signal is fed to the 

(Continued on page 116) 
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The circuit in Fig. 4 is for experi- 
menters only! Figure 5 shows one 
trace formed by hookup. Peak 
counting (Fig. 6) is easy with re- 
mainder of trace blanked out. Mark- 
ers spaced at 45° intervals on a 

sine wave can be seen in Fig. 7. 

Photograph at left shows ease of obtain- 
ing high ratio comparisons between high 
and low frequency signals when Z axis 
is used for the higher frequency input. 
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The Army's Electronic Weatherman 

r 

" 

They're doing something about the weath- 
er! Despite Mark Twain, the Signal Corps 
has gone ahead and developed an electronic 
brain which spots high -altitude indications 
of oncoming storms and calculates the data 
almost instantly. The system (above) tracks 
weather balloons (radiosondes) to an alti- 
tude of 24 miles and as far as 200 miles. 
It can be set up in three hours. 

Truck Weigher 
Weight problems have been eased for the 

trucking industry by a new electronic scales 
system. "Weightronic" automatically re- 
cords axle weight when a truck stops on a 
platform. The platform is hooked to weight - 
sensing electronic cells and connected to 
an automatic printer (below). 

tr 

Bend a "Light Bulb 
A flexible "light bulb" that can be bent 

into various shapes as desired (above) has 
been developed by Westinghouse. The pli- 
able lamp is actually an electroluminescent 
cell-phosphor coated on a panel treated 
to conduct electricity-which lights when 
power is applied. The company has found 
a way to apply the phosphor to plastic, ny- 
lon and steel mesh, and it is expected that 
in the future it will be possible to make 
drapes, shades and such to light a room, 
replacing bulbs. 
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for Short Distances 

HERE IS a subminiature transmitter that 
really packs a punch considering its 

size. It's portable and uses a small whip - 
type antenna. Tuning most of the broadcast 
band, this little job can be used for TV an- 
tenna orientation as well as party games 
and mind -reading tricks. 

Ease of construction and simplicity of cir- 
cuit make this an excellent "first project" 
for the beginner. It can be put together in 
one evening by a more experienced experi- 
menter or hobbyist. Construction cost is 
small and can be kept below $7.00. 

Tube 'V1 is a subminiature hearing -aid 
type and requires a 5 -pin in -line subminia- 
ture socket which is mounted on a small 
bracket, The crystal microphone and tube 
can be obtained from your parts jobber- 
February, 1958 

By JOHN HARRINGTON 

mail-order house. Or you might pay a visit 
to a hearing -aid dealer who just might have 
defective or outdated aids which he ac- 
cepted as trade-ins. 

The transmitter can be housed in a plas- 
tic box, but a small aluminum box mini- 
mizes detuning due to hand capacitance and 
is more rugged. 

Construction is started by drilling a 
series of 1/16" holes in concentric circles 
in the case. The largest circle of holes 
should be the same size as the outside cir- 
cumference of the miniature microphone. 
This will allow sound waves to enter the 
case and strike the diaphragm of the micro- 
phone which is cemented inside the case be- 
hind the holes. Proper hole spacing will give 
your transmitter a neat appearance. Next, 
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When you mount the parts 
and wire this hand-held transmit- 
ter, note that the tuning capaci- 
tor and the antenna jack (see 
diagrams below) should be well 
insulated from the chassis. Bat- 
tery leads can be soldered di- 
rectly to terminal contacts. Clean 
the terminals with a file or emery 
cloth and solder as quickly as 
possible to avoid overheating. 

PARTS LIST 
B1 -11/2 -volt penlite cell 
B2 -30 -volt B battery (Mallory RM-413R) 
CI -6.7-140 µµtd. variable capacitor (Hammar- 

lund APC-140) 
1I-Insulated antenna jack 
R1 -500,000 -ohm potentiometer with s.p.s.t. 

switch SI (Lafayette VC -37) 
L1-200 turns of No. 30 wire, center -tapped on 

3/8" form 
MIC.-Crystal microphone (Lafayette PA -27) 
V1-CK522AX, CK533AX or CK526AX (Ray- 

theon), or any hearing -aid output tube 
I -4"x 21/8" x I5/g" case (Bud CU -2102) 
Misc. #30 enameled wire, machine screws, etc. 

+ 

n iw. 

mount the 140-uµfd. variable tuning capaci- 
tor and the miniature volume control and 
switch. 

Oscillator coil LI consists of 200 turns of 
enameled No. 30 wire, center -tapped and 
scramble -wound on a 3A" form. It can be 
mounted on a small bracket. When you wire 
the transmitter, make all leads short and 
direct and be sure not to use too much heat 
when soldering, especially on the micro- 
phone. The A and B batteries can be sol- 
dered directly into the circuit or mounted 
in a standard battery holder. The whip an- 
tenna is a length of stiff wire about 30" long. 
A test -lead type plug is soldered at one end 
for insertion in the antenna jack. 

It's easy to operate. Turn on the trans- 
mitter and advance volume control R1 
about three-quarters of the way. Tune a 
standard -band radio to a "dead" spot any- 
where between 700 kc. and 1500 kc. and 
turn up its volume control. Then tune the 
transmitter until you hear a swishing noise 
from the radio. Speak distinctly into the 
microphone while making final adjust- 
ments, and you are on the air! 30 
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Portable detector "senses" 

people approaching it 
By RUFUS P. TURNER 

THE PROXIMITY RELAY is a capac- 
itance-controlled relay that has been 

well known to gadgeteers and electronic 
hobbyists for a number of years. Place your 
hand or body near its "antenna," and the 
relay closes. Withdraw, and the relay opens. 

In some applications, such as intrusion 
alarms, the proximity relay is sometimes 
preferred to photoelectric "eyes" because, 
unlike the photocell, no light source is 
needed which might betray its presence. 
Control of store -window moving displays, 
counting and safety control of heavy-duty 
machinery are other job opportunities for 
this device. 

Proximity relays described in previous 
projects have been operated from the a:c. 
line. This is a definite handicap in portable 
or emergency applications when line power 
is not available. The battery -operated prox- 
imity relay is ready for instant operation, 
since no warm-up time is required. Com- 
pletely battery -operated, our new Circuit 
employs one tube and one transistor. It's 
self-contained in a metal box, weighs 61/2 

pounds, and will cost approximately $22.00. 
Construction and Wiring. The prox- 

imity relay is built in a 6" x 6" x 6" alumi- 
num chassis box (LMB No. 973). For con- 
venience, all components are mounted in 
the top cover of the box and hang down 
ward when the cover is fastened in position. 
Cut a clearance hole in the bottom cover 
directly over trimmer capacitor C2 to per- 
mit insertion of an alignment tool for ad- 
justment of C2. 

Filament battery B1 is held by clips 
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(SEE TEXT 

CHASSIS GROUND 
46v. 435. 

HOW IT WORKS 
Basically, this device consists of a r.f. oscillator em- 

ploying a 3Q4, a transistor d.c. amplifier, and a sensi- 
tive d.c. relay. The oscillator has little tank capaci- 
tance and is sensitive to small capacitance changes such 
as are caused by approaching nearby objects. ' 

With the antenna connected to the circuit and trim- 
mer capacitor C2 adjusted to bring the circuit just into 
oscillation, the 3Q4 plate current voltage drop across 
R3 is small. 

When a hand or other conductive object is brought 
near the pickup antenna, the added capacitance throws 
the circuit out of oscillation, then the 3Q4 plate cur- 
rent and the voltage across R3 increases. When this 
higher voltage is applied to the transistor through cur- 
rent -limiting resistor R4, it causes the collector current 
of the transistor to increase and close relay RLI. \ hen the hand is withdrann, the circuit resumes 
oscillation, the voltage across R3 decreases, the tran- 
sistor collector current falls o a low value, and the 
relay opens. 

' ANT. 

GND. LUG 

Schematic at left and 
pictorial below show' sim- 
plicity of circuitry and wir- 
ing. The sensitivity of the 
relay (RLI ) can be in- 
creased by adjustment of 
its pivot screw to loos- 
en the armature spring. 

PARTS LIST 
BI -1 2 -volt Size -D 

cell 
82, B3 -45 -volt B 

batteries tapped 
at 221/2 volts (Bur- 
gess Z3ONX) 

CI -0.l -µtd., 200 -volt metalized tubular capaci- 
tor 

C2-Trimmer capacitor in LI assembly 
C3 -0.01 -µtd. mica capacitor 
LI-Capacitor-oscillator coil assembly (Miller 

No. 695) 
R1-10-megohm, 1/2 -watt resistor 
1/2 -47 -ohm, 1/2 -watt resistor 
R3 -470 -ohm, 1/2 -watt resistor 
114 -270,000 -ohm, 1/2 -watt resistor 
R5 -7500 -ohm, 1/2 -watt resistor 
RFCI-Radio-frequency choke in LI assembly 
RLI-8000-ohm d.c. relay (Sigma Type 4-F) 
Sla/Slb-D.p.s.t. toggle switch 
TR1-CK722 transistor 
V1 -3Q4 tube 
1-6" x 6" x 6" aluminum chassis box (LMB No. 

973) 
Misc. 7 -pin miniature tube socket, battery 

holder for single 11/2 -volt Size -D cell, in- 
sulated binding posts, terminal strips, etc. 

f --TO B3 OUTPUT 

5V. 

GÑO. LUG 

1+2 .5 V. 

NOTE' 
ANT. AND OUTPUT TERMINALS 
ARE INSULATED FROM ONA5515. 

_ ` 

4 

66 POPULAR ELECTRONICS 



mounted on the cover. Batteries B2 and B3 
are held to the cover by fastening a Bake- 
lite strip to their center ,(221/2 -volt) ter- 
minals and passing a long 6-32 threaded rod 
through the center of this strip, between 
the two batteries and through the cover. 
The rod is secured by a nut on each end. 

Mount the tube socket on a pair of 1" - 
long screws to keep its contacts clear of the 
chassis. A couple of 
strips of plastic tape 
will prevent accidental 
shorts. Check your 
wiring carefully, as a 
mistake will not only 
prevent correct opera- 
tion but may damage 
the components. 

The numbers shown 
on the oscillator -coil 
assembly (L1, C2, 
RFC1) are 
those used by 
the coil manu- 
facturer in 
designating 
the terminals 
and must be 
followed in the 
wiring. Note 
that terminal 
1 of this coil 
is not con- 
nected exter- 
nally to the 
circuit. The 
coil has a pair 
of right-angle 
mounting feet which are fastened to the 
cover with two 6-32 screws and nuts. 

Checking the Unit. Fasten both covers 
of the hox tightly and throw switch Si to 
its "on" posit ion. Insert the alignment 
screwdriver through the hole in the bottom 
cover of the box and slowly adjust trimmer 
C2. At one extreme (C2 at "open" or mini- 
mum capacitance), the relay armature 
should pull in. At the "closed" position of 
C2, the relay should release. 

With the circuit oscillating at this set- 
ting, touch your finger tip momentarily to 
the insulated cap of the antenna binding 
post. The relay should close each time the 
post is touched and open when your finger 
is removed. If trimmer C2 is set to the 
point at which the circuit just starts to os- 
cillate (the relay just releases), you will 
find that the sensitivity of the device has 
increased to such an extent that you can 
close the relay by bringing your finger tip 
within a quarter inch of the antenna bind- 
ing post. 

Operation is Simple. Connect a "pick- 
up" antenna to the antenna binding post. 
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The actual form, size and shape of the an- 
tenna will depend upon the particular use 
to which the capacitance relay is put and 
the amount of sensitivity desired. It may be 
a long wire or a metal plate or object con- 
nected by wire to the antenna post. In gen- 
eral, the larger the antenna, the higher ,the 
sensitivity.* 

When making the installation, the follow- 
ing steps should be taken. 
(1) Connect the antenna 
to be used to the antenna 
binding post and fasten all 
parts of the antenna 
solidly so that no move- 
ment will be caused by 
vibration or jostling. (2) 

A .1 Connect the device to be 
controlled, and its power 
supply, to the output 
binding posts. (3) Throw 

switch Si to 
its "on" posi- 
tion. (4) Ad- 
just trimmer 
C2 as before 
until the relay 
closes. (5) 
Now, turn the trimmer 
screw in the 
opposite direc- 
tion until the 
relay just 
opens. By mi- 
nor adjust- 
ments, in one 
direction or 

the other, you should be able to set C2 so 
that the relay closes when your hand is at 
the desired distance from the antenna. 

Relay closure at six inches from the disc 
is average. Operation from greater dis- 
tances may be obtained by more critical 
adjustment of C2 to place the circuit just 
on the edge of oscillation. However, when 
the adjustment places the circuit too close 
to the non -oscillating condition, the relay 
may remain' closed when the actuating ob- 
ject has been withdrawn. With proper care, 
an operator will be able to adjust for maxi- 
mum sensitivity and still secure dependable 
relay response. Applications, of course, are 
limited only by your ingenuity and the en- 
vironment in which you want to operate 
the proximity relay. 30 

Cover 
of the LMB 

box is used as 
the detector chassis. 

Photo shows parts layout. 

* As a window display, for example, the best pickup 
device is a 6" -diameter disc of metal foil or thin sheet 
metal cemented to the inside surface of the glass. A spec- 
tator placing his hand on the outside of the window near 
the disc can cause lights to flash, electric trains to run, etc. 

In burglar alarm applications, the antenna can consist 
of a length of insulated wire looped several times around 
the door frame or window frame, or it may be a metal 
plate or several loops of insulated wire on a window sill 
or the threshold of a door, or under a rug. 
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Sputnik's a Recording Star in Midwest 
Another recording star has zoomed into 

the world's firmament. While .it's not ex- 
pected to outgross Elvis, Sputnik's signals 
have proved to be quite an attraction to 
-a Mason City, Iowa, high school, as seen 
in the photo above. 

Two local high school teachers, in coop- 
eration with a Bell & Howell tape recorder 
dealer, recorded the "beeps" of Sputnik I. 

Then, using a radio announcer as commen- 
tator, they incorporated all pertinent scien- 
tific data to produce an educational.tape on 
one of the milestones of scientific achieve- 
ment-including the "interview" with Sput- 
nik itself. The tape has been made available 
to schools and colleges and other interested 
groups, and has' been playing to capacity 
audiences at all sessions. 

Hi -Fi "Do -It -Yourself" Recordings 
A series of test records to help the audio- 

phile determine what's wrong-if anything 
-with his hi-fi system has been issued by 
Components Corp., Denville, N. J. Priced 
at 89 cents each, the records consist of 

tests and instructions in layman's language 
on the following problems : wow and flut- 
ter; stylus wear; rumble; pickup resonance; 
vertical/lateral response; and location and 
cure of hum. 

Ballpark Service Uses Sound Efficiently 
An unusual high -quality public address 

system brought cathedral -like sound to 
50,000 people attending a religious service 
at Yankee Stadium recently. Backbone of 
the system was an installation of 12 Uni- 

+1y-`' 
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versity WLC speakers in a square atop a 
special canopy 48 feet above the altar 
on the field at second base. Although ca- 
pable of handling 30 watts each, the 12 
speakers required a total of only 61/2 watts 

to achieve complete 
sound coverage. Such a 
low-level sound installa- 
tion. is just the reverse 
of earlier systems at the 
Stadium, which used 
large amounts of power 
fed into a relatively 
small number of speak- 
ers. This had a tendency 
to cause echo effects, 
blasting and reverbera- 
tions not present with 
the University system. 
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HOW 
STEADY 

IS 

YOUR 
HAND? 

By 

i`ff]ftltt 
HARVEY PÓ4LACIi f (it í!i'fiÍlr 

IN THE DAYS of the Golden West, Wild 
Bill Hiccup and Fearful Fosdick used to 

gauge their gun -hand steadiness by pouring 
a glass of whiskey through a knothole- 
at arm's length. Nowadays, we can do 
much the same thing, electronically. The 
gadget to be described here will save a lot 
of spilled liquid and is considerably more 
accurate. One like it is actually used to 
test "steadiness" by some police and acci- 
dent prevention authorities. 

There's nothing. to stop you from using 
this gadget at a party if you want to as 
an "ice breaker." Your guests are sure to 
flock around to see 's ho has those nerves 
of iron, so popular (and necessary) in the 
bygone days. 

Test Yourself. After you turn on the 
switch, a short time delay occurs-adjust- 
able from three to fifteen seconds. Then 
the indicator light will go on. To test your- 
self, sit in front of the panel with the prod 
in hand. Touch the tip of the prod to the 

February, 1958 

Build this transistorized 

gauge to test the steadiness 

of your hands and 

those of your friends 

touch plate at the top of the panel. The 
indicator light will click off and the timing 
interval of about eight seconds will begin. 
(Set timing control for this interval.) 

As quickly as your steadiness permits, 
move the prod tip down the middle of the 
wedge, trying not to touch the sides. The 
briefest contact will turn on the indicator 
light and it will remain glowing even if the 
contact is broken. If the sides of the wedge 
are not touched but more than the allowed 
time is used, the timing circuit will auto- 
matically trip the indicator light on. In 
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Rear view of tester shows subas- 
semblies and the touch plate 
on back of wooden uprights. 

UPPER CONTACT 
SCREW 

CORE' 
ARMATURE 

LOWER CONTACT- SPRING TENSION 
SCREW SCREW 

ITOUCNPLATE (;I ` 

Contact and tension screws of 
the relay, sketched above, will 
need some adjustment. See text. 

2N107 
TRI 

IOOyfd. 

C 

Note wiring of wedge strips and 
touch plate in schematic. These 
are basic parts of the circuit. 

either case, the score is determined by the 
numbers at the side of the track. 

Construction Hints. When fastening 
the metal wedge strips in place, start the 
gap at about 3/8" at the top and let it nar- 
row down to '/a" at the bottom. The touch 
plate is insulated from the vertical wedge 

SUM OF THREE 
TRIALS RATING SCORE 

40-48 Excellent A 
30-39 Above average B 

20-29 Average C 
10-19 Below average D 

0-9 Poor E 

You can use this scoring system 
with the tester or, if you wish, you 
can develop your own system. 

strips and fastened to the uprights by 
short wood screws with a solder lug under 
one of them. Drill two #26 holes near the 
lower edge of the wedge 'strips and mount 
them with long 6-32 machine screws. Add 
a solder lug to each. 

The power switch (S1), the timing po- 
tentiometer (R2), and the transistor socket 
all require subchassis wiring. A small alu- 
minum chassis can be constructed or a 
little shelf of wood will do as well. All 
three components and the relay (RL1) 
should he mounted with their connections 
easily available for soldering. 

The two battery holders are secured to 
the wood members by small wood screws. 
Be VERY CAREFUL to observe correct 
polarity when inserting the batteries. Even 
momentary reversal of polarity may ruin 
the transistor. 

Adjustment. After wiring is complete, 
rotate R2 fully clockwise (shortest inter- 
val). At the instant power is applied, the 
indicator light should flash on briefly. Re- 
lay RL1 must now be carefully adjusted by 

(Continued on page 126) 

PARTS LIST 
B1-Four 1.5 -volt batteries (Burgess #7 or 

equivalent) 
132 -22.S -volt miniature battery (RCA VS084) 
Cl -100-µ1d., 25 -volt capacitor (Mallory 2501 or 

equivalent) 
PLI-Pilot light assembly for #47 bulb 
RI -5000 -ohm, I/2 -watt resistor 
R2 -50,000 -ohm potentiometer (Mallory U-34 or 

equivalent) 
RL1-8000-ohm relay (Sigma 4F or equivalent) 
Sl-D.p.s.t. toggle switch 
TRI-Type 2N107 transistor (General Electric) 
1-Battery holder for VS084 (Lafayette MS177 

or equivalent) 
1-Battery holder for four #7 cells (Lafayette 

MSI70) 
1-Test probe and wire lead 
1-2" metal -strap touch plate 
2-Metal wedge strips (see text) 
Cost of parts, approx. $11.00 

70 POPULAR ELECTRONICS 



"First installment" for this quai'ty 
sostem is a full -range Wigo 12" speaker. 

EXPANDING loudspeaker 
systems have become very 

popular. They let you ads 
separate woofers and tweet- 
ers as your budget permits 
3ut here we have an add - 
a -part idea in which the 
speaker itself "grows up' 
from a one-way into a two- 
way model. 

You start out with a Wigo 
Model ERD12B full -range 
loudspeaker that sells for:. 

$59.50. This precision -built 
speaker alone is a very good 
sound source. With its heavy 
magnet, cast aluminum 
frame, and soft cloth suspen- 
sion, it is capable of high -- 
quality performance in a: - 
most any type of baffle. 

Later, to add that extra 
sparkle in the upper range 
you can buy a Wigo CX< 
tweeter set that mounts 
across the basic speaker. 
making it in effect a coaxial 
model. That saves the drill- 
ing of extra holes in the baf- 
fle for the new tweeters. The only tool you 
need is, a screwdriver. A matched cross- 
over network comes with the tweeters, 
which take over at 4000 to 5000 cá eles.. 

Use of cone tweeters provides the kind 
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SPEAKER 
."GROWS UP" 

Speaker cabinet courtesy 
of Electronic Workshop i 
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Later on, a dual tweeter array can be added across the, basic 

speaker without the need for drilling additional mounting -holes. 

of treble preferred by many experienced 
listeners, and the offset angle of the tweet- 
er array spreads out the sound over a wide 
sector. This makes the placement of the 
speaker less critical. . HZ -- 
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HE OLD MAN in Ernest Hemingway's 
story The Old Man and The Sea la- 

mented that his luck had run out in "fol- 
lowing the fish." But modern science- has 
eliminated the element of luck 
entirely in following fish-sonic- 
tagged ones, that is. 

Through electronics, man has 
learned much about fish, and 
now he can even chart their 
underwater activity. In fact, a 
sonic -tagged fish can't make a 
move without a biologist of the 
U. S. Fish and Wildlife Service 
knowing it. 

When the electronic tag is at- 
tached to a salmon, the fish be- 
comes a sort of underwater, rov- 
ing radio station. The tag is an aluminum 
capsule 23/8" long and 0.86" in diameter. 
Inside the capsule are miniature com- 
ponents, including a 15 -volt battery, a 
transistor and a resonating crystal. 

Equipped with this outfit, the fish emits 
signals which are picked up by an auto- 
matic tracking receiver in a boat. The re- 
ceiver, for which Dr. Gerald Collins of the 
Fish and Wildlife Service gets development 
credit, seeks out and "homes" on the sonic 
tag attached to the fish. Any fisherman 
catching a fish with a sonic tag can get 
50 cents back if he sends the tag tó the 
Fish and Wildlife Service. 

"The tag is so new, however, that fisher- 
men are generally mystified when they find 
one on a fish," said fishery research biol- 
ogist ' Thomas Duncan of the Service's 
Seattle headquarters. "Generally, they 
think it is a new kind of super lure caught 
on the fish." 

Like a Loose Colt. When first turned 
loose, a sonic -tagged fish acts just like a 
colt freed from the halter. It bucks off fast 
in all directions, then settles down to rou- 
tine movements. These routine movements, 
especially as applied to man-made barriers 
such as river dams, are what interest the 
biologists. 

"The sonic equipment can be used under 
a variety of natural conditions to study the 
behavior of adult fish," explained biologist 
Parker S. Trefethen. "At darns, you can 
find out just how an adult salmon locates a 
fishway entrance. You can even measure 
the movements of a fish going through a 
fishway. You discover where the bottle- 
necks are ... where the fish have trouble 
getting through. 

"By tracking adult salmon as they make 
their exit from a fishway, you learn the 
relationship of their movements to spill- 
ways and powerhouse sections of a dani. 
Any changes in their behavior after they 
pass through a fishway can be determined." 
72 
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Trefethen added that the equipment also 
provides a method for studying the move- 
ments of adult salmon in a marine environ- 
ment in relation to climatic conditions, 
shore lines and ocean currents. 

Water Movements. While electronics 
shows the movements of the fish, it shows, 
too, the movements of the water in which 
the fish travel. Now being used by the 
biologists of the Fish and Wildlife Service 
is a water current meter that records the 
direction of the water and gives the 
velocity of the current at any depth. 

(Continued on page 132) 
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Electronics Tells Fish Tales 

{ 

-----. 

Even wild fish enjoy no privacy 

when scientists study their habits 

Key to tracking of fish is 

the sonic "tab," shown at up- 
per right compared in size 
with a quarter. This tiny 
sonic transmitter is attached 
behind +he dorsal fin of the 
fish (see arrow above). Pho- 
to at left shows two Fish and 
Wildlife experts tagging a 

fish before releasing it. In 
the boat is an automatic 
tracking receiver which will 
follow the movements of the 
fish by "homing" on it. At 
right, center, is an electronic 
device for determining wa- 
ter flow through gravel and 
its oxygen content; this is 
important in increasing egg 
survival. The device shown in 
the bottom photo records the 
velocity of the current, en- 
abling biologists to estimate 
which way the fish will swim. 

By RAFE GIBBS 

za 
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Transistor Topics 

HILE there are a number of inexpen- 
sive transistors available, vacuum 

tubes still have a lower average cost than 
transistors capable of doing, the same job. 
But the difference in relative prices is be- 
coming less every day. Already, transistors 
have made inroads into about 10% of the 
vacuum -tube market, mostly in special- 
purpose, industrial, military, and computer 
applications. But their use in radios and 
other "entertainment" devices is increasing 
steadily. 

That transistors should be more costly 
than vacuum tubes is rather surprising, for 
the transistor is, basically, much simpler as 
far as internal construction is concerned. 
Nor are the differences in cost due to the 
high cost of semiconductor materials. Take 
silicon, for example. Silicon transistors sell 
for $10.00 up to $90.00 each. Yet less than 
10 cents worth of silicon goes into the 
typical transistor, even though pure silicon 
sells for better than $250.00 a pound. 

The comparatively higher price of tran- 
sistors is due almost entirely to the diffi- 
culty in reproducing similar transistors in 
quantity. Completely automatic produc- 
tion, with a 100% "yield," has not yet been 
achieved. However, as current production 
methods are refined, we can expect prices 
to drop and quality to improve. Tim (lay 
may come when good -quality transistors 
can be purchased for only "two for a 
quarter." 

One new fabrication process that shows 

CI .01yfd 

T° 
pyfd. 

OUTPUT 
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great promise, especially in the subminia- 
turization of transistor' circuitry, incorpo- 
rates photographic methods in the produc- 
tion of semiconductor components. The 
technique, developed at the Diamond 
Ordnance Fuze Laboratory in Washington, 
is related to the process used to photo -etch 
printed -circuit boards, and, like the latter, 
involves photoresists, exposure to light, de- 
veloping and etching steps. . 

In addition to new production methods, 
we can expect to see an increase in the 
variety of semiconductor materials. Today, 
all commercially available transistors use 
either silicon or germanium. Theoretically, 
any of the elements in the fourth column 
of the Periodic Table should make accept- 
able semiconductors, such as lead, tin or 
carbon. Carbon is of special interest as it 
has a very popular crystalline form-the 
diamond. Don't be too surprised if you read 
that a manufacturer is producing diamond 
transistors in the next few years! 

Compounds of various elements also 
might be used. Silicon -carbide, for ex- 
ample, shows some promise as a semicon- 
ductor material which would be extremely 

a 
I- o 
0 

Fig. 2. The transistorized BFO 
circuit sent in by Bill Penrose 
is suitable for use with battery - 
operated portables or line-oper- 
ated table and console receivers. 

Fig. 1. Submitted by reader 
Stephen Vandivere, this sim- 
ple r.f. signal generator circuit 
incorporates a p -n -p transis- 
tor in a modified tickler feed- 
back oscillator a rra ng ement. 
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resistant to high temperatures. And, as an 
historical note, old-timers may recall the 
day when carborundum crystals (a silicon - 
carbon compound) vied with galena (lead 
sulphide crystals) as "cat's -whiskers" de- 
tectors. 

Readers' Circuits. This month we are 
featuring a pair of simple oscillator cir- 
cuits. Each requires but a single transistor, 
but both make handy gadgets for the 
workshop. 

R.F. Signal Generator. The circuit in 
Fig. 1 was submitted by Stephen Vandivere, 
215 E. Jefferson St., Falls Church, Va. 
When assembled and calibrated, this simple 
instrument may be used for aligning re- 
ceivers, checking out tuned circuits, or as 
an auxiliary r.f. signal source. It incor- 
porates a p -n -p r.f. transistor in a modified 
tickler feedback oscillator arrangement. 
The common -emitter circuit configuration 
is employed, with operating power supplied 
by a single 9 -volt battery (B1). 

In operation, feedback necessary to start 
and sustain oscillation is supplied by the 
feedback winding of coil Ll, with CI and 
C3 serving as an impedance -matching r.f. 
voltage divider. Stabilized base bias is sup- 
plied by a resistor voltage divider, RI/R2, 
operating in conjunction with an unby- 
passed emitter resistor, R3. A tuned circuit, 
made up of the primary of L1 and variable 
capacitor C4, serves as the collector load. 
Capacitor C5 serves as a bypass across B1 
and the s.p.s.t. "on -off" switch, Si. The 
output signal is obtained through isolating 
capacitor C2. 

Stephen suggests that a Meissner Type 
14-1071 antenna coil be used for L1 and an 
RCA Type VS300 battery for B1. C4 can be 
any standard 365-µµfd. variable capacitor. 
The other capacitors may be ceramic, mica, 
or paper units. All resistors are 1/2 -watt 
carbons. 

You can assemble a similar oscillator in a 
small plastic or metal case, using a thin 
piece of Bakelite or plastic as a subchassis. 
Although circuit layout and wiring should 
be non -critical, you may have to experi- 
ment with the connections to the oscillator 
coil to obtain oscillation. If you have any 
trouble, ti -y reversing either the primary or 
secondary connections. 

Calibrate the unit by "zero -beating" the 
signal from the oscillator against the signal 
obtained from a known source, such as a 
standard r.f. signal generator or a broad- 
cast station, using an ordinary receiver as 
your detector. 

Beat -Frequency Oscillator. When a c.w. 
station is tuned in on a home short-wave re- 
ceiver, the radiotelegraph signals will sound 
like a series of clicks or "shushes" instead 
of the "didandit" tone signals. To convert 
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Fig. 3. Basic circuits utilizing one of General 
Electric's six new Unijunction transistors: (A) a 

free -running multivibrator, and (B) a "one-shot" 
multivibrator. See page 134 ;or complete details. 

the "clicks" into an audio tone, a beat fre- 
quency oscillator (BFO) must' be added to 
the receiver. The signal from the BFO 
"beats" against the receiver's i.f. signal, 
producing a difference frequency signal 
which falls within the audio range. 

Reader Bill Penrose, 24 East 26th St., 
Hamilton, Ontario, Canada, sent in the 
transistorized BFO circuit shown in Fig. 2. 
Suitable for use with both battery -operated 
portable and line -operated table and console 
receivers, it has a 2N170 n -p -n transistor as 
a tickler feedback r.f. oscillator. Bill uses a 
common -emitter circuit arrangement to 
obtain maximum gain and to permit opera- 
tion with a single, 3 -volt battery (BI). 

In operation, a 456-kc. i.f. transformer 
(Continued on page 133) 
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I SHOULD HAVE KNOWN? 

Cartoons 
by 

Kohler 

Everyone gets out of bed from the wrong 
side occasionally. When it happens to a 
hi-fi fan on the day he installs a new rig, 
there's no end to the number of things that 
can go wrong. Not with the equipment it- 
self-just with the installation. I wish they 
had told me about these things at the store 
where I bought the stuff. I should have 
known the few tricks that save all the 
trouble. So, since wise men learn from 
other people's mistakes, here's my tale of 
hi-fi woe-sparing no gruesome detail . . . 

WHEN I walked out of the hi-fi shop, I 
was as proud as a beaver who had just 

thrown a dam across the Mississippi. Al- 
most everything was brand-new : cartridge, 
amplifier, speaker and enclosure. I had kept 
only my. old record changer, since it seemed 
to be running all right, and the tuner. 

After I unpacked my new units and 
gloated over them like Scrooge with his 
cash box, I shoved the new amplifier into 
the cabinet in which the old one had been. 
Wonderful! It fitted exactly. All I needed 
was a new piece of plywood for the front 
panel, with holes for the controls to come 
through. I'm a lucky boy, I thought-my 
measurements had been just right. But 
"lucky" was not the right word, as it turned 
out. 

I gave the old cartridge a pitying look 
as I chucked it into the wastebasket, and 
felt pretty good about the way the new one 
looked when it was installed in the arm of 
the changer. 

The new enclosure went into the same 
place in the room as the old one: in the 
center of the wall facing a large glass - 
covered picture across the room. That spot 
was the only unoccupied wall space in my 
wife's latest furniture arrangement. 

The great moment came sooner than I 
expected. I decided to let the tuner wait 
for a while, I was so eager to hear that 
brand-new hi-fi sound come pouring at last 
into my ,own living room, from my own 
rig. I turned on the amplifier, and very 
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cautiously advanced the volume control. 
Immediately I heard the first sound from 
my new rig, even though no record was on 
the turntable. 

It was hum. Lots of it. Enough to drown 
out music completely. I should have known! 
I had a far more sensitive amplifier, a 
speaker much stronger in the bass. Obvi- 
ously the grounding arrangements with the 
old rig were not nearly good enough. Look- 
ing over the connections, I realized I prob- 
ably not only had a "ground loop" in my 
shielding, but that the turntable motor was 
improperly connected, things I had never 
worried about before. 

I turned off the outfit and in fifteen min- 
utes had rearranged the input wiring. When 
I turned things on again, the volume con- 
trol went nearly all the way up before I 
heard any hum at all. Hurrah! 

Now was the moment. Onto the turntable 
went a new LP bought for the big day. The 

... I gloated like Scrooge with his cash box .. 
changer lowered the stylus onto the turning 
record-oh, no! The music seemed to be 
going on and off regularly, like a flickering 
neon sign: Did I have an amplifier with a 
built-in shiver? What a crummy break, to 
be tripped up by a defective amplifier on 
the day of hope! 

I was miserably watching the record 
POPULAR ELECTRONICS 



turn when it hit me. There seemed to be 
just a little more up and down movement 
in the arm than the record motion could 
account for. Of course! It was bouncing a 
small fraction of an inch, just enough to 
lose contact with the groove over and over. 
The new cartridge was far lighter than the 
old one, and the spring counterbalancing 

The amplifier chassis was all set tc fry eggs ... 

the arm could almost lift it off the record. 
It needed just a little warp from the record 
to help it. I should have known! 

I weighted down the arm with two 
pennies tacked on with Scotch tape so the 
stylus stayed in the groove. And the music 
came pouring out of the speaker with a 
power and clarity I had never heard in my 
living room before. This was what I had 
been waiting for. 

BUT what was that heavy noise that took 
over whenever the music dropped be- 

low a fortissimo? Oh, misery! I probably 
had the worst turntable rumble in the 
history of high fidelity. A new cartridge, 
amplifier and speaker, all mighty and 
powerful in bass, were simply showing up 
my ancient changer-I should have known! 
With a groan I knew that as soon as the 
budget would stand it, I had to get a new, 
better turntable. What to do in the mean- 
time? 

Experimentally I backed down the bass 
tone control and was relieved when the 
rumble dropped out of hearing. But now 
the music sounded thin; I wanted the new, 
big bass I had spent all .the dough for. 
Wasn't there a rumble filter on the new 
amplifier? Eureka! With the filter thrown 
in, I struck, for the time being, a workable 
compromise between rumble suppression 
and bass response. The rumble was low 
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enough and the bass high enough to make 
the music exciting by any standards. 

It was so exciting, in fact, that I spent 
the next half-hour just listening. Yet as 
my ear got used to the new fullness and 
clarity, I realized that the treble was too 
sharp and hard. Clicks, pops and hiss from 
the record surfaces all seemed very loud 
and obtrusive. I had expected the new 
tweeter in my coaxial to bring the highs 
way up, but not to make them shriek. 

Using the treble tone control to roll the 
highs off reduced the over -sharpness, but 
now the music lost much of its sparkle. 
What was the trouble now? Speaker 
placement, of course. Facing the speaker 
across the short width of the room against 
the large glass area of the picture on. the 
opposite wall was bouncing all the highs 
right back to where I was sitting. I needed 
the corner of the room for my enclosure, 
and I needed it badly. I would have to 
tackle the "Powers -That -Be" (Housewife 
Division). 

I will spare you the details of my strat- 
egy. It was not based so much on frontal 
attack as on subtle propaganda combined 
with high-level bribery. In about 25 min- 
utes, shaken but victorious, I had the en- 
closure in the corner and was sitting in the 
other end of the room. 

This was it, all right-fullness and 
liveliness; clear, open sound with no hard- 
ness; no direct reflection; surface noises 
way, way down. I just wanted to sit there 
and take it all in. 

But suddenly I noticed a wisp of smoke. 
(Continued on page 122) 

...My neighbor was a big man....l got some beer... 
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Modification of the 
The popular Heathkit AM broadcast 

tuner Model BC -1 is a hi-fi wideband re- 
ceiver. This characteristic, while fine for 
fidelity, may be responsible for interference 

or crosstalk from some adjacent stations. 
Since the Heathkit instruction manual 

states that you can reduce the bandwidth 
by connecting a 27,000 -ohm resistor across 
the primary of the over -coupled input i.f. 
transformer, we should be able to make 
some sort of flexible adaptation. By in- 
stalling a switch to cut the resistor in or 
out, we can either "live it up" with the full 

TV' Interference - 
Can interference be eliminated from a 

TV receiver for less than half a dollar? 
Yes, if you install this TVR Hi -Pass Filter 
at the antenna terminals of the set. Tech- 
nically, it's a balanced constant -K high- 
pass filter, designed for 300 -ohm line, which 
attenuates signals below 44 mc. and passes 

all higher frequencies. Most spurious signal 
overload problems can be cured with a 
single filter, but tough cases may require 
two in series. 

The "chassis" is a 1" x 11/4" piece of in- 
sulating board. Drill five holes-four of 
which should be 1/2" in from each corner, 
the fifth at the exact center-for 4-40 brass 
screws and nuts, and assemble with solder- 
ing lugs under the screw heads. Solder the 

Originally described in the March -April, 1951, issue of 
"G -E Ham News." 
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Heathkit AM Tuner 
bandwidth or, when the QRM is bad, nar- 
row it down a bit. 

The terminals of the input i.f. trans- 
former have room between them and the 
top panel for a slide switch. It would be 
best to mount the switch as close to the 
terminals as possible. Remove panel before 
the switch -mounting holes are made. 

A more flexible arrangement is possible 
through the use of several different values 
of resistors mounted on a rotary switch 
(see photo). The bandwidth of the tuner 
can then be progressively changed by 

TO PIN NO.1 

68A6 

switching in resistors of increasing value. 
A slight loss of sensitivity will be evident 
as the load across the coil increases. Try 
the following values for six steps of band- 
width : open, 500 ohms, 6800 ohms, 7200 
ohms, 10,000 ohms, and 27,000 ohms. Use 
composition resistors. -Wm. B. Rasmussen 

is Cause and Cure 
capacitors in place as shown in the photo. 

Cut two 15" lengths of No. 30 enameled 
copper wire for the coils and fold each 
double. Now remove about 1" of insulation 
at the fold, solder the wires together, and 
bend the soldered portion at right angles. 
Measure out 6%" from the bend, cut the 
wire and tin 1/a" at the ends. 

Wind the coil, starting at one end of the 

Y 

wire, on a rod ex- 
actly 1/s" in diam- 
eter. Place the 
completed coil in 
position, trim the 
center tap until it 
just overlaps the 
center screw and 
solder in place. 
Then bend all coil 
end wires gently so 
they can be sol- 
dered to the corner 
screws, and the fil- 
ter is cómplete. 
Keeping the coils 
so small that di- 
rect pickup is neg- 
ligible eliminates 
the need for 
shielding. 
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BUILD THE 
COMMUTER'S 

PRIVATE EAR 
THE COMMUTER is a ,harried man. He 

gets up just in time to grab a shower, 
a cup of coffee and a quick kiss from his 
wife before he dashes to the station. On 

'the 8:02 he opens his attache case and 
pores over his work. So when does friend 
commuter catch up on current events? 
Usually he doesn't. But the ideal solution 
is "The Commuter's Private Ear," which 
will allow him to tune in newscasts (or 
anything else) all the way in on the train. 

It's uncomplicated, and inexpensive. 
You'll need an attache case ($4.95 in com- 
position and plastic). In it mount a broad- 
cast -band receiver, and you're- all set. I 
used a two -transistor, germanium -diode 
reflex circuit. A Knight -Kit 83Y262 (Allied 
Radio) at $14.95 with printed -circuit chas- 
sis simplifies construction. 

You'll have no trouble building the re- 
ceiver if you follow the instructions to the 
letter. Complete it by attaching the ear 

..0 

By JOSEPH W. DOHERTY, K2SOO 

plug leads. Then test the set. If it wqrks 
properly, detach the leads and start on 
the attache case. 

You can mount the receiver in the exact 
center of the case, which would give you 
perfect balance. I mounted it at one end, 
so that I could upend the ,case on my knee 
to bring the receiver up to the window of 
the train in difficult signal areas. 

"Unbutton" the leatherette receiver case 
carefully, so the clips can be closed up 
later. Use a pointed tool and punch 
through for the mounting bolts. Then use 

Moly bolts are in place, ready to 
mount the receiver in the attache case. 
Note mounting holes which are drilled 
below the control openings. See text 
for proper placement of the receiver. 
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Receiver case is mounted, ready to be "buttoned 
up" with original fastenings. Opening for ear piece 
is immediately above case. If there is any play in 
receiver .after case is refastened, you will have to 
insert padding so that controls 'won't pop off. 

Nofe how Moly bolts have been drawn up, with 
the surplus cut off and flared back, to hold the re- 
ceiver 'case solidly in place. Best spot for mount- 
ing is immediately below the controls, to allow the 
least possible play, since knobs will be outside. 

these holes as templates on the attache 
case, and drill through both cases. 

Mount the little case' on the inside using 
two Moly bolts (1/4" will do) pushed 
through from the outside of the attache 
case. Screw them tight; this will draw up 
the outer shields. Then remove the,screws, 
clip away the shield overlaps and flatten 
them down completely if they are not al- 
ready flat. Cover them with a piece of 
tape or other non-conductor. 

Next, drill through the control openings 
of the receiver case and through the at- 
tache case. You'll have to enlarge these 
openings carefully with a penknife until 
they accept the controls properly. Immedi- 
ately above the ,small case, repeat this 
operation for the ear plug, until it fits 
snugly. Then solder the ear plug leads 
after you have put the wires through the 
hole from the outside. 

c Now mount the receiver and "button 
up" the receiver case. If you find there is 
"play" in the receiver after its case is 
closed, insert cardboard between it and 
the case, so that there will be no tendency 
,for it to work off the control knobs. 

When you use the receiver, you .won't 
have to open the attache case. Simply pull 
out the ear plug and insert it in your ear, 
turn on the switch and tune in your sta- 
tion. Yoit may have to "tune" the case by 
moving it about on your lap, but that's 
natural in this type of receiver. And you 
may have to upend it on your knee at 
times-that will depend on the construc- 
tion of the train, the direction it's travel- 
ing in, and local conditions. 

f - - 
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AN INTEGRATED AMPLIFIER is one 
that has all tubes and parts except in- 

put and speaker mounted on one chassis. 
It only requires connection to the pickup, 
microphone or tuner for input and the 
loudspeaker for output. 

There are purists among high-fidelity 
fans who wouldn't touch an integrated am- 
plifier with a ten -foot pole. They swear they 
can detect induced hum as long as the pre - 
amp is within a cable length of the basic 
amplifier, and nothing anyone can say or do 
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will convince them otherwise. But for those 
whose ears are not quite so "sensitive," the 
integrated amplifier presents a consider- 
able dollar saving, as well as a saving in 
time and trouble when constructing the kit. 
As a matter of fact, if it's put together with 
any amount of care at all, we ordinary mor- 
tals will find it impossible to detect hum 
where there shouldn't be any. 

Tech -Master Corp. (75 Front St., Brook- 
lyn 1, N. Y.) has come up with two inte- 
grated amplifier kits, a 25 -watt unit and 
a 60 -watt unit. Since the lower -powered 
job is probably closer to the needs of the 
average kit builder, we decided to construct 
that one. 

Undistorted power output of the Model 
21K is 25 watts from 20 to 20,000 cps. Inter - 
modulation distortion is less than 1% at 
February, 1958 
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rated power and below 0.25% at all ordinary 
listening levels. Dimensions are neat, only 
14" wide by 9" deep and 5" high, allowing 
it to fit in a fairly tight space. The basic 
price of the kit does not include the cabinet 
-only the face plate, which is finished in 
a handsome two-tone effect. 

Putting It Together. One of the things 
you'll notice as you start to build the Model 
21K is the fact that Tech -Master's instruc- 
tions are brief and to the point. There are 
no wasted words. If you're used to being 

TECH -MASTER 

M1mde&. 21K 

Amplifier 

114~1~1111111.111~..,,~21~41~1139 

told told the color code each time you wire á 
resistor, forget about that here. Tech - 
Master believes you should know the color 
code by heart-and you'd better, or you'll 
be jumping back and forth between the in- 
struction sheet and the code. 

Since this is an integrated chassis, the job 
of putting it together is far more complex 
than building a basic amplifier. This is 
especially so in the wiring of the controls, 
which requires extreme care and patience, 
and a constant check and recheck, not only 
for the proper parts but for positioning as 
well. Remember that wiring placement 
should conform as closely as possible to the 
wiring pictorial or you're liable to wind up 
with hum, and a rewiring job. 

It's not difficult to follow the instructions 
closely, but here's a tip. Each time you're 
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told to cut a piece of wire of a- specific 
length, check to see that it fits according 
to the diagram. Cut it to proper size, or 
you'll have wires running all over the place. 
You might, as you wire, use some rubber 
cement to hold the wires to the chassis. 

Tech -Master has saved you trouble by 
attaching to the chassis beforehand some of 
the bigger, bulkier things like the output 
and power transformers as well as the 
tube sockets and the pilot light socket. 
This makes for less errors. 

Special Features. The selector switch 
has only one equalization position-RIAA- 
which may be of interest for those who 
have old record collections. This should be 
borne in mind when buying the kit. On the 
same switch, in addition to the magnetic 
cartridge, are the positions for tuner, TV, 
magnetic tape or wire recorder, crystal and 
ceramic cartridge. The cathode -follower 
output jack on the amplifier allows signals 
from any of these sources to be fed into a 
tape recorder. 

Magnetic -type pickups of any make can 
be matched to the Model 21K without 
soldering a new cartridge load resistor, by 
means of a small adjustable load resistance 
located in the rear of the chassis. The bass 
and treble -controls are concentric and have 
a range of ± 15 db each. 

Two types of a.c. power outlets are pro- 
vided on the chassis. Record changers 
which can automatically disengage the 
drive wheel at the end of a cycle should be 
connected to the non -switched outlet 
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Amplifier chassis at left 
is shown ready for check- 
out with a volt -ohm -milli - 
ammeter. Wiring is com- 
plex, and should be done 
with the utmost of care. 
The completed amplifier 
is shown without the cabi- 
net, which is extra. Switch 
at the left of +he front 
panel is the function con- 
trol, on -off -volume switch 
is in the center, and the 
concentric tone controls 
are at the right. 

marked "record player." Thus, when the 
amplifier is switched off in the middle of a 
record, the player will complete its cycle, 
preventing "flat" spots from developing on 
the changer's drive wheel which add to 
rumble. There is another outlet, to which 
the tuner can be connected. And taps for 
4-, 8- ánd 16 -ohm speakers are provided. 

Comment. There is no great mystery 
about the Model 21K. Basically, the ampli- 
fier portion uses the well-known Dynakit 
arrangement, with a 6AN8 as the input 
tube of the power amplifier. It uses a 
screen -tapped or distributed -load output 
transformer and a pair of 6L6 tubes with 
fixed bias as output tubes. 

Because of the complexity of the wiring 
job, it would be a good idea to set up some 
sort of standard procedure to follow as you 
wire. For instance, 'after each wiring step 
has been completed, you might read it over, 
then trace it out on the chassis again. 
You'll be amazed at how many errors you'll 
find that way, and how many headaches 
you'll save yourself. 

Unless you're an experienced solderer, 
it might be a wise idea to keep a VOM 
handy, and after each soldering job, use 
it to check for proper resistance-es- 
pecially on switches and such where open 
connections might not be too obvious. 

Properly constructed, the integrated am- 
plifier will give you a good, workmanlike 
job which should satisfy all but those who 
insist on having separate chassis for pre - 
amp, power amplifier and power supplies. 
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"THIS could be it . . . the cathode volt- ' age seems low. We'll clip out that ca- 
pacitor and check it for a short ... No, it's 
okay; solder it back. Hmm ... it could be 
an open B+ bypass. We'll cut it out and 
see ... Darn, that one's okay, too-solder 
it back. Could it be the screen bypass? ..." 

Clip it out-check it-solder it back; clip 
it out-check it . . . and so on into the 
night. Sound familiar? Well, the Heath 
Company (Benton Harbor, Mich.) has an 
answer to your problem. The Model CT -1 
capacitor tester will check capacitors right 
in the circuit. There is no clipping, no 
cutting, no soldering. 

You just connect the two Capaci-Tester 

leads across the suspected capacitor, move 
a switch once to the right and once to the 
left. Watch the "magic eye"-if it winks 
at you, the capacitor is okay. The compo- 
nent under test can be shunted by a re- 
sistance as low as 30 ohms (if capacity is 
350 µµfd. or more), and a valid open -and - 
short check can still be made. Be sure the 
set being checked is turned off. 

Putting It Together. In the construc- 
tion of any kit, the old proverb "haste 
makes waste" is good sense. ' One wrong 
connection, because you've rushed, and 
you'll have two or three hours of trouble- 
shooting when your kit could have been 
complete and operating. 

It's a good idea to have a 
"china -marking" pencil avail- 
able as one of your tools when 
you assemble your Heathkit 
CT -1 (or any other kit). These 
crayons will write clearly on 
a metal chassis. When the assembly direc- 
tions mention a terminal lug F2, a tube 
socket pin XB-3 or grommet D, as they do 
here, the number or letter can be marked 
next to the connection. Kit manufacturers 

have found that many of the kit builder's 
mistakes are the result of his misnumber- 
ing terminal lugs or connections. If ter- 
minals are marked as you come to them, 
you'll run a constant cross-check on your 
wiring without any extra work. 

Speaking of cross-checks, Heath has a 
new trick-every time one of the connec- 
tions is to be soldered, there is a number 
printed next to the instructions indicating 
exactly how many wires go to that con- 
nection. 

Special Features. The circuit of the 
checker is designed around only one tube, a 
1629 electron -ray indicator. Its triode sec- 
tion is hooked up as a conventional Hartley 

-'JE. .0 

HEATHIC9 T 

Model CT -9 

Capaco9-Tesger. 

Completed tester 
matches the Heath 
VTVM in size and 
general appear- 
ance. Information 
pertaining to inter- 
pretation of eye 
response is printed 
on front panel. 

oscillator tuned to about 19 megacycles. 
Another winding on the coil is coupled 

"tight" enough to cause the oscillator to 
quit oscillating. A good capacitor under 

(Continued on page 132) 
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Short- Wave Report 
By HANK BENNETT 

THE FIRST short-wave broadcast from 
Australia was made in September, 1927, 

when a 10 -kw. transmitter owned and 
operated by Amalgamated Wireless Ltd. in 
Sydney, VK2ME, was used for a transmis- 
sion to Europe. Two months later, in Mel- 
bourne, 3L0 attempted a weekly service 
using VK3ME, a 2 -kw. transmitter. This 
was unsuccessful, due mainly to the lack 
of ionospheric predictions and to the low 
power of the transmitter. 

In 1936, 3LR, Melbourne, 2 -kw. (later to 
be known as VLR, Lyndhurst), began a 
news service for listeners in New Caledonia 
and New Hebrides, with fairly good results. 
Signal strength was adequate over this 
relatively short distance. Later that year, 
using 3LR, the Australian Broadcasting 
Commission (A.B.C.) attempted unsuccess- 
fully to rebroadcast to India and England 
a play-by-play description of the England 
vs. Australia test matches: It was the 
Second World War that finally brought 
about the establishment of official short- 
wave transmissions-the forerunner of to - 

Radio Australia's high -frequency 
station at Lyndhurst (near Melbourne) 
now houses VLG, a 10 -kw. transmitter, 
and A.B.C.'s inland s.w. transmitters 
VLH and VLR. At right is the trans- 
mitter hall at Shepparton, Victoria. ° 

. 

".<, ` 
dÉt 

day's service which operates 411/2 program 
hours per day, using five languages, under 
A.B.C. control. 

On December 5, 1939, the Australian 
Federal Government authorized the newly 
established Department of Information to 
set up an overseas broadcasting service. 
Fifteen days later the transmission officially 
began with a speech by the Prime Minister 
of the day, the Rt. Hon. R. G. Menzies. The 
BBC in London was able to pick up and 
rebroadcast this opening address to its 
listeners in the Home Service. Within a 
few weeks, seven transmissions were in 
operation to Europe, North America, South 
America, the Netherlands East Indies, 
Japan, the Philippines, and the Western 
Pacific areas. 

There were certain geographical advan- 
tages when it came to developing audiences 
in Asia and the Pacific. Despite the low 
power of the transmitters, programs 
reached Southeast Asia and the Pacific 
Islands more clearly than those of any 

(Continued on page 140) 
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Computers 
Get Jobs 
in Hotels 

Banks. 
and Stores 

THE COMPUTER, which had once 
been thought of as strictly a scienti- 

fic tool, has been making steady inroads 
into the field of business and finance, as 
witness the examples on this page. For 
instance, the photo at right shows part 
of the nation's first fully automated de- 
partment store data processing system, 
at Burdine's in.Miami, Fla. The com- 
plete electronic system records a cus- 
tomer's transaction in as little as ,10 

r 

seconds .and computes daily to- 
- tals at the rate, of 24,000 addi- 

tions a minute. 
Banks are all prepared for au- 

tomation. Photo at left shows 
an IBM system which scans 
paper checks, posts them to an 
electronic ledger, and automati- 

se" cally prepares customers' state- 
ments from the checks. The key 
to the system is magnetic ink, 
which allows the machine to 
"read" the checks as it would 
a tape. 

The hotel industry's first au- 
tomated electronic reservation 
service-Reservatron-has been 
put to work by the Sheraton 
hotel chain (below, left). It 
'enables reservation operators to 
determine almost instantly what 
types of accommodations are 
available, up to a month in ad- 
vance, at all Sheraton hotels. 
The heart of the system is an 
electronic "memory drum" 
which retains up-to-the-minute 
information on every guest 
room-there are some 24,000 in 
the -chain's 45 hotels. The 'sys- 
tem can reveal in less time 
than it takes to . dial a phone 
what rooms are available in four 
different classifications. .-11- 
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Get the Best 
From Your 

FM Tuner 

By ROBERT SAMPSON 

CONSIDER cats, women, and FM tuners: 
if you treat them right, they purr, and 

if you treat them wrong, they squawk. If 
you keep your FM tuner in trim, and it 
purrs along just right, it makes mighty 
sweet music, for FM is the only truly hi-fi 
method of getting radio programs into 
your sound system. 

But if you are mean to your FM tuner, 
it can sound as raucous as any cat with 
its tail in the door. Even if it seems to 
bring in the stations all right, you may 
still be mishandling it just enough to lop 
the top off the fidelity. Often FM owners 
don't know they are cheating themselves 
in this way! It's a shame when this hap- 
pens, because it is quite simple to get full 
high fidelity out of any good FM tuner, 
if it is in proper operating condition. 

Let's track the signal through an FM 
tuner to see where it might get battered 
and bruised, or just have its shine taken 
off, along the way. 

What Is an FM Signal? At the antenna 
we have the carrier wave, a stream of 
electrical energy pulsating at very high 
frequency, which has hopped over from 
the FM transmitter at the speed of light. 
The music or speech rides on the carrier 
in the form of small swings up and down 
in the frequency of the carrier. These 
frequency swings keep step with the vi- 
brations of the original sounds in the 
broadcast studio. The number of cycles off 
the channel center that the frequency 
swings up or down represents the volume 
of music or speech. (See Fig. 1 on p. 88.) 

Suppose our carrier is 90 mc., or 90,- 
000,000 cycles per second. For top volume, 
under American FM standards, this car- 
rier frequency must change by 75 kc., or 
75,000 cps, each side of the center fre- 
quency. Thus, a loud 100 -cps tone, for 
instance, would get a ride by swinging the 
carrier up to 90,075,000, down to 89,925,- 
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000, and up again, 100 times each 
second. If we wanted half the vol- 
ume, the swing would be 37,500 
cps each way. 

The I.F. Trap. Swinging and 
swaying to the music better than 
Sammy Kaye ever thought of 
doing, the carrier first gets se- 
lected and amplified in the r.f. 
stages of your tuner. Then it is 
converted to the intermediate 
frequency, for the main part of 
the amplification, just as in an 
ordinary AM superhet radio. In 
the i.f. stages, we come across 
one of the first booby traps that 
we must sidestep to keep the sig- 
nal out of trouble. 

We want the whole of each one 
of those frequency swings to come 
through without any change. But 
suppose the i.f. stages are tuned 
very sharply, with a peak in the 
middle of the channel. Then when 
the carrier swings far off center, 
the i.f. amplification will drop 
sharply. This will cause serious distor- 
tion. Therefore, the i.f. stages in an FM 
tuner are designed with a "flat -top" re- 
sponse. 

But this adds an extra gimmick to the 
i.f. alignment. The responses of the two 
or three stages must be all lined up so 
that the "hoops" of response lie on top of 
each other, as in Fig. 2(B). Just getting 
them to overlap, so that the carrier can 
come strongly down the middle, as in Fig. 
2(A), is not good enough. 

Lopping Off Noise. After leaving the 
i.f. string, the signal comes to the limiter 
stage. Limiting is one of the smart tricks 
that gives FM its margin on quality. Fig- 
ure 3 shows how it works. 

A clean FM signal should vary in fre- 
quency only. But it arrives at the receiver 
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Radio con make a ruckus if you mistreat your hi-fi 

tuner-here's how to get smooth sound off the air 

full of little bumps of amplitude changes. 
These amplitude bumps are static, noise 
and general interference. They must be 
stripped off the signal and kept out of 
the receiver. 

The limiter does just that. It acts as 
a sort of bouncer that kicks out the, un- 
desirable elements - namely, the ampli- 
tude modulation mooching in on the FM 
signal. So, if a nasty, noisy amplitude 
bump comes riding in on the FM signal, 
the limiter just lops it off. In this way, 
it clears up all the hum, buzz and sputter 
rampaging in the atmosphere. 

The limiter stage is designed to hold 
only a certain amount of signal. Feed it 
more, and it just spills over, running the 
excess literally into the ground. It's like 
pouring water into a glass until it runs 
February, 1958 

over. You can get the water level to the 
top of the glass but no further. No mat- 
ter how much more you pour in, it will 
just stay at the top-and the excess spills 
off. 

This is how we get the velvet silence 
in back of the music that is one of the 
main joys of listening to FM. .But if the 
signal is not strong enough to spill over, 
or "saturate" the limiter, the high sensi- 
tivity of an FM tuner brings in plenty of 
noise, and we get some distortion, too. 

There is a fast way of telling whether 
your limiter is working right or not. You 
need no instruments for this test. Just spin 
your tuning knob and watch for the be- 
tween -station noise. If the noise drops out 
over a wide gap as you come to a strong 
station on the dial, your limiting is all 
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Fig. 1. The FM carrier (A) is modulated by the 
audio signal (B), resulting in frequency shift (C). 
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(A) (B) 

Fig. 2. If the tuning of the i.f. stages does not. 
smoothly overlap (A), signal loss and distortion 
result. The humps should be aligned as in (B). 

A.M. NOISE ON TOP 
OF F.M. SIGNAL 

lip 

I 

LIMITER 

NOISELESS 
F.M. SIGNAL 

InII 
Fig. 3. Peaks of AM noise arriving with the sig- 
nal are clipped off by the limiter, from which 
the FM signal emerges with uniform amplitude. 

AUDIO 
VOLTS 

PRODUCED \ 
FREQUENCY SHIFT 

FROM CENTER 

Fig. 4. A linear discriminator characteristic (solid 
diagonal section of curve) produces an audio 
signal proportional to the FM frequency shift. 
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right. If it takes hairline tuning even on 
strong stations to get rid of the rustle, or 
if it never entirely disappears, your lim- 
iter is on the blink. 

Audio Uncovered. With all of its AM 
noise wrinkles smoothed out by the lim- 
iter, the signal arrives at the discrimi- 
nator, which peels the r.f. wrap off the 
audio signal. This stage has two tuned 
detector circuits, so balanced against each 
other that when the carrier is steady on 
its center frequency nothing gets through. 
When a signal swings the carrier off the 
center frequency, the circuits become un- 
balanced, one to put out a positive voltage 
and the other a negative voltage. The more 
the frequency changes, the higher the volt- 
age rises. In this way we get an audio 
voltage that can go through the amplifier 
and speaker to spell out the original mu- 
sic and speech. 

If the tuned circuits in a discriminator 
are not perfectly balanced, you have a 
"crooked" detector. Like a crooked book- 
keeper, it can cause you plenty of trou- 
ble. Any bend in the discriminator re- 
sponse curve (see Fig. 4) means harmonic 
distortion, intermodulation distortion, and 
several other bugaboos. We need linear 
discriminator response for distortionless 
FM performance. Luckily, in most cases, 
this is just a matter of having the dis- 
criminator circuits properly tuned. 

Some FM tuners have a slightly differ- 
ent detector stage called a "ratio detec- 
tor." This needs balanced adjustment just 
as a discriminator does. One main differ- 
ence is that a ratio detector is somewhat 
less sensitive to AM noise, and so needs 
less stringent limiting ahead of it. 

Now we can add up what we need to 
make an FM tuner sit up straight and do 
its hi-fi best: (1) the r.f. stages in good 
alignment, for selectivity and signal 
strength; (2) the i.f. stages adjusted with 
the response curves on top of each other; 
(3) enough signal at the limiter to spill 
over; and (4) a discriminator or ratio de- 
tector that is strictly on the straight and 
narrow path. Points 1, 2 and 4 all depend 
on alignment. Point 3 depends on getting 
enough signal to the limiter stage. How 
is this accomplished? 

Getting Enough Signal. The first fac- 
tor affecting signal strength is your dis- 
tance from the FM transmitter. Next is 
the design of your antenna, which deter- 
mines how much of the available signal is 
caught and piped into your receiver. FM 
antennas in order of increasing quality 
range from power line connection, up 
through the dipole in the cabinet, dipole 
in the attic, dipole on the roof, dipole with 

(Continued on page 127) 
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FVE CL!ASS 
Special Information on Radio, T V, 

Radar and Nucleonics 
LIGHT AMPLIFIERS 

I've heard that light amplifiers will soon 
be revolutionizing the television industry. 
What are light amplifiers, how do they 
work, and is it true that they will soon 
bring about far-reaching changes in elec- 
tronics and optics? 

THE ANNOUNCEMENT of light -ampli- 
fying phosphors late in 1954 brought 

with it a flood of rumors. The "word" 
was that next year's television receiver 
would be as flat as the proverbial pancake, 
that you would be able to buy binoculars 
which would fit in your wallet, and that- 
the year after next-all big observatories 
would be equipped with electron light -am- 
plifying telescopes to see clear around the 
nether end of Einstein's curved space! 

To be sure, phosphor screens with star- 
tling light amplifying properties have been 
built and tested. And research now in prog- 
ress holds out fascinating promises for the 
future. But don't look for revolutions just 
yet! A little down-to-earth discussion on 
the theory of light amplifiers and their 
shortcomings will make clear that much 
work is yet to be done. 

Combined Effects. The recently an- 
nounced light amplifiers combine the 

effects of two well-known phenomena: 
ph otoconductivity and electroluminescence. 
Certain common chemical compounds such 
as cadmium sulfide (CdS) reduce their 
electrical resistance when exposed to ultra- 
violet or visible light, hence the name 
photoconductivity. It is this property that 
has made possible the tiny, sensitive CdS 
photocells. Electroluminescence, discovered 
about 20 years ago, is the emission of light 
from certain phosphor materials when an 
alternating voltage is applied. 

(Continued on page 119) 

Fig. 1. The light amplifier cell con- 
sists of several layers of materials. 
A.C. 

VOLTAGE 
SUPPLY 

INCIDENT - RADIATION - 
GLASS PLATE 

TRANSPARENT ELECTRODE 
ELECTROLUMINESCENT LAYER 

PHOTOCONDUCTING LAYER 
METALLI: ELECTRODE 

...-aa..-s....s - 

Experimental G.E. 
light amplifier. The 
amplifying area is 
about 4" in diam- 
eter. An ordinary 
lantern slide projec- 
tor is used to throw 
a dim ultraviolet im- 
age on the screen. As 
the d.c. voltage on 
the screen is in- 
creased, the picture 
becomes many times 
brighter, maintaining 
detail and contrast. 
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Among the Novice Hams 

IN ADVANCE PUBLICITY, the new 
Johnson Navigator transmitter sounded 

so good that I felt sure you would like to 
have a complete report on it. I thereupon 
contacted the E. F. Johnson people, in 
Waseca, Minn., who were kind enough to 
send me one of the kits as soon as they 
started coming off the production line. 

In its 131/4" x 10M6"x 91/8" aluminum 
cabinet, the Navigator weighs in at 22 
pounds. It is a seven -band (1.8 to 30 mc.) 
c.w. transmitter, rated at 40 watts, which 
features optional, crystal or variable fre- 
quency control. 

"Navigator" Design. The circuit is de- 
signed around a 6AU6 variable frequency 
oscillator which operates in the 1.75-mc. 
or 7-mc. range, depending on the desired 
output frequency. It drives a 
6CL6 buffer/frequency mul- 
tiplier stage, which becomes 
the crystal oscillator/fre- 
quency multiplier when 
crystal control is used. 

A four -position panel 
switch selects either of two 
crystals, or the VFO, or per- 
mits "zero beating" a fre- 
quency without putting a 
signal on the air. ,One -hun- 
dred -sixty meter crystals are 
used for 160 -meter output, 
80 -meter ones for 80 or 40 
meters, and 40 -meter ones 
for 40, 20, 15, and 10 meters. 

The 6CL6 drives a 6146 as 
a straight r.f. power ampli- 
fier on all bands. The 6146 
output tank circuit is a pi - 
network type, for matching 
into loads of 40 to 500 ohms. 

Band selection is accomplished through a 
7 -position, 3 -section rotary switch. It con- 
nects the proper values of inductance into 
the buffer and output circuits for operation 
on the different bands. In addition, it 
switches fixed capacitors across the 6146 
plate -tuning capacitor on the 1.75- and 3.5- 
mc. bands to provide sufficient capacitance 
-for good circuit Q and harmonic suppres- 
sion, without using so large a variable ca - 

By HERB S. BRIER, W9EGQ 

pacitor that tuning on the higher frequency 
bands would become unduly critical. 

The bandswitch varies the 6CL6 screen 
voltage as bands are changed, in order to 
insure proper grid excitation to the 6146 
on all of them. The bandswitch knob also 
controls the VFO range switch through an 
ingenious ratchet system. 

Final amplifier plate and grid currents 
are measured by a dual -range milliam- 
meter controlled by a slide switch. 

"Clickless" Keying. Straight cathode 
keying of the 6CL6 is employed when the 
Navigator is crystal -controlled. With VFO 
operation, grid -block keying of the VFO 
and the buffer is employed, with a 12AU7 
dual triode functioning as the keyer tube. 

When the key is pressed, the VFO comes 

4fr 

,.. .' _ 

on immediately followed by the 6CL6 a 
split second later. Conversely, when the 
key is released, the 6CL6 cuts off first, 
followed by the VFO. In this manner, the 
advantages of oscillator keying (key down, 
transmitter on the air; key up, entire trans- 
mitter dead) for full "break-in" operation 
are obtained without the chirps and clicks 
which invariably accompany simple oscilla- 
tor keying. 
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Actually, this system does not prevent 
the oscillator from clicking or chirping at 
the start and end of each character, al- 
though both are minimized by careful 
oscillator design. Instead, the keying 
sequence prevents them from reaching the 
antenna to be radiated. 

A single power transformer provides all 

drivers, pliers, knife, ruler, small -tipped 
soldering iron (or 'gun), and rosin core 
solder. 

A feature of the kit that many construc- 
tors will appreciate is that all small parts 
and hardware of the same general type are 

operating voltages for the Navigator. Plate 
potential is 350 volts supplied by a 5U4GB 
rectifier and choke -input filter. And a 
regulated 150 volts is supplied to the VFO 
and amplifier screen grids. A tap on the 
high -voltage transformer winding and a 
separate rectifier and filter furnish the 
negative voltages required to operate the 
keyer circuit and to cut off the 6146 plate 
current when the key is up. 

The transmitter is fused against over- 
loads, and power, key, and the external 
relay line are bypassed ,and filtered to pre- 
vent them from radiating spurious signals. 

Assembling the Kit. Successful con- 
struction of any electronic instrument re- 
quires the ability to solder well and 
willingness to read and follow instructions 
carefully. Because of the complexity of the 
assembly, I would not recommend the 
Navigator kit as your first electronic con - 

Rear view of the Navi- 
gator c.w. transmitter 
assembled by the au- 

thor. It features optional 
crystal or variable frequen- 
cy control. Aluminum box 
in center contains the vari- 
able -frequency oscillator. 

Weighing in at 22 á 
pounds, the Navigator 
is housed in a 131/4" x 

101/ii;" x 91/8" aluminum 
cabinet. Selection of each 
of the seven bands it covers 
is accomplished through a 
7 -position, 3 -section switch. 

struction project, at least not without 
supervision. However, anyone with a little 
experience who is willing to follow the in- 
structions and study the illustrations fur- 
nished should be able to do the job. 

How long the assembly will take will 
vary with different individuals, but 50 
hours-more or less-spread over a couple 
of weeks would seem a fair estimate. Tools 
needed include only a couple of screw - 
February, 1958 
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al list of those who request help 
in obtaining their ham licenses 

packed in individual envelopes with a list 
of their contents printed on them. Con- 
sequently, when a specific size of screw, 
washer, fixed capacitor, etc., is called for, 
it is only necessary to choose the envelope 
containing that type of material and select 
the desired part from it. 

Testing the Transmitter. After cali- 
brating the VFO of the completed Naviga- 
tor with the aid of a 100-kc. crystal 
standard, and checking its power output- 
over 25 watts on all bands, I put it on the 
air. When used with the VFO, the stability 
of the emitted signal was excellent with 
very little warm-up drift, and 'the keying 
was as good as I have ever heard. 

Upon switching to crystal control, the 
only difference in the signal was that the 

keying, although excellent for a keyed 
crystal oscillator, was not quite as "clean" 
as when the VFO was used. This was espe- 
cially true on the higher -frequency hands. 

Operating the Navigator above 14 mc. 
without a low-pass filter in the antenna 
output circuit resulted in a slight amount 
of interference to a television set in the 
same room tuned to Channel 2. With the 

(Continued on page 136) 
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HELP US OBTAIN OUR HAM LICENSES 

Prospective amateurs requesting help and 
encouragement in obtaining their licenses are 
listed here. To have your name listed, write to 
Herb S. Brier, W9EGQ, % POPULAR ELEC- 
TRONICS, 366 Madison Ave., New York 17, N. Y. 
Please print your name and address clearly. 
Names are grouped geographically by amateur 
call areas. 

Kl/W1 CALL AREA 
Richard Bonin, 1 Star St., Pawtucket, R. I. 

Phone: PA 3-9834. (Code and theory) 
David Perrin, 1096 Highland Ave., Needham 

Heights 94, Mass. (Code, theory and selection 
of equipment) 

Richard Fell, Montana Drive, Holden, Mass. 
(Code, theory, regulations and selection of 
equipment) 

Stanley Chapman, Jr., 50 Acton St., Maynard, 
Mass. (Code, theory, and selection of equip- 
ment) 

Ralph Kelley, 47 Acton St., Maynard, Mass. 
(Code, theory and selection of equipment) 

John Bradshaw, 257 Mechanic St., Marlboro, 
Mass. Phone: 3766-W. (Code and General Class 
theory) 

K2/W2 CALL AREA 
Wm. Walker, 14 Cooper St., Brooklyn 7, N. Y. 

(Code and theory) 
A. M. Walker, 14 Cooper St., Brooklyn 7, N. Y. 

(Code and theory) 
Paul F. Castorina, 1537 Mayflower Ave., Bronx 

61, N. Y. (Code and theory) 
Janet M. Stellato (23), 88-18 150 St., Jamaica, 

L. I., N. Y. (Code and theory) 
William Cropanzano, 180 Bay 8th St., Brook- 

lyn 28, N. Y. (Code and theory) 
Robert McNichols, 222 East 87 St., New York 

28, N. Y. (Theory) 
Chuck Goodsole (14), 1402 E. Park Rd., 

Grand Island, N. Y. (Code and theory) 
Lewis Lester, 2241 Creston Ave., Bronx 53, 

N. Y. (Code, theory and selection of equip- 
ment) 

Leonard Katz (14), 316 Palsted Ave., West- 
field, N. J. Phone: ADams 2-7678. (Code, theory 
and selection of equipment) 

Francis O. Mayer, 95 Bond Ave., Malverne, 
N. Y. (Code and theory) 

Steve Cohen, 1900 Quentin Rd., Brooklyn, 
N. Y. Phone: DE 9-8056. (Code, theory and se- 
lection of equipment) 

K3/W3 CALL AREA 
Glenn K. Metzler, R.D. #1, Manheim, Pa. 

(Theory and selection of equipment) 
James Friedline, 2901 O'Donnell St., Balti- 

more 24, Md. (Code, theory and regulations) 
Jerry L. Snellbaker (16), Manchester, Pa. 

Phone: 4521. (Code, theory and regulations) 
Gale Whitton (12), R.D. ##1, Tionesta, Pa. 

(Code and theory) 
James Laux, Box 85, Ruffsdale, Pa. Phone: 

KI 7-4036. (Code, theory and selection of equip- 
ment) 

David Guianen, 508 West 9th St., Fxie, Pa. 
Ronald J. Gilmore, 103 Hilltop Rd Plymouth 

Valley, Norristown, Pa. Phone: BE 5-3571. 
(Code and theory) 

Jack Quinn, 634 Main .St., Apt. 21, Johns- 
town, Pa. (Code and theory) 

Jack Winter, 7422 Perrysville Ave., .Ben Avon, 
Pittsburgh, Pa. Phone: PO 1-5543. 

K4/W4 CALL AREA 
John 'V. Blake, SA Htg. Ellyson, Fld. Ecom. 

Dept., Pensacola, Fla. Phone: Ellyson EXT 259. 
(Theory, regulations, and selection of equip- 
ment) 

John Cross, P.O. Box 156, Brantley, Ala. (Code 
and theory) 

Tim Prather (14), 235 Jasper St., Somerset, 
Ky. (Code and theory) 

Rembert T. Powell, P.O. Box 1343, Mtn. Home, 
Tenn. (Code and theory) 

Sgt. James E. Camp, RA25530816, 120 Lee Ave., 
Colonial Heights, Va. (Code and theory) 

Virgil Simmons, Route 4, Box 239, Oneonta, 
Ala. (Code and theory) 

Kenny Houtz, 300 W. Church St., Elizabeth 
City, N. C: (Codé and theory) 

K5/1V5 CALL AREA 
Edward Baer, 519 Watson, Ft. Worth, Texas. 

Phone: JE 5-7643. (Code and theory) 
Dewey Jones (17), 4323 Worth St., Dallas 10, 

Texas. Phone: TA 4-4742. (Theory and regu- 
lations) 

Marvel C. Littlefield (18), Box 182, Lorenzo, 
Texas. (Theory) 

K6/1V6 CALL AREA 
Tom J. Orzech, Box 813, 78th Supply Sqdr., 

Hamilton AFB, Calif. (Code and theory) 
Fred B. Payton, Jr., 3341 Monroe St., River- 

side, Calif. (Code, theory and regulations) 
James Slosburg (13), 10619 Bradbury Rd., Los 

Angeles 64, Calif. (Code and theory) 
K. W. Bridgman, 2116 Fairfield St., Monte- . 

bello, Calif. (Code and theory) 
Jameson Randolph Wood, 10657 Valerlo, Sun 

Valley, Calif. (Code, theory and selection of 
equipment) 

Randall Bemis (12), P.O. Box 57, Julian, Calif. 
(Code and theory) 

Mike Colvin (13), 1001 E. Latham, Henret, 
Calif. Phone: OL 8-5027. (Code and selection 
of equipment) 

K7/W7 CALL AREA 
Joe Dixon, Box 116, Pomeroy, Wash. (Theory) 
Bruce Mendenhall (15), 2223 E. McGraw St., 

Seattle 2, Wash. (Code and General Class 
theory) 

K8/W8 CALL AREA 
Bill Wolfe (15), Wakefield Rd., Hiram, Ohio. 

(Code and General Class theory) 
Al Nowakowski, Jr., 907 Forest Ave., Toledo, 

Ohio. (Theory) 
Ray Horn, Jr. (15), 1009 Minerva Ave., Colum- 

bus 24, Ohio. Phone: TU 5-1733. (Code and 
theory) 

Michael Cheney.(12), 3210 Norwood Dr., Flint 
3, Mich. Phone: CE 5-4074. (Code, theory and 
selection of equipment) 

Lindon Daniels, 2895 Jordan Rd., Woodland, 
Mich. (Code, theory and selection of equip- 
ment) 

Walter Morawa, Jr., 6850 Stahelln, Detroit 28, 
Mich. Phone: LU 4-1099. (Code) 

John Miller (15), Box 123, Richville, Mich. 
(General Class code and theory) 

Bob Schuld (15), 3524 E. 114 St., Cleveland 5, 
Ohio. (Code and theory) 

K9/W9 CALL AREA 
William E. Daupert, R. R. #2, Lebanon, Ind. 

(Code) 
John Hoerner (13), 1333 Sunview Lane, Win- 

netka, Ill. (Code and theory) 
Ronnie McDaniels, 319 North 18th St., Terre 

Haute, Ind. (Code and theory) 
David Greiner (13), 110 E. Holland St., Wash- 

ington, Ill. Phone: 770. (Code and theory) 
Larry L. Langreer (13), 1431 East Ave., Berwyn, 

Ill. Phone: GU 4-7605. (Code and theory) 
Alex Box, Jr., 6125 S. Ellis, Chicago 37, Ill. 

Phone: FA 4-9878. (Code and theory) 
KO/WO CALL AREA 

Mark Anderson (14), 'Box 348, Crete, Nebr. 
(Code and theory) 

George W. Schroeder, 2627 Armand Place, St. 
Louis, Mo. Phone: PR 3-6908. (Code) 

VE AND OTHERS 
Mike and George Papper, 94 Clark St., Port 

Colborne, Ont., Canada. (Code) 
Michael Pupeza (15), 644 Bathurst St., Toron- 

to, Ont., Canada. Phone: LE 5-4127. (Code, 
theory and regulations) 

Dossue N. Paymaster, "Court View," 126 
Queen's Rd., Bombay 1, India. (Code and 
theory) 

To help prospective amateurs obtain their 
Novice licenses, the Electronic Industries Asso- 
ciation (formerly RETMA) offers a set of code 
records (recorded at a speed of 3355 rpm) and 
a Novice Theory Course for $10.00, postpaid. 
The complete course or more information on 
it is available from EIA, 1721 DeSales St., N.W., 
Washington 6, D. C. 

L 
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Garrard models change. Garrard ideals do not. Meaningful new features are 
added. Time -proven features are carefully retained. Gadgets, for the sake of 
gadgetry, are sternly rejected. The all-important fact to remember is that thirty- 
five years of experience in designing, testing, and building fine record players, 
guide us in offering you the present Garrard models. 

- é1 

s1 

.' WORLD'S FINES ->f 

`-'" RECORD PLAYING 
L-:kZt7iPMEN'á' 

r 
d itrr . iw . - zNz . ,a 

There's a Garrard for 
every high fidelity system 

'" 
'+\ 

1/4;,` 
> 

Model 301 PROPESSIONAL 
TRANSCRIPTION TURNTABLE 

Each speed Tamable) 
Each unit wllirlta own 

performance test report $09.00 

Model TPA/10' TRANSCRIPTION TONE ARM 
-Professional peslormanct. 

1twelknconstruction 
and exceptional 

versatility, 

Model T Mark 11. 
4 -SPEED MA NUAE PLAYER 

A superior unit for gtalll, 
budget system.. $32.50 

Model 0098 4 -SPEED SUPER 
AUTO.MANUAL CHANGER 

COntleueus + or - variable 
00,15.1 on all speeds. $57.50 

Model AC88 4 -SPEED DELUXE 
A000.MANUAI CHANGER 

En:loslvt reCart 

tel 

proteds Rout records. $54.50 

Model 80121 A.SPEED MIXER 
AUTO.MANUAL CHANGER 

Tine performance with economy 
aid Compactness. $42.50 

Por Information Write: GARRARD SALES CORPORATION, Dept. GB -358, PORT WASHINGTON, N.Y. 

+' . 111EIIOQS.^1p2}3N,Z81i1111® r Ca.rP>C +n 2 +78116. 
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build your own HEA rwIKIT for fun! 

Don't let a lack of experience keep you 

from enjoying the fun and savings of 

"Do-it-yourself" kit construction. The 

easy -to -follow diagrams that come with 

every Heathkit insure your success. Let 

our experience be your teacher-and 
you'll save one-half or more over the, 

price of "built-up" equipment of equal, 

quality. 

HEATH COMPANY A subsidiary ót Daystrom, Inc. BENTON HARBOR 10, MICH. 
1 

"BASIC" SPEAKER SYSTEM 

RANGE EXTENDER 

A -9C 20 -WATT AMPLIFIER 

re 
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HEATHKIT "BASIC RANGE" 
HIGH FIDELITY SPEAKER SYSTEM KIT 
This amazing speaker system can fulfil your present 
needs and still provide for future expansion. Fine hi-fi 
performance the result of using high quality speakers 
in an enclosure especially designed for them. Fea- 
tures two Jensen speakers to cover 50 to 12,000 CPS 
within 5 db. Power rating is 25 watts, and impe- 
dance is 16 ohms. Enclosure constructed of veneer - 
surfaced plywood, %" thick, and meas- Model SS -1 ures 11%" H x 23" W x 11%" D. Precut 
and predrilled for quick assembly. 

Shpg. Wt. 30 Lbs. $3995 
HEATHKIT RANGE EXTENDING 
HIGH FIDELITY SPEAKER SYSTEM KIT 

Designed especially for use with SS -1 "Basic" sys- 
tem. Contains 15' woofer and compression -type super 
tweeter. Extends basic unit to 35-16,000 CPS, * 5.db. 
Impedance 16 ohms. Measures 29" H x 23" W x 17%" 
D, and is constructed of %" veneer- ,dodel SS -it surfaced plywood. 

Shpg. Wt. 80 lbs. $9995 
HEATHKIT A -9C HIGH FIDELITY 
AMPLIFIER KIT 

This model incorporates its own power supply and 
preamplifier. Plenty of power with full 20 watt rating. 
Four separate inputs, selected by panel -mounted 
switch, and separate bass and treble controls. Ideal 
for home or PA applications. Output transformer 
tapped at 4, 8, 16 or 500 ohms. Response within 
1 db from 20 to 20,000 CPS. Model A -9C 

Shpg. Wt. 23 lbs. 

$3550 

FM TUNER 

AM TUNER 

)9 
PREAMPLIFIER 

HEATHKIT HIGH FIDELITY FM TUNER KIT, 

Now you can have full -fidelity FM performance from 
88 to 108 me at reasonable cost. Features temperature - 
compensated oscillator-built in power Model FM -3A supply, and beautiful cabinet. Compo- 
nents prealignecl at factoryl 

Shpg. Wt. 8 lbs. 
(with cabinet) 

HEATHKIT BROADBAND AM TUNER KIT 

$2595 

Tunes standard AM band from 550 to 1600 kc with fine 
sensitivity and broadband characteristics. Features 
include built-in power supply and low- Model BC -IA distortion detector. All RF circuits pre - 
aligned for simplified construction. 

Shpg. Wt. 8 lbs. $2.79.5 
(with cabinet) 

HEATHKIT ':MASTER CONTROL" 
HI-FI PREAMPLIFIER KIT 

Provides extra amplification, selection of inputs, vol- 
ume and tone controls, and turnover and rolloff 
controls, for Williamson -type amplifiers. Model WA -P2 Beautiful satin -gold enamel cabinet. De- 
rives operating power from amplifier. $1975 

Shpg. Wt. 7 lbs. 
(with cabinet) 

HEATHKIT 25 -WATT HIGH FIDELITY 
AMPLIFIER KIT' 

Outstanding 25 -watt Williamson -type amplifier em- 
ploys KT66 tubes and Peerless output transformer, 
tapped at 4, 8, and 16 ohms, A fine amplifier for the 
"deluxe" system. WA -P2 preamplifier Model W -5M required for operation. Express only. 

Shpg. Wt. 31 lbs. $5975 

'SO 
tie4 it. 

W -5M 25 -WATT AMPLIFIER 

H -EAT H.K1TS 

World's finest 
electronic equipment 

in kit form... 
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HlEA H K I"T : . 
Choose your own "Do-it-yourself" project 

from the world's largest kit manufacturer 

HEATH COMPANY 
A subsidiary of Dáystrom, Inc. 

BENTON HARBOR 10, MICHIGAN. 

NEW 

TRANSISTOR 
PORTABLE RADIO 

HEATHKIT BROADCAST BAND 
RADIO KIT 
Covers 550 to 1600 kc with good sensitivity and 
selectivity. Has 5%" PM speaker for good lone 
quality. Features transformer power 
supply and built-in antenna. Signal 
generator recommended for align- 
ment. Cabinet, as shown, available 
separately. Shpg..Wt. 10 lbs. 

Model BR -2 

$'$95 
(less cabinet) 

HEATHKIT CRYSTAL RADIO KIT 
Features a sealed germanium diode to eliminate 
critical "cats whisker" adjustment. Employs two 
tuning condensers for good selectivity, 
and covers the broadcast band from 
540 to 1600 kc. Requires no external 
power. Kit price includes headphones. 
Shpg. Wt. a lbs. 

Model CR -1 

$795 

HEATHKIT ENLARGER TIMER KIT 
The dial of this handy timer covers 0 to one minute 
calibrated in five -second gradations, so that the 
timing cycle of a photographic enlarger can be 
electronically controlled. Built-in relay handles up 
to 350 watts, and enlarger merely plugs into recep- 
tacle of front panel. Also provision for 

Model ET -1 plugging in safe -light. An easy -to -build 
, device that makes a fine addition to $1150 

any dark room. Shpg. Wt 3 lbs. 

Now you can have radio 

wherever you go- 
with the portable 

that plays anywhere! 

HEATHKIT 
TRANSISTOR PORTABLE RADIO KIT 
A new concept in radio reception! Now you can 
forget about external electrical connections and 
have fine radio performance anywhere! Low -drain 
circuit using regular flashlight cells makes battery 
operation cheaper than power -line operation of 
table model sets. Tunes 550 to 1600 kc and features 
a 4" x 6" speaker for "big -set" tone, six Texas Instru 
ment transistors for fine sensitivity and selectivity, 
built-in rod -type antenna, and unbreakable molded 
plastic cabinet in "Holiday" gray. 
Measures 9" L x 8" H x 3%" D. Appear- 
ance and performance are unmatched 
at this price level. Easy to build! Shpg. 
Wt. 4 lbs. 

(with cabinet less batteries) 

CRYSTAL RADIO 

p,".. 

iJ r 1 

ENLARGER TIMER 

Model XR-1 

$3495 

TABLE -MODEL RADIO 
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HEATHKIT FUEL VAPOR DETECTOR KIT 
The FD -1 is a safety device to detect fuel vapor in the 
engine compartment or other sections of your boat. 
The detector unit mounts in the area to be checked, 
and the indicating meter and controls mount on the 
control panel. Will operate intermittently or contin- 
uously, and indicates dangers of fire or explosion to 
protect your boat and its passengers. 
Models FD -1-6 (6 volts DC) and FD -1.12 
(12 volts DC) operate from boat batteries. 
Kit even includes spare detector unit. $3595 
Shpg. Wt. 4 lbs. 

each 

6 -volt 1D-1-6, 

12-vt. 18-1-12 

HEATHKIT RF POWER METER KIT 
This handy device measures the RF field in the 
vicinity of a transmitter, whether it be marine, mobile, 
fixed, etc. Requires no electricity, nor direct connec- 
tion to the transmitter. Provides a continuing indica- 
tion of transmitter operation. Merely place it in 
proximity to the transmitter antenna and it will pro- 
duce a reading on its 200 ua panel meter 
when the transmitter is in use. Operates 
with any transmitter between 100 kc and 
250 mc. Includes a sensitivity control for 
meter. Shpg. Wt. 2lbs. 

Model PM -I 

$1495 

HEATHKIT TRANSISTOR 
RADIO DIRECTION -FINDER KIT 

The Heathkit Transistor Radio Direction -Finder model 
DF -1 is a self-contained, self -powered, 6 -transistor 
super heterodyne broadcast radio receiver incorpo- 
ratirg a directional loop antenna, indicating meter, 
and integral speaker. It is designed to serve primarily 
as an aid to navigation when out of sight of familiar 
landmarks. It can be used not only aboard yachts, 
fishing craft, tugs, and other vessels which navigate 
either out of sight of land or at night, but also for the 
hunter, hiker, camper, fisherman, aviator, etc. It is 
powered by a 9 -volt battery. (A spare battery is also 
included with the kü.) The frequency range covers the 
broadcast band from 540 to 1600 kc and will double as 
a portable radio. A directional high -Q ferrite antenna 
is incorporated which is rotated from the front panel 
to ootain a fix on a station and a 1 ma meter serves as 
the null and tuning indicator. The controls Consist of: 
tuning, volume and power (on -off), sensitivity, head- 
ing indicator (compass rose) and bearing indicator 
(antenna index). Overall dimensions are 
7%" W x 5%" H x 5%" D. Supplied with 
slip -in -place mounting brackets, which 
allow easy removal from ship bulkheads 
or other similar places. Shpg. Wt. 4 lbs. 

Model DF -1 

$4995 
(Available otter 
November 151 

NEW! Heathkts for the boating enthusiast 

FUEL VAPOR DETECTOR 

POWER METER 

' 

..t 

n 

AVAILABLE AFTER 
NOVEMBER 15 r 

RADIO DIRECTION -FINDER 
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DX -20 TRANSMITTER 

HEATHKIT DX -20 CW TRANSMITTER KIT 
This Heathkit straight-CW transmitter is one' of the 
most efficient rigs available today. It is ideal for the 
novice, and even for the advanced -class CW operator. 
It employs a 6DQ6A tube in the 50 -watt final amplifier 
circuit, a 6CL6 oscillator and a 5U4GB rectifier. Single - 
knob band switching covers 80, 40, 20, 15, 11, and 10 

meters. The DX -20 is designed for crystal excitation, 
but may be excited by an external VFO. Pi network out- 
put circuit is employed to match antenna Model DX -20 
impedances between 50 and 1000 ohms. $3595 Shpg. Wt. 18 lbs. 

HEATHKIT GRID DIP METER KIT 
An instrument of many uses for the ham, experimenter, 
or service technician. Useful in locating parasitics, 
neutralizing, determining resonant frequencies, etc. 
Covers 2 mc to 250 mc with prewound coils. Use to 
beat against unknown frequencies, or as Model GO -1B 
absorption -type wave meter. $19 95 Shpg. Wt. 4 lbs. 

HEATHKIT RF SIGNAL GENERATOR KIT 
Produces rf signals from 160 kc to 110 mc on funda- 
mentals on five bands, and covers'110 me to 220 mc on 
calibrated harmonics. Output may be pure rf, rf modu- 
lated at 400 CPS, or audio at 400 CPS. Prealigned coils 
eliminate the need for calibration after Model SG -8 
completion. $1d 50 Shpg. Wt. 8lbs, 9 
HEATHKIT HANDITESTER KIT 
Measures AC or DC voltage at 0-10, 30, 300, 1000 and 
5000 volts. Direct current ranges are 0-10 ma and 0-100 
ma. Ohmmeter ranges are 0-3000 and 0-300,000 ohms. 
Sensitivity is 1000 ohms/volt. Features small size and 
rugged construction in sleek black bake- Model M-1 
lite case. 
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Shpg. Wt. 3lbs. $1450 

RF SIGNAL GENERATOR 

HANDITESTER 
GRID DIP METER 

HEATHKIT ETCHED -CIRCUIT VTVM KIT 
Sensitivity and reliability are combined in the V -7A. It 
features 1% precision resistors, large 4A" panel meter, 
and etched circuit board. AC (RMS) and DC voltage 
ranges are 0-1.5, 5, 15, 50, 150, 500, and 1500. Peak -to - 
peak AC ranges are 0-4, 14, 40, 140, 400, 1400 and 
4000 volts. Xl, X10, X100, X10k, X100k, and Model V -7A 
X7 megohm. 

$245° Shpg. Wt. 7lbs. 

HEATHKIT ALL -BAND RADIO KIT 
This receiver covers 550 kc to 30 mc in four bands, and 
is ideal for the short wave listener or beginning ama- 
teur. It provides good sensitivity and selectivity, com- 
bined with good image projection. Amateur bands 
clearly marked on the illuminated dial scale. Employs 
transformer -type power supply-electrical band spread 
-antenna trimmer-separate rf and at gain controls- 
noise limiter and headphone jack. Built-in BFO for CW 
reception. Cabinet, as shown, available Model AR -3 
separately. 

Shpg. Wt. 12 lbs. $2995 
(less cabinet) 

HEATHKIT "GENERAL PURPOSE" 
5" OSCILLOSCOPE KIT 
This oscilloscope sells for less than the previous model, 
yet incorporates features for improved performance. 
The OM -2 provides wider vertical frequency response, 
extended sweep generator coverage, and increased 
stability. Vertical channel is essentially flat to over 1 mc. 
Sweep generator functions from 20 CPS to over 150 kc. 
Amplifiers are push-pull, and modern etched circuits 
are employed in critical parts of the design. A 5BP1 
cathode ray tube is used. The scope features external 
or internal sweep and sync, 1 -volt peak -to -peak refer- 
ence voltage, three -position step attenu- Model OM -2 
atéd input, and many other "extras." $4250 Shpg. Wt. 21 lbs. 
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"GENERAL-PURPOSE" SCOPE 
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VACUUM TUBE VOLTMETER 

FREE 1958 CATALOG 

Write today for this FREE 

CATALOG listing more than.100 
"do-it-yourself" 'kits._ 

rPioneer in 

"do-it-yourself" 
electronics 

ALL-BAND` RADIO 

HEATHKIT-SR: 
- , - 

, . .utyt 

IVorld's finest 

electronic equipment 

in kit form... 

HOW TO ORDER .... 
Just identify the kit you desire 

by its model number and send check or 
money order to address below. Don't hesitate 

to ask about HEATH TIME 
PAYMENT PLAN_ 

. ..t¡.. ,,.. 

ORDER É'AT HY, COMPANY A subsidiary, of'baystrom, Incr. 
'BLANK Benton Harbor 10,. Mich-. 

SHIP VIA 
Name Parcel Post 

Address 
Express. 

Freight 

City Zone State Best Way 

Quantity Item Model No. Price 

SEND FREE Heathkit Catalog 

Enclosed find check money order press agency at time of delivery. On parcel POSTAGE 
for Please C.O.D. post orders include postage for weight 

S 

postage enclosed 
press orders 

ship shown. Orders from APO's must include. 
for lbs On ex- full remittance. NOTE: All prices are sub- TOTAL 

do not include transportation iect to change without notice and are_ 
charges-they wills be collected by the ex - .O.8.. Benton Harbor, Mich.. 
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THE MOST INTRICATE SOLDERING 

JOBS BECOME EASY WITH A 

gi4 

SOLDERING GUN 
'You hold the Weller soldering gun like a 
pistol. Merely touch the trigger and solder- 
ing tip heats instantly ... dual spotlights 
flick on to light up your work and elimi- 
nate shadows. Even more, the Wellertip can 
be bent to get into the most difficult places. 
Nothing matches a Weller Soldering Gun 
for speed and accuracy. Universally used 
by electronic servicemeh, it's the most 
useful tool ever designed for hams, experi- 
menters and hi-fi enthusiasts. 

WELLER SOLDERING KIT 

tñ 

Includes Solder- 
ing Gun, Solder- 
ing Tool, Wire 
Bristle Cleaning 
Brush and Kester 
Solder. 

MODEL 
8100K. 

See a91 the Weller Soldering Guns and Kits 
at your Electronic Parts Distributor 

cPWELLER.ELECTRIC-,CORP::4'EASTON; PA. 

100 

TIPS an 

TECHNIQUES 
>9.60.4,451(66.9 

USE RULING PEN FOR OILING 
Some smaller mechanisms, such as the 

motor of an electric shaver, require only 
a tiny amount of oil. Too much can even 
stop the motor until it's cleaned away. An 

44- 

ordinary ruling pen is excellent for apply- 
ing the fraction of a drop of oil required 
as the oil will seep slowly from the pen in- 
stead of dropping in larger amounts from 
an oil can. -K.M. 

QSL's A LA CARTE! 
Here is an easy, inexpensive way to 

make your own QSL cards. The only ma- 
terials you'll 'need are a sharp pencil, some 
plain two -cent post cards, and four alu- 

! 

minum letters and a number (your call). 
These aluminum pieces measure about 
11/a"xl", and can be had at the nearest 
hardware store for about six cents each. 

Place. the letters and number on the 
Always say you saw it in-POPULAR ELECTRONICS 
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:EARN, MORE :IYIONEY..:GET .INT -- 
LE' 

ELECTROÍNICS'-íRAD1Ó'. 
' Learn ALL .8 PHASES N hi -ONE ODERHOME-STÚDCOURSE 

Homé - In Spare Ti:n 
jd1, ¡ Ll ¢ 1 5.-1 

YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

Parts to build a modern TV set, including 

all tubes plus a large screen Picture Tube 

Parts to build a powerful Superhet Receiver, 

standard broadcast and short wave 

Parts to conduct many experiments and build 

Continuity Checker, RF Ocillator, TV Circuits, 

Audio Oscillator, TRF Receiver, Signal Generator 

A Valuable Professional Multitester 
ar 

I9r' 1m. 

1..10 

,( I I} " O. 
_ ' 

'40 r 
5 

ok,: 

«v. 

, =,°. 
. 

AS" 

; .19 BIG KITS , 

;w;- TOYRS TO KEEft; ,1, 

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 

1. TELEVISION, INCLUDING COLOR TV 

2. RADIO, FM AND AM 
3. INDUSTRIAL ELECTRONICS 
4. SOUND RECORDING AND HI FIDELITY 

S. PREPARATION FOR FCC LICENSE 

6. AUTOMATION 
7. RADAR AND MICRO WAVES 
8. COMMUNICATIONS 

YOU ARE NEEDED IN THE TELEVISION -ELECTRONICS -RADIO IN)USTRY! 

You can build a secure future for yourself if your get into Elec- 

tronics NOW! Today's shortage of trained technicians creates 

tremendous opportunities. National Schools Shop -Method trained 

technicians are in constant and growing demand for high -pay jobs 

in Broadcasting and Communications, Electronic Research, Serv- 

icing and Repair, and many other branches. 

Let National Schools, a Resident 
Technical School for over 50 years 

train you for today's unlimited op- 

portunities in electronics! Our Shop 

Method trains you to be a MASTER - 
TECHNICIAN. Completely up to 
claw, developed by -experienced in- 
structors and engineers, your Tele - 

rama Course will teach you all phases 

of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits - even prepare for 
FCC License without taking a special 

SAMPL 
' 

11,109.«19.-02.C. 

course. You'can handle sales, servic- 
lag, manufacturing, or make good 

money in your own business. SEND 
FOR FACTS TODAY! 
EARN AS YOU LEARN. Many of dur 
students earn their entire tuition and 

more in Spare Time jobs ne show 
them how to do while learning. 

YOU GET EVERYTHING YOU NEED - 
Clear, profusely illustrated lessons, 
shop -tested manuals, modern circuit 
diagrams, practical job projects - all 
the valuable equipment shown above 

=,oessI.mMMAS 

-many other materials and services 
-consultation privilege wlth our 
quatitied staff, and Graduate Em- 

ployment Service. EVERYTHING- 
YOU NEED for outstanding success 

in Electronics. 

i RESIDENT 
TRAINING 

AT LOS.ANGELES 

.11 yÓ° wish to'ta.e oYour tráininAngé 
ht - 

our Resld'5 
-c liital, 

Lost 

t NOW 
In 

the word's s labs and 

°' our big. modern 
Here 

rep Shops, 
work with 

r. es Studios. 
you' 

latest most osttchool.; 
_i, 

° plete 1ác IRies [Meted by Y 

attert, oo. GraduatetEmployment 
51 

SeeiictoR. tinding home 
near 

school- nd part time job while You`'.; 

' learn..Check 
1_ox in coupon for 

intormaNOn. 
p 

yfle 
rr 

' ` ' NATIONAL SCHOOLS ..; 
TECHNICÁL TRADE iIÁINING SINCE IVOS 

' LOS ANGELES 07, CALIFORNIA °t 

Fully illustrated ',Career': ind . !GET FAST SERVICE -MAIL NOW TO ~ FREE! TV -Radio -Electronics. PLUS actual!sámpleº. NATIONAL SCROOLS, DIMR?G-:S 

" y,r lesson -yours at no cost, no obligating. 4000 S. FIGUEROA sT. 

ómE` ° CLIP COPPON NOW . MAIL IT TODAY! 
LOS ANGELES 37, CALIF. 

- 
- Rush bee TV-Radio"Opportunity. Book and samphs 

lesson. No salesman will call. 

APPROVED FOR G.I.TRAINING 

NATIONAL SCHOOLS - 

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

I NAME ACE 

ADDRESS 

CITY cost STATE 

q Mel II Interested OSLO In a.fi.enl Sdnool ¢almng at Lod Angeles. 

YI IF.NS G' der of D also y 

February, 1958 
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Just 
pj,iiii4I 

World's 
First 

Complete 

NI -fl DIRECTORY 

& BUYERS' GUIDE 

_ .. - . t 

L- 
511kelffe5...c- 

164 pages-over 1,000 listings 
with illustrations of all 
Hi -Fi Products on the market: 

Here's the one indispensable book in your hi-fi library . . . the first complete listing of all hi-fi equipment on the market, plus dollars - and -cents advice on how to pick the right unit for your needs! Call it a shopping catalog, a sourcebook of practical hi-fi ideas, an encyclo- pedia of hi-fi values, a treasury of practical ma- terial you'll use over and over again-this 1958 Hi -Fi Directory & Buyers' Guide is a publica- tion that's tailor-made for you! 

ALL HI -Fl EQUIPMENT COVERED 
. . . INCLUDING PRICES, MANU- 
FACTURERS AND SPECIFICATIONS! 
Facts on preamps & amplifiers. Buying a record changer. Phonograph accessories. Wise shopping for a turntable. Complete facts on speakers. 
Illustrated guide to enclosures & cabinets. Special section on tape recorders. Guide to 
speaker systems. Records on a budget. 
Choosing AM and FM tuners. 

Selecting a hi-fi console. 

PLUS Records recommended by Eugene 
Ormandy . and a full list of hi-fi dealers -where to buy hi-fi in your community! 

On Sale Now Everywhere-Only $1 

ZIFF-DAVIS PUBLISHING CO. 
64 East Lake St. Chicago 1, III. 

blank side of a post card, then trace around each one several times. Be sure to blow away the residue of pencil dust before you lift the letter from the card or you may leave a smudge. After the tracing is done, either type, print, or write your QTH, signal report, etc., in the proper places. -R.A.B. 
TEST CLIPS MAKE FUSE HOLDER Need a fuse holder for experimental cir- cuits or other applications? Make one to order simply by mounting two test clips on a base of plastic or other suitable in- 

sulating material. Remove the screws from the clips, drill the holes larger, and secure the clips to the base with mounting screws. Connect wires to the screws and place the fuse in the jaws of the clips as shown. -J.A.C. 
EASILY MADE TOOL RACK 

Want a rack for your hand tools that's easy to make? Simply nail several type- 

writer ribbon spools side by side to your 
bench or a piece of wood as shown in the 
photograph. Space the spools to hold the 
tools. The rack can be made to accommo- date pliers, screwdrivers, nut drivers, files, 
and most other hand tools. -J.A.C. 

DOUBLEDECK TRANSISTOR CHASSIS 
Using a perforated Bakelite circuit board or two and a few 6-32 screws and nuts, you can make up an experimental transistor 

chassis in a matter of minutes. Machine 
screws are used as legs and spacers and are held in place with a nut on each side 
of the circuit board. Since the boards 

102 
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ion Mobs Electronics 
The Key to Better Jobs 

An F.C.C. commercial (not amateur) license 

is your ticket to higher pay and more inter- 

esting employment. This license is Federal 

Government evidence of your qualifications 
in electronics. Employers are eager to hire 

licensed technicians. 

Learn by Mail or in 
Resident Classes 

Grantham School of Electronics specializes 
in preparing students to pass F.C.C. exami- 
nations. Correspondence training is conducted 
from Washington and Hollywood; resident 
DAY and EVENING classes are held in both 
cities. Either way, we train you quickly and 
well-NO previous training required. A be- 

ginner may qualify for his first class F. C. C. 

license in as little as 12 weeks. 

t 
' This booklet 

FREE: 

Hollywood 
1505 N. Western Ave. i MAIL COUPON; JO_ SCHOOL NEAREST YOU: 

Hollywoed 27, Calif. 1Grantham Schools, Desk 83-B 
Division Phone: WO 2.1411 t 

- t 821 -19th Street N.W. 
OR 

1505 N. Western Ave. I 
Washington 6, D.C. Hollywood 27, Calif. 

(ór FREE.Bóoklet CLIP COUPON and Please send me your free booklet telling how I can get 

- mail,in enveloptor paste on-postal-fiürdr'o my commercial F.C.C. license quickly. I understand there 

- ° is no obligation end no salesman will call. 

Wash'ngton D.C. 821 -19th Street, N.W. 

S:T 3-3614 

---Age 

Division yWashington 6, D.C. I Address 
state 

1 am interested in: Home Study, Resident Classes 

February, 1958 
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' have small holes punched at 3/16" intervals, 
a leg or spacer can be accurately installed 

by using the punched holes as guides for 
your 6-32 drill. 

A double-decker, as shown, or even a 
triple- or quadruple -decker may be stacked 
on lengths of 6-32 threaded brass rod. By 
running nuts up or down on the rod threads, 
you can space the boards at any distance 
necessary to obtain clearance for compo- 
nents. These boards are available in sev- 
eral sizes from Lafayette Radio.-F.H.T. 

VOLTAGE CALIBRATION SOURCE 
A convenient source of low -current test 

voltages for calibrating meters can be con- 
structed for less than three dollars. Vari- 
able from near zero up to about 130 volts 
d.c. and line voltage on a.c., you will find 
frequent use for this little rig if kit build- 

ing is your hobby. The usual precautions 
when dealing with direct -line -operated de- 
vices should be observed. 

To use this unit, the meter whose cali- 
bration is to be checked is connected be- 
tween "d.c." and "common" or "a.c." and 
"common" and a meter whose calibration 

ci 

á 
100 t` 

e uta. 
250V. 

D.C. 

O COM. 

is known to be accurate is connected di- rectly across the leads of the meter which 
is ,being tested. -H.G. 

SIMPLE RUBBER CHASSIS FEET 
Rubber feet for homemade chassis can be made from rubber lamp cord. Drill holes 

BOTTOM OF 
CHASSIS 

in the chassis bottom about an inch apart and pull the ends of the wire through. For 
(Continued on page 108) 

FEATURING FAMOUS FACTORY 
Below Is A Portal List -Send For 

FREE Complete List and Order Form 024 .42 
147GT .42 
1B3GT .66 
1C5GT .40 
IC6 .25 
1C7G .25 
1D5GP .42 

FREE 1JGGT .46 12" 1L4 .45 
TV SET 1114 .55 

wr every 1LÁ6 .46 'n,ng 1L84 .58 
::¡.::: `. :::.....::' tf 

51 0000 1LC5 
.484 r J, ot..g.P' a 

1LD5 .56 .INDIVIDUALLY' BOXEDtK:c . 

Or 

FREE 11LE3 
.56 

1144 .63 .,GUARANTEED ONE`'YEAR 16" TV SET 1NSGT .49 -L FACTORY BOXED .,, ° .b «,hny°iube re- 185 
or- 155 .45 .;!''FACTORY IRREGULARSe' ; w°° der °f9$200.00 all 

.4o NEWIJAN.SURPLUS :t 'b;; 
F4R E E 

1115 .45 IV2 .70 S EQUIPMENT:TUBE'S t _ lxz 6s P''' TWO SET COUPLER 247 ..49 54 

.ALWAYS-10QOd°. WITH EVERY OR. :\ <DER OF $8.50 OR 2D21 .95 
MORE! 344 .50 

345 .50 
7+` S Bonus TV sets are 3Á15 .52 shipped complete 34116 .52 TYPES:,1N 'ST OCK with cabinet and 3826 .57 ü'1 picture tube 38,5 .57 : ° F.0.8. our ware. 38N6 .57 house. With GCB6 .57 

' MANÜTACTURERS' ' a Hunt diju st- 304 .55 
e tsantl in. 3Q5GT .56 

`páoeS_°INVITED'e labor 354 .46 

E7CPORT .OflDERS 

INVITED+ 

P 

they can be 3V4 .55 
toRemember-You Buy Quality When s., esw. 

4627 .75 
like 4827 .75 

` 
n 

You Buy Standard. Quality Nevera, Shouts -It Always Whispers. 
tory Seconds. Brand New Factory 
Used Tubes, Electrically Perfect Fae. .'77, 
Seconds and New and Used Jan Sur- ° ° 

oAG plus Tubes. 
C .. 

FREE POSTAGE! On All Orders 7. Shipped In U.S.A., Territories °, and A.P.O.'s. Send 250 for han- dling on orders under $5.00. 
Please send approx. postage on Canadian and foreign orders. 
Excess will be refunded. 

54168 .79 
5ÁN8 .79 
SA95 .49 
5478 .79 
5.16 .59 
578 .79 
5U4G .48 
5U8 .79 
5V40 .57 
5V6GT .49 
5X8 .79 
5Y3 .38 
5Y40 .42 
523 .44 
647 .56 
648 .46 
6484 .44 
6ÁC7 .66 
6ÁF4 .75 
6465 .49 
6ÁG7 .68 
6414407 .69 
6406 .70 
6465 .53 
GALS .41 
6ÁM8 .79 
6ÁN8 .79 

.45 6ÁQ5 
6455 .47 
64576 2.20 
GATE .38 
6478 .79 
641.1407 .64 
6411507 .60 
6ÁU6 .42 
GAU8 .79 
6AV5GT .64 
6ÁV6 .38 
6ÁW8 .89 
6AX4GT .65 
6AXSGT .56 
6606 .46 
6BC5 .49 
6BC8 .89 
660507 .52 

GBE6 .45 
68F5 .39 
68G6G 1.17 
6BHG .50 
68.16 .46 6805 .67 
6867 .75 
6BL7GT .74 
68N6 .57 680706 .79 
6807 .75 
6BY5G .57 
6627 .75 
6C4 .36 
6C86 .50 
6CD6G 1.17 
6CU6 .79 
606 .47 
6E5 .43 
6F5 .36 
6F6 .37 
6H6 
6.14 1..5937 

.67 
6N7 .59 
607 .39 
654 .39 
G58GT .70 
6547 .47 
65677 .75 
65C7 .47 
6507 .40 
65H7 .42 
65.17 .42 
6507 .49 
651767 .56 
655707 .56 
6507 .46 
6557 .40 
6T4 .95 

6.15 .38 
6.16 .48 
6K6GT .38 
607 .38 
6L6 

678 
6U5 
6U8 
6V3 
6V6GT 
6W4GT 
6WGGT 
6X4 
665 
668 
744 
745 
746 
747 
748 
74117 
784 
705 
786 
707 
788 
7C4 
7c5 
7C6 
7C7 
7E5 
7E6 
7E7 
7F7 
7F8 
707 
7Q7 
767 
774 
7Z4 
1244 
1246 
12485 
12405 
12476 
12477 
12AÚ6 
12ÁU7 
12ÁV6 
12ÁV] 

.67 

.54 

.79 

.79 

.45 

.39 
.52 
.38 
.38 
.74 
.46 
.52 
.44 
.44 
.44 
.69 
.43 
.40 
.41 
.42 
.46 
.40 
.41 
.42 
.44 
.44 
.44 
.48 
.58 
.65 
.74 
.57 
.58 
.64 
.34 
.39 
.55 
.40 
.595 

9 
.40 
.65 
.42 
.58 
.41 
.66 

1215 .39 12L6 .59 12547 .47 
12507 .54 
125)7 .44 
12507 .47 
1251767 .59 
125N707 .56 
12507 .39 
12V6GT .44 
12W6 .59 
12X4 .36 
1447 .44 
1486 .44 
14Q7 .44 
1978 .69 198060 1.17 
2580607 .84 
25CÁ5 .79 
25CD6 1.29 
25CD6 .99 
25L6GT .446 
25W4GT .2 
25Z6 .36 
27 .24 
3565 

GT .46 

.47 
35C5 .47 
35L6 

35234 .4.30 
35Z5GT .38 
39/44 .25 
5045 .47 
SODS .47 
ROCS .47 
5OL6GT .44 
80 .39 
84/6Z4 .45 
117L7GT 1.25 
11714707 1.25 
117P7GT 1.25 
11723 .36 
117Z66T .61 

Receiving Tubes Sent Parcel Post 
We Are Not Selling Price -We Sell Only Quality ó- 

4322 HARRISON;AVENIIE; FIARRÍSÓN _11. 

LECTit1C;'COMPANf 
;'i!hórEe: HUmb9dt, 4-49.97 
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Just published: 1958 HI-FI ANNUAL & AUDIO HANDBOOK 

Latest Hi -Fi developments, circuits, systems - all in one volume ! ! 

.-';- te' : ,.. ; ',l .. u.. . 

t 
Realistic High Fidelity 
The Effect Of Room Acoustics 

Reverberation And Good Sound Repro- 

duction 
Diaphragm Type Reproducers 
Pros & Cons Of Dual -Cone Units 

Coaxial Units & Other Multi -Channel 
Systems'Using Crossover Networks 

Baffles And Enclosures 

Straight, Folded And Corner Horns 

Output Stage Characteristics 
Selection Of Tubes And Circuits 

The Ceramic Cartridge And Equalization 

A Light Bulb Volume Expander 
A Simplified Automatic Tone Compensa- 

tor 
Simplifying Tone Control Units 

A Plug -In "Presence" Equalizer 

Hi -Fi Performance With Mullard's 520 
Distortion And Phase Splitter Unbalance 

A Portable Audio Amplifier System 

Measuring Amplifier Damping Factor 

A 3 -Channel Amplifier 
The Distributed Port Loudspeaker En- 

closure 
Loudspeaker Damping And Tonal Re- 

sponse 

Ionic CloudTweeter 
Corona Loudspeaker 
A Tope System You Can Build 

A Professional Tape Recording Amplifier 

Recording From Tope To Tape With A , 

Single Deck 

A New Approach To Hi -Fi Stereophonics 

An Improved "3-D" Converter 

A Two -Tube Binaural Receiver 

All Transistor Hi -Fi Amplifier 
A Special Purpose Transistor Preamp 

Transistor Mike Preamp 

Transistorized Audio Amplifier 

I t . 
I 

t.,,1Ftp' 

Value w _ :`' o . -., . g. ' xf s.a; w ` . ^ 

1. 

The 1958 Hi -Fi Annual & Audio Handbook is the most authoritative guide 

to hi-fi construction, maintenance and equipment ... circuits and systems, and the latest 

high fidelity developments ...,compiled by the editors of Radio & TV News. The listing 

of contents above is only part Of the tremendous number of articles and discussions 

in this giant bargain volume. Plus: more than 20 clear-cut, step-by-step plans for hi-fi 

projects. 
1958 HI -Fl ANNUAL & AUDIIO HANDBOOK get your copy today! 

At newsstands everywhere $1 

ZIFF-DAVIS PUBLISHING COMPANY, NEW YORK, N. Y. 

a .. :'Y';...qc-s.:" -. :4'--:gd: . o .:.e' -r4 : dy9; .. -- 
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YEARS AHEAD!. 
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.; ' STEREO TUNER KIT 
THE MOST FLEXIBLE TUNER EVER DESIGNED 

4:Y 

KT -u500 

FORM' 

Use it as a Binaural -Stereophonic FM -AM tuner 
Use it as a Dual -Monaural FM -AM tuner 
Use it as a straight Monaural FM or AM tuner 

Separately Tuned FM and AM Sections 
Armstrong Circuit with FM/AFC and AFC Defeat 
12 Tuned Circuits 
Dual Cathode Follower Output 

More than a year of research, planning and engineering went Into the making of the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural broadcasting (simultaneous transmission on both FM and AM), the independent operation of both the FM and AM sections at the same time, and the ordinary reception of either FM or AM. The AM and FM sections are s separately tuned, each with a separate 3 -gang tuning condenser, separate flywheel tuning and separate volume control for proper balancing when used for binaural programs. Simplified accurate knife-edge tuning is provided by magic eye which operates independently on FM and AM. Automatic frequency control "locks in" FM signal permanently. Aside from its unique flexibility, this is, above all else, a quality highfidelity tuner incorporating features found exclusively in the highest priced tuners. 
The 5 controls of the KT -500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5 -position Function Selector Switch. Tastefully styled with gold -brass escutcheon having dark maroon background plus matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two separate printed circuit boards make construction and wiring simple, even for such a complex unit. Complete kit includes all parts and metal cover, a step-by-step instruction manual, schematic and pictorial diagrams. Size is 1334" W x 10%/e" D x 41/2" H. Shpg. wt., 18 lbs. 
The new Lafayette Model KT -500 Stereo FM -AM Tuner is o companion piece to the Models KT -300 Audio Control Center Kit and KT -400 70 -watt Basic Amplifier Kit and the "Triumvirate'' of these 3 units form the heart of a top quality stereo hi-fi system. 
KT -500 

Net, 74.50 
- _ -- LAFAYETTE MASTER AUDIO CONTROL CENTER with --------- "---- BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 

\-- 14«""I''"-- 

r `,,.. This is not only the finest hi-fi preomp characterized by un- matched - features, but it has been functionally designed to keep ,;^' 
pace with the conversion of your present hi-fi system to binaural a '1 (Stereophonic) sound. Incorporates an extra channel and dual volume control for binaural reproduction. Features include DC on all tube filaments, negative feedback in every stage, dual cathode follower output stages and latest printed circuit con- struction. Less than 0.09% IM distortion and less than 0.07 harmonic distortion at IV. Hum and noise level better than 80 db below 3V. Uniformly flat frequency response over entire audible spectrum. 7 inputs for every type of phone, tuner or tape. Tasteful styling, brilliantly executed. Size 123/4" x 91/4" x 33/4". Shpg. wt., 101/2 lbs. 

KT-300-Lafayette Master Audio Control Kit Complete with 
cage and detailed assembly instructions- Net 39.50 
LT-30-Some as above completely wired and tested with cone and instruction manual. Net 59.50 

DELUXE 70 WATT BASIC AMPLIFIER Here's ultra -stability in o 70 watt basic power amplifier em- ploying highest quality components conservatively rated to in- sure performance and long life. Features matched pair KT 88's and wide range linear Chicago output transformer, variable damping control,, meter for bias and balance and gold finish chassis. Frequency response 10.100,000 cps ± idb.- Hum and noise 90db below full output. IM distortion less than 11/2% at 70 watts, less than 0.3% below 30 watts. Harmonic distor- tion less than 2% at 70 watts from 20 to 20,000 cps ± 1db. Output impedance 4, 8 and 16 ohms. Handsome decorative 2 '11T -r' 
cage perforated for proper ventilation. Size 141/1 x 10 x 7%" m including cage and knobs. Shpg. wt., 40 lbs. FORMe KT-400-Lotayette 70 watt Deluxe Basic Amplifier Kit complete Conservatively Rated At 70 Watts 
with cage and detailed assembly instructions. Net 69.5C , 

Metered Balance And Bias Adjust Controls 
LA-70-Some as above completely wired and tested with cage 

Inverse Feedback Variable Damping 
Available In Kit And Wired Form and instruction manual. Net 94.50 ° .°"° 10 

) ",y.:o,-p,;,.;t,5í(ÓO. SIXTÑ. AVE. NEYV''VORK: PLY.. ¡% '16r5=08 Jibe ty A'ie =_ tUAF1ElDIt.I. 139'W.Iéc It:.° 60ITON 10,MASI::-110 Federal °° :; RONX:'(. N. y.,,5/t E'FirdhamRd. i NEWARRj1,1N°^1'5f Central Asé. lAMAICA'33I '91.4-' ::..t Include po,sogb-. 
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Self -Powered DC On All Filament 
24 Positions of Equalization 
Tope Head Input, High Impedance 
Dual Cathode Follower Output Stages 

.1° 

KT-400t 

69:5 



rtl 
CATALpG 

° . . 
. ..., . $ 

NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 

THE BEST BUYS IN THE BUSINESS 
Th newest and largnt msortment of Electronic, Radio 
and TV parts, Hi -Fi and Public Address Components and 
systems, Ted Equipment, tubes, Transistor Kits end minia- 
turised componenh for, transistor circuitry, Hem Equip- 
ment, Builders Kits, Tool's, Books, Microscopes, Binocular, 
Telescopes, Cameros, sad Drnt6nq Equipment.-ALL AT 
LOWEST PRICES-Catering to the economy minded 
dealer, ,.rvicmen, nginer, technician, experimenter 1,d 
hobbyist. CRAMMED FULL OF MONEY SAVING BUTS. 
SEND FOR YOUR FEES COPY TODAY. 

LAFAYETTE 
, e e 

..'4'.** 

1,-21115, 
ONLY 
29.95 

Less case 

and battery 

6 TRANSISTOR SUPERHET RECEIVER KIT 
GIVES SUPERB PERFORMANCE . . 

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

CLASS B PUSH-PULL AMPLIFICATION-PLENTY OF POWER! 
Lafayette is proud to present Its 6 Transistor Superhet Receiver Bit KT -119. This kit 
represents the optimum In sensitivity, selectivity and stability. You'll be amazed at its 
superior commercial quatityt You'll be elated with its surprising performance! The circuit 
uses 3 high frequency RF Transistors. 3 dependable audio Transistors and Crystal Diode 
and features a specially matched set of 3 I. F.'s, Oscillator, High -O Loop, Class B 
PushPull Audio Amplification, and Transformer Coupling In audio and output stages. 
Special care has been taken in the design for exact Impedance matching throughout to 
effect maximum transfer of power. Has efficient 231" speaker, and earphone jack for private 
listening. Complete with all parts, transistors, pre -punched chassis, and easy -to follow 

step-by-step Instructions. 6" 1 3sW' x 116". Shpg- wt., 3 lbs. 
KT I I9-Complete Kit-Less Case and .Battery Net 29.95 
MS339-Sturdy, attractive brown leather case with carrying strap for KT -119 

Shpg. wt., 1 lb Net 2.95 
MS279-Sensitive matching earphone Net 2.39 

3- TRANSISTOR-SUPERHET. POCKET iRADIO KIT ' 

A TRUE POCKET SUPERHET RECEIV ER -NO EXTERNAL 
'ANTENNA! NO, EXTERNAL GROUND! . 

A remarkable sensitive, super -selective 

rji:'. 

pocket supethet receiver with astonish- 

Ing performance over the con plete broad- 
cast band. Uses 2 high -frequency and 
one audio translator plus efficient diode 

t2t4-, detector and features 2 specially matched 

viii;;, T IF transformers for maximum power 1..,_..,,_-' transfer. The components ace housed In 
a professional looking beige plastic case. 

The receiver's appearance enhanced by attractive maroon and silver 
station dial Sensitive built-in ferrite antenna eliminates need for 
external antenna. A designer's dream In a true pocket auperhet 
receiver! Complete with all parts, transistors battery, case, dial 
and easy to follow step-by-step Instructions. 43á"x21{i"x1.1/16". 
Shpg. wt., 1 lb. 
iQ-I 16 -Clmplete Klt, less earphone Net 16.95 

MS-260-Super Power Dynamic Earphone Net 3.95 

°.1AFAYETTE ! SIGNAL. 
GENERATOR' 

liCOMPLETELY WISED AND TESTED! I r "7- -3. 
ACCURACY ANOI"QUAl1TY \ 

c,GUARANT,9ED! 

L.--- 

l 
\ 'e ,Í 

A 

22.50 - $g 
FREQUENCY 120KC en 260MC1 9 E, 

120KC to 12DMC ON FU 
REFUND 30 DAY TRIAL PERIOD! FULL REFUND IF ,p.'ti Zil - 

YOU ARE NOT SATISFIED FOR ANY REASON 

Completely wired and tested instrument. Do not confuse 
with kits sold in the same price range. Has the quality and 
accuracy of instruments selling for 3 to 4 times as much. 
Six overlapping ranges - 120KC to 320KC, 320KC to 
1000KC, 1MC to 3.2MIC, 3.2MC to 11MC. 11MC to 
38MC, 37MC to 13OMC - all on fundamentals - cali- 
brated harmonics from 12051C to 260MC. Switch between 
internal modulation at 400 cps or any external source at 
other frequencies. 400 cps signal can be used separately. 
Outputs are enmodulated RF, modulated RF and 400 cps 
audio. RF output is in excess of 100,000 micro volts. 
Jacks are provided for high or low RF output. 
Highly stable special circuit design. Fine adjust RF con- 
trol. AF output 2.3 volts, input 4 volts, across 1 megohm. 
5 inch etched dial plate - protected by clear plastic bezel. 
Common AF terminals for EXT-MOD input and INT-AF 
output eliminates need for special connectors. Gray metal 
case - carrying handle - complete with leads, line cord 
and plug. For 105.125V. 60-60 cycle A.C. Shpg. wt., 
8 lbs. 
LSO -1D - Signal Generator 22.50 

,1- 
I 

-war, yJ. 

;NEW POCKE>'"AC.DC' VOM MULTITESTER 

2,000 ohm per Volt on AC B DC 

Completely wired - Not a kit 
Accurate VOM with a sensitivity of 2000 
ohms per volt on both AC and DC. Single se- 
lector switch. 3" 160 amp. meter. Scales: 
DC Volts: 0-10-50.500.1000 AC Volts: 
O-10-50-500.1000: Ohms: 0-10K, 0-1 Meg; 
DC Current: 500 ua and 500 ma: Decibel: 
-20 to +22, +20 to 36; Capacity: 250 mm( 
to .2 mid and .905 to 1 mid. Heavy plastic 
panel, metal bottom. 45/4" x 3t/a" x 1lia". 
With batteries and test leads. Shpg. wt. 4 .lbs. 
RW-27A 8.95 

20,000-, OHM PER VOLT, MÜLTITESTER. SEMI: KIT 

20,00O OHMS PER VOLT DC -5,000 OHMS PER VOLT AC 
40 MICROAMPERE 3" D'ARSONVAL METER MOVEMENT 
HIGH_I,N,EUT RESISTANCE 001 ALL DC AND AC RANGES 

A new kind of kit-the difficult work Is already 
done-you wire In only a few multipliers and 
mount the battery holder to complete the unit. 
A fine high sensitivity (20,000 ohms per volt DC 
-5000 ohms per volt AC) Instrument employing 
a 3" 40 mlcroamp movement. Has 4 DC voltage. 
4 AC voltage. 2 DC current, 3 resistance and 2 
dh ranges. Completo with test leads and vie - 

tat e9 Instructions. Size 3%" x 1%" T Shpg. wt., 3 lbs. 
TK 20-Kit - Net 11.95 

NAME- 

ADDRESS 

P.;0. BOX -511 ,- 

-)aMÁICÁ 31,° 

CITY----------- 
ZONE - 4.j 

CUT OUT 
AND MAIL 
;. T,O D A.Y !. 

February, 1953 107, 



Tips (Continued from page 104) 

wooden bases, the wire may be fastened into 
a loop; for sheet metal, it may be soldered 
in place as shown. 

COOL IT WITH A PIPE CLEANER 
Keep one end of a pipe cleaner in a small 

bottle of water or carbon tetrachloride on 

your test bench. The application of the wet 
end of the cleaner to newly soldered con- 
nections will minimize the possibility of 
heat damage to the components. You can 
follow up by using the dry end of the 
cleaner as a swab. -I.C.C. 

IMPROVED SOCKET WRENCH 
Starting nuts on bolts that point down- 

ward is difficult with some socket wrenches 

because the nut tends to slip too far down 
in the socket. A simple solution to the prob- 
lem is to insert bits of sponge rubber in the 

NUT 

SPONGE RUBBER 

SOCKET WRENCH 

socket to keep the nut near the edge. The 
soft material can be easily removed when 
necessary. 

TOOL SHOP ON CLOSET WALL 
Many of the pegboards sold at variety 

and hardware stores will accommodate 
sturdy hooks that come in an assortment 
of sizes. By spacing these hooks to sup- 
port your most frequently used hand tools, 
a compact "shop" can be installed in any 
free wall space. Soldering irons, cutters, 
test probes, screwdrivers, etc., will all rest 
safely and out of the way. -P.H. 

MYSTERY PACKAGE 
20 Pounds of ELECTRONIC PARTS / W6nh $40.00 

OUR PRICE ONLY 

$ 395 
ALL.PURPOSE FIL. TRANSFORMER 

Pill. 117 R. 60 cmc. sec. 

111,1 

$ 495 

Diu. 

TYPE C 

Di 

BUTTERFLY 

CONDENSERS 

YOUR CHOICE 

5495 

It's Another THRILLING 
HERSHEL SURPRISE. ' ,.s 

ID pounds of BRAND ' 

NEW usable Govt. BK 22 RELAY Surplus. Perfect gill DM1.lu xnv 1 te, Hams, etc. uc 
s He' i- 5295 .Il iRrs ó. r. 

IF Transformer jRpND U.S. AIR FORCE 

3 for $1,1° 
- 

NEW 

B-29 BOMBSIGHT 
30 MC. In square 
Rlanlnem can. Silver 
TIRO tuned.D 

TYPE B 411" Die. 

TYPE D 
215 

Diu. 

Cost U.S. Govt. 
$25,000.00 

Z:. .. YOU PAY 

INCLUDES: 
2214 13W c 170 

STEEL STORAGE 
CASE Wilk REY LOCK 

$. KITS! KITS' mo Canlaln: Dver 100 GYrOSCO.es 
Pre<Islon Bearings Molors Gesrs 

, , Ground Optic Lenses Srllcheí Relays 
e ALL KITS CONTAIN THE FINEST 

ASSORTMENTS. OVER 20,000 SOLO! 

- Pgi 

10 IU6E SOCRE15 

21h1b. ai HARDWARE 
10 61eUroly116 Cond,n.,r, 
40 Real, B TV KNOBS 

M ,o BY.PASS Coed 

60 CARBON RESISTORS 

60 MICA CONDENSERS 

100 SET SCREWS 

0 INTO XTAI DIODES 
50 E:.ni[ Cond 
25.11.. Aone.M;Se Cobh, 
I SELENIUM RECTII)ERS 
50 RR CHOKES 
200 It. HOOKUP WIRE 

8 I TRANS. 6.3V-110 Vow. 
S PILOT PANEL IITES 

.YouR ,CHOICE 
Ny 1111 

-LIsTED :IH 

THeS AD,, 

1 PHANTOM ANTENNA A.62 
I TELEGRAPH KEY 

5 MICRO SWITCHES 
7S1Nt. 100 OHM TO LEAD. ' t.U010 
6 6.N. En. LINE CORDS r CHOKE 

'a OIL CONDENSERS 
S RADIO NOISE fF iIl1FH 

RSCABLÉC withIA PLUGS 
COAXIAL 954 

3 RADIO-PNONO CHASSIS PIX 1UBE BRIGHTENER 
SO4e %HNL 

R 

ASO THOUSANDS OF DINER USEFUL PARTS. 

IDEAL GIFT GEE POURS MOWS 

SHIPPED KTWHERE IN THE U.S.A. FREE! 

SWITCH BOX 
4 -position switch 
with knob. In 
aluminum b o x . 
11/2' H x 2Y4 W 

n ° x 21/2 deep. 
for 

I 

G -E PYRANOL 

1495' 
35 Nes, Y. 

WHEAT CAMPS D.rsm5,u. MEO YDC PRICE -f 
2 600 .49 

.5249 'GRAND- RIVER- . 

TERMS: Cash .IN 6rY, Dr 25r, ló óó its 

,'I!1alAOIO 
N-BALANCE 

C.O.D. 2 1000 95 L Detroit 8, MiEhigan°'. ALL PRICES NET E.O. 10 1500 CO NIMUM ORDE 
e DETROIT J.4P . Phone TYler 8-9400,áe w, fl.0o 000 2.4 

, - L . . ..- . sY -a.... ° .. 

These units make 
the finest tuner+ 
for Ultra -high 
frequency trans- 
mittels, I elvers, 
frequency meters, 
and Oscillators. 

4 LOOP ANtFNNASIRADI 2 CONDE NSFas (500 MMED Teselnieue roe. 0=...... HG I Mn,r bmó, OdMA. 
Oo,000 veal 

Sm tle ,,dII,t . YO[ [ 1000 nre e-Rm i°O°-0' 
11rIGr 

1. iá.1 w. 100 ir. of SPAGHETTI II,.I lei Nllr[HUN. 
YOC 4vily, .-- 

I 6V 30 Poo SOLENOID 10 GRAIN W 
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THIS MONTH ONLY! 
TO INTRODUCE OUR REVOLUTIONARY "POLY-PAKS"® 
(FAMOUS <TKIN ® DOLLARBUYS IN NEW "POLY-PAKS") 

AT THIS SPECIAL INTRODUCTORY PRICE 

UNTIL FEBRUARY 28th ONLY! (V 
COMPANION EVENT: 

PRICE PANIC 
ON NAMED BRAND 

TUBES! 
1-YR. GUARANTEE! 70 TO 90% OFF! 
OZ4 $ .48 654 $ .52 
163 .75 65A7 69 
1X2 .78 6SC7 . .. .75 
5U4 .59 6SK7. .. .59 
5Y3 .44 6SK7. .. .68 
6AG5 .39 6U8 . .. .85 
6AKS .39 6V6 .... .59 
6AL5 .. , .53 6W4 . , . .59 
6AN8 .. , .89 6W6 . .. .69 
6AQ5 .59 12AT6 .. .44 
6AT6 , .45 12AT7 .. .77 
6AU6 .56 12AU7 .. .66 
6AV6 .45 12AV7 , . .79 
6AX4 .72 12AX7 ., .69 
6BA6 .59 12BA6 .. .54 
6BCS .59 1213E6 .55 
613E6 .57 12BH7 .72 
6BG6 .... 1.49 12$A7 .69 
6BK7 .87 12SK7 .59 
6BQ6 .... 1.13 12SQ7 .. .59 
6BQ7A .98 25E1116 .. 1.10 
6C4 .39 25L6 . 

6CB6 .59 351.6. .. .55 
6CD6 . 1.30 35W4 .45 
6J5 .49 35Z5 .... .45 
6J6 .49 5065 .... .63 
6K6 .49 5005 .... .55 
6L6 1.00 501.6 .... .59 

4 OUTPUT TRANSFORMERS, 50L6, etc. 2 lbs. 

15 -PC. TWIST DRILL SET. Wt. %t Ib. 

WORLD'S SMALLEST RADIO KIT 
50 TERMINAL STRIPS AND POSTS. Wt. 1 Ib. 

60 COILS & CHOKES. Wt. 2 lbs. 

1000 PCS. HARDWARE. Wt. 2 lbs. 

30 MOLDED CONDENSERS. Wt. 1 lb. 

125 CARBON RESISTORS. Wt. 2 lbs. 

3 TRANSISTOR TRANSFORMERS. 

7 25 -FT. ROLLS HOOKUP WIRE. 1 lb. 

70 INSULATED RESISTORS. Wt. 1 lb. 

2 SUB -MINIATURE I2V SOLENOIDS. 
60 TUBULAR CONDENSERS. Wt. 2 lbs. 

30 TUBE SOCKETS. Wt. 1 Ib. 

40 SUBMINIATURE RESISTORS. 

8 -PC. NUTDRIVER SET. Wt. 1 Ib. 

40 PRECISION RESISTORS. 

100 RADIO PARTS, ASSTD. 1 Ib. 

30 DISC CONDENSERS. 

50 PLUGS AND RECEPTACLES. 1 lb. 

70 MICA CONDENSERS. Wt. 1 Ib. 

30 POWER RESISTORS. Wt. 2 lbs. 

15 VOLUME CONTROLS. Wt. 1 Ib. 

10 "POLY" BOXES. 

50 ASSTD. KNOBS. Wt. 2 lbs. 
10 ELECTROLYTICS. Wt. 2 lbs. 

15 ROTARY SWITCHES. Wt. 3 lbs. 

100 CERAMIC CONDENSERS. 2 lbs. 
115VAC 60 CYCLE FAN MOTOR. 

6 SILICON DIODES. 
6 GERMANIUM DIODES. 

SIGMA 10000 -OHM RELAY -SPOT. 
2 MIKE TRANSFORMERS. 
15 ASSTD. NEON BULBS. 
5 PILOT LITE ASSEMBLIES. 
PIC TUBE BRITENER-parallel/series. 
6 TRANSISTOR SOCKETS w/ mtg. plate. 
7 SCREWDRIVERS W/RACK. 
10 PANEL SWITCHES, 115VAC. 

WIRE STRIPPER & CUTTER. 

MINI METER -0-6 amp. AC, 1%' dia. 
POSTAGE STAMP CRYSTAL MIKE. 

SAVINGS OF $3 TO $25 ON EVERY "POLY-PAK"! 
PICK A "PAK" FREE 

WITH EVERY $10 ORDER! FREE 
LEKTRON'S EXCLUSIVE FEBRUARY SPECIALS! 

SIX 
TRANSISTOR 

PORTABLE 

RADIO 
ÍSFULLY 
WIRED! 

WITH CARRYING CASE. Sub - mini parts throughout. Vitro. 
sesitiv , Aiselective. 

Built-in 
Q , speaker. PP out- 

put. 55A, x 3 3/16 x $119 
15/"". Reg. $55. Only i.7 .7.7 

Battery 940 extra. 

THREE -TUBE AC/DC 
AMPLIFIER 

Fully wired. Reg. $5. Sep. vol., 
tone controls. Lowest $11,99 
price even! L .7 .7 

Pubes $1.91 extra. 

HI-FI TWEETER 
Metal cased, cone. Freq. re sponse, 3000 to 16000 cps. Max. rating 20W. 21/2 x 21/2" w/bat 
surface mtg. bracket. Elsewhere 
$5.95 to $12. Two types: 8 ohm or 16 ohm Q. gte1 
limp. Each JJ .7.7 

HEARING -AID PHONES 
with cords 

Crystal 51.39 
Dynamic (5,000 ohm) 1.69 

SOLDERING GUN 
Scoop! Lightweight, controlled 
heat for transistor and QA an 
printed circuit 4Srk, . .77..77 

12" HI -Fl PM SPEAKER 
50 to 10,000 cps. Use with 
tweeter as nifty co ax. 4144 3.4 ohm v.c. Only... 

POCKET 
MULTI -(ESTER 

31/2 x 2 x 1 Me" Bake- 
lite case. 100 ohms/ 
V. Zero adj. 0/15/ 
150/1000 AC & DC V; 0/150 
ma; 0/100,000 ohms. W/test 
leads & battery . . . in $ e e e 
orig. pack. $13 value!. 9.4u 

¡¡t 
U 

"SLIM JIM" 
CRYSTAL MIKE 

60 to 10.000 epa. Sleek, 
lightest. aluminum; 4s/a x 
11/4" dia. ON -OFF sw., 
cable, conm. Ship. 

)wt. 
Reg. $14.95.... $4.88 

SUPER -SENSITIVE 
RELAY 

Needs only 100,500 microamps, 
0.5 VDC. Adl. SPDT contacts. 
4000 ohm coil. Reg. $2.98 $10 Only WL .7 

3 -SPEED PICKUP 
With turnover cartridge. 2 sap- 
phire needles. 111gh output. 
III -FI type. Reg. $8. Q2 e.1 

Only sP, ..77..77 

New! 1/4" Electric Drill 
115 VAC 60 cycles, w/cord & 
plug. Wt. 3 lbs. 
Reg. $17 $9.99 

FREE! 12 -PAGE BARGAIN FLYER! 

ORDER BY 'BLACK TYPE' HEADLINES 
i.e. "one HI-FI TWEETER, 8 ohm, $3.99" 
State price with each item. Send check or MO, 
including sufficient postage; eacess returned. 
C.O.D. orders, 25% down. Rated. net 30 days. 
(Canada postage: 450 1st lb.; 28.t ea. addl. lb.) 

EXPORT ORDERS INVITED 131-133 EVERETT AVE. 

TRANSISTOR PORTABLE 
RADIO KIT with speaker 
No experience necessary! Famous 
make, with powerful HI -Q ferrite 
antenna, diode det., 2 transistor 
ampl. stages, 4" skr. 71/2 o 5 x 
21/2" styrene case. For broadcast 
band. Instructions, diagrams, 
Pictorials, all 
parts $12.94 

9V battery. 690 extra. 

SUPER SOLAR BATTERY 
Generates greater energy than 
famed B2111. 2i/ x 1a/a o try" 
Pleg-In type; in handy 
case $2.88 

FAMOUS MANSFIELD 
8mm, MOVIE PROJECTOR 
ONLY 24 IN STOCK! 500 W. 
Improved optical system, cooling 
blower, extra -fast. coated I' F/1.6 lens. 400 -ft. reel cap. 
Die-cast aluminum body; Marex 
61,0 system. Wt. 15 $44.00 
lbs. Reg. $79 

29 -PC. DRILL SET 
WITH INDEX STAND. I/18 to 
1/2" by 64ths. Full standard 
length. Save $251 Wt. $5.99 
4 lbs. 

CHELSEA 50, MASS. 
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ELECTRON.ÍC;S. :C:O:UR 

TRAINING. A ID : K I 
THIS NEW PROGRAM designed by MacFar- 

lane Industries will enable thé novice or ad- 
vanced student in electronics to develop the 
highest levels of capability in the applications 
of practical electronics. Although MacFarlane 
Industries courses are not intended as a substi- 
tute for university, college, or vocational train- 
ing, the courses and kits provided can be a 
useful influence in an individual's career in 
electronics. This particular program is the key 
to a far more complete and satisfying education 
than mere formal educational institutions. 

The philosophy governing this program is 
based on the ability of students to arouse and 
stimulate their interest to the point that the 
usual drudgery, difficulty and consequent bore- 
dom which often attend training efforts are 
eliminated. Results indicate that a dynamic, 
alert and vitally creative individual emerges 

METHODS OF TRAINING 
All text materials, experiment kits, etc. are pro- 
duced on automatic electronically controlled 
equipment. Problem games and examinations 

are all electroni- 
cally evaluated. 
In order that each 4 individual gets 
full opportunity 
to examine and 
develop skill in 

I the operation of 
specialized in - 

,V struments, an 
._ electronic com- 

puter schedules shipment of kits and instru- 
ments to correlate with the study pace of each 
individual, thus even though 
groups begin- their effort si- 
multaneously there is no re- 
quirement to either rush your 
studies or to be delayed by 
,others. 

SEND' TODAY FÓRP9;. 

INFORMATION;'ON TRAINING. AID KITS',.. 

MACFARLANE INDUSTRIES EDUCATIONAL DIVISION 
P.O. Box 33 Redondo Beach, California 
Please send me free, complete information on Train- 
ing Aid Kits. 

NAME AGE 

ADDRESS 

CITY STATE 

TOOLS 
and /c 

GADGETS 
HIGHTEMPERATURE SOLDERING IRON 
Need a light soldering iron for "hot" 

work? The Oryx Model 25 weighs less than 
one ounce, yet generates enough heat to 

r 
solder heavy copper wire to a galvanized 
nail despite heat dissipation through vise. 
(Imported from England by Oryx Company, 
9015 Wilshire Blvd., Beverly Hills, Calif.) 

HANDY "SCREW -DRILL" 
Quick, accurate screwdriving is a cinch 

with an Arco "Screw -Drill." All in one op- 
eration, one of 
these handy ac- 
cessories drills: 
pilot hole for 
screw threads, 
shank clearance " i 
of screw, coun- 
tersink for 
screw head, and 
counterbore for 
plastic wood or 
plugs. The '/a" 
shank will fit 
electric drills, 
drill presses, etc. 
These "screw -drills" come in a set of four 
sizes for wood screws Nos. 6, 8, 10 and 12. 
Price, $3.69, postpaid. (Arrow Metal Prod- 
ucts Co., 421 W. 203 St., New York, N. Y.) 

T 
-. 

TUBE AND CONTINUITY CHECKER 
All radio and TV tubes can be simply 

checked for burned -out filament elements 
with the "TEST -A -TUBE" checker-even 
the picture tube. If the lamp goes on when 
you insert the tube in the checker, the fila- 
ment is good; if the lamp does not go on, 
the filament is bad and the tube should be 
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replaced. Battery power makes this unit 
safe to use. Test lamp and battery are built 
in. Detailed instructions are furnished. List 
price, $5.95: (Rue Products, 1628 Venice 
Blvd., Venice, Calif.) 

SHORTENED TEST -POINT JACKS 
There are now two shortened versions of 

the SKT-10 test -point jack for shallow as- 
semblies. Types 
SKT-2BC and 
SKT-5BC take 
0.080" -and 
0.090" -diameter 
pins or plugs re- 
spectively. Ma- 
chined contact 
members pro- 
vide a firm grip 
for the inserted 
pin or plug in 
each case, while 
the Teflon body 
provides good insulation. Both types are 
available in a choice of the eight RETMA 
code colors. (Sealectro Corporation, 610 
Fayette Ave., Mamaroneck, N. Y.) 

WATERTIGHT BUZZERS 
" For use under severe exposure to the 
elements, the new Auth watertight buz- 
zers are totally enclosed units and can 

also be supplied hermetically sealed. They 
are available in a contact -type mechanism 
for 6 to 48 volts a.c. or d.c.; -in a contact - 
less model for a.c. service in the 8 to 48 
volt range. Since the mechanism is totally 

enclosed, pitch is non-adjustable. These 
buzzers measure 31/4"'x 2/" x 1316". Ex- 
ternaI solder -type terminals are provided 
for wiring connections. (Auth Electric 
Company, Inc., 34-20 45th St., Long Island 
City 1, N. Y.) 

MARKER -SWEEP SIGNAL GENERATOR 
An all-purpose signal generator for align- 

ment of TV and FM receivers, the Model 
LSG-50 provides a range of sweep frequen- 
cies of 3 mc. to 260' mc. in two bands and 
marker frequencies of 3 mc. to 225 mc. in 
four overlapping bands. The highly linear 

NOW! 
You Can Fix ANY Mechanical 
Trouble In ANY Record Changer... 

,1 

With This Dependable New 

Shows You What... Where... How! 
The first and only book of Its kind! Tells you how to spot causes of 
record changer mechanical troubles, and also tells you how to fix the 
trouble, right then and there! There's no guessing; no record changer 
experience required. Amazing CHECK -CHARTS describe the symptoms 
and their causes. PHOTOGRAPHS show exactly where causes of trouble 
are located. EXPLANATIONS, in simple non -technical language, tell 
how to fix the troubles. Fully indexed by make and model number; 
covers every American make of changer, plus most foreign makes. In- 
cludes HI-FI, THREE AND FOUR SPEED, AND SINGLE SPEED REC- 
ORD CHANGERS. you don't have to read entire book. Just refer to 
the section covering the record changer you're working on. More than 
pays for itself in time and work saved on just one service call! 

Valuable . . . Practical . . . Complete! 
With "Pin -Point Record Changer Troubles" any Radio -TV man can fix 
fully 90% of the mechanical troubles right in the home, without even 
removing the record 'changer from the cabinet! Covers all mechanical 
troubles; helps you quickly spot many electronic troubles. Over 320 
spiral bound pages with 750 clear, time -saving photos. Fits easily into 
tool kit for handy on-the-job reference. This book uses the same sys- 
tem as "Pin -Point TV Troubles In 10 Minutes"-the 'first of Coyne's 
"Pin Point" series. 

Eg: :(Educalionál.ao k bliihi,ig,Division) 

,E'-LECTR.I.CA`L S.CHOJbL 
. 500 5. Poul;,iaSLor,DeptChicogo 12, Illi0511 - 

FAST!. 
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COYNE Handbook! ' 

45,110.P.. 

i 

r ,4,= . Yw,`o 
4 SAVES. TINTE! 

.OUESSir- I, * 
°ElIM1tES 

IN 
aÉASY;,iO USE! 

Í 

E 1 

TRY IT FREE FOR 7 DAYS! 
To prove how aluable this amazing handbook 
can be to you, we'll rush a copy to you ON FREE 
TRIAL. Send no money. Just the coupon. When 
the book arrives, put it to use. After 7 days. 
send only $3.95 plus postage or return the book 
and owe nothing. You take no risk. Take ad- 
vantage of this FREE TRIAL offer NOW! 

MAIL =COUPON 
Educational Rook Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 28 -PE 
500 S. Pauline St., Chicago 12, III. 
O.K.! I want to try your new trouble-shootIng 
handbook: "Pin -Point Record Changer Troubles 
In 5 MinuteS.-' Rush a copy for 7 days FREE 
TRIAL per your offer. 
Name Age 

Address 

City Zone... . State 
Cl Check here It you are enclosing 53.05. We 

Pad postage. 7 -day Money -back guarantee. 

February, 1958 



Transistorized 

Modulator 

Now radio amateurs and experiipenters can build 
a mobile transistorized modulator. Simple circuit 
features: pre -driver, driver, and final amplifier with 
low-cost CBS 2N255 and 2N256 power transistors 
... 10 watts output (modulates 2E26) ... instant - 
heating ... low drain ... for use with transmitter 
or sound system. 

CBS alloy -junction, germanium power transistors 
2N255 (6 -volt) and 2N256 (12 -volt) are useful also 
in many other economical amplifiers ... fixed or 
mobile. Let the second edition of CBS Power Tran- 
sistor Applications, Bulletin PA -16, help you put 
them to work. Free, it gives complete data and many 
detailed circuits, including the mobile modulator. 
Pick it up along with your 2N255 and 2N256 tran- 
sistors at your CBS Tube distributor's - today. 

2N255 ... $1.35 net 

2N256 ... $1.50 net ligesteWfr 

CBS-HYTRON 
Semiconductor Operations, Lowell, Mass. 

A Division of 
Columbia Broadcasting System, Inc. 

112 

and shielded electromagnetic sweep system 
provides a continuously variable sweep 
width up to more than 12 mc. with built-in 
variable retrace blanking. 

The LSG-50 is supplied with a 75 -ohm 

st 

_.. - 

- , 

output cable, external marker input cable, 
and a 4.5-mc. crystal. Its 9" x 131/2" x 6" 
metal cabinet is finished in gray wrinkle, 
and has a convenient carrying handle. Net, 
$79.50. (Lafayette Radio, 165-08 Liberty 
Ave., Jamaica 33, N. Y.) 

"PLUG GUARD" 
"Plug Guard" is a small plastic box which 

snaps securely over the electric plug on 
your appliance cord. Held closed by a mini- 
ature padlock, this. little device makes it 

impossible for unauthorized people to op- 
erate your appliance without your knowl- 
edge and permission. Price, $1.00 postpaid. 
(Lock -A -Plug Company, Box 85, Dept. J-9, 
Dedham, Mass.) 

TRIPLE -PURPOSE CONVERTER 
If you have a power failure, the MASCO 

CV -612 converter attached to any 6- or 12 - 
volt storage battery will operate electric 
lights or radio receivers. In addition, ít will 
convert any straight a.c. amplifier with a 
power output up to 25 watts into a mobile 
job. It connects directly to the amplifier or 
similar equipment, and is capable of main - 

Always say you saw it in-POPULAR ELECTRONICS 
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WITH ANY TV SET 

ORDER! 

i 

i 

o 

We Have OVER 1000 
USED TV SETS 

At All Times in Our Huge Ware- 
house. Buy one or ore of 
these WORKING TV's to ell 

s your own a and set!! All 
sets ai GOOD WORKING ondi- 
tion: nYcur choice-Console or 
Table Model. 
10"..$23.00 19"..$58 00 
12".. $38.00 20rí.. $64 00 
14"..$33.00 21". .$72 00 
16".. $40.00 24". . $99 00 
17"..$46.00 
when ordering TV's state 
whether table model r console 

desired. Also preference o 
make of set. All TV's sent roll- 
any equantlty WIIREc 
today! 

or 

FREE POSTAGE in U.S.A. and Ter- 
rito-ies on orders over $5.00. 250 
handling charge on orders under 
$5.00. 25% deposit required on 
G.O.D.'s. Please send approuimate 
postage or freight on Canadian and 

W 
°p' foreign orders. Subject to prior sale. 

CO'M:PÁll. 

'79, CLINT:ON° PL.v' ', NEWARK; N. J:;:,H Umboldt 4-9848 
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SEND for our 
FREE complete 

TUBE AND 

PARTS LIST 

and order 
blank. 



Can you think faster 
than this Machine? 

e» y 
GENIAC.® set up to play NIM 

Be careful before you answer. GENIA the first electrical brain con- 
convettutfrlontisbinaryptwo tddecimal. reason (Illy syllogis) encipher 

wellll es add. Ibtract, multiply and divide. Specific mblems in avariety of fields-actuarial, policy claim settlement, physics. etc.-con be set up and solved with the components. Connections are solderless and are completely explained with templates in the manual. This covers 33 circuits and shows how new ones call be designed. 
You will find building and using Ct NIACS a wonderful experience; one kit user wrote t "this kit has opened up a new world of think- ing to me." You actually see how computing. 'trebles, solving, and game play (Tictac-toe, nim, etc.) can he analyzed with Boolean Algebra and the algebraic solutions transformed directly into circuit diagrams. You create from over 400 specially designed and ntanu- factured components a machine that solves problems faster than you con express them. 

GENIACS PLAY NIM: 
MAIL THIS COUPON 

SCIENCE NITS, Dept. PE26C. Oliver Garfield Co., Inn. 
126 Lexington Avenue, New York 16. N. Y. 

Please send me: 
I GENIAC Electrical Brain Construction Kit and Manual. 

$19.95 (East of Mississippi): $20.95 (Elsewhere in United States): 521.95 (Outside the United States.) 
Returnable In seven days for full refund If not satisfied. 

É1GtN:EERING 
-H:om.e.Study- Courses 

COURSES written by world au- 
thorities in all branches of en- 

gineering. Step-by-step instructions 
using methods proved successful 
by thousands of our graduates. 
One hour each day in your spare 
time will start you off to higher 
pay, security, prestige. Check the 
course you are interested in and 
we will send you a complete out- 
line of the course with a booklet 
describing the Institute and our 
advanced methods of teaching. 
Send to: Canadian Institute of Sci- 
ence and Technology Ltd., 677 
Century Bldg., 412, 5th St. N.W. 
Wash., D.C. 

Civil Eng. 
Surveying 
Architecture 
Forestry 
Mining 
Structural 
Mechanical Eng. 
Industrial Eng. & 
Management 

Refrigeration 
Heating 
Drafting 
Plastics 
Electrical Eng. 
Radio 
Electronics 
Television 
AeronauticatEng. 
Aircraft Engineer 
Navigation 
General 

Education 
Chemical 
Mathematics 
Journalism 
Accounting 

ZIIMMIIIRIIIIMIIIIIMENZIEWIIIIZIEM 

NAME 

ADDRESS 

IN If CITY STATE 

la Course Interested In IIII 

Canadians: Send to Canadian Institute of 
III Science & Technology Limited, 677 Garden 111 

III 
MI Bldg., 263 Adelaide St. West, Toronto, Ontario. Ill uiuuuu 

I14 

taining a constant 117 -volt, 130 -watt out- 
put, or 150 watts intermittently. 

Weighing 18 pounds, the CV -612 meas- 
ures 7'x81/2"x81/2". It is completely portable 
and equipped with carrying handle. List 
price, $105.00-add 5% west of the Rockies. 
(Mark Simpson Mfg. Co., Inc., 32-28 49th 
St., Long Island City 3, N. Y.) 

SPEAKER AND ANTENNA SELECTORS 

Two three-way switches now available 
are the Model DS77 HI -3 speaker selector 
and the Model DA88 three-way antenna se- 
lector, each of which comes in a compact 
all -metal case. Designed for temporary or 
permanent speaker coupling and compari- 
son checks, the speaker selector can be used 
in connection with any audio output for 
switching to as many as three speakers at 
remote points. 

The antenna selector is for use where 
more than one and up to three individual 
antennas are to be coupled to one receiver 
Up to three lead-in wires (either 300 or 75 
ohms) can he connected to the selector, then 
one set of leads from the selector to the TV, 
FM, short-wave or any multi -band receiver. 
(Dynamic Electronics -New York, Inc., 73- 
39 Woodhaven Blvd., Forest Hills, Long 
Island, N. Y.) 30 

Conelrad Your Home 
(Continued from page 58) 

and twisting the wire at the spot where it 
leaves the form to make a tap. Rewind the 
wire on the coil after the tap has been 
made. Remove the insulation from the tap. 

The electronic part of the unit consists of 
the tuned circuit and the two transistors. 
The antenna is connected through an isola- 
tion capacitor, value of which is not critical. 
A value of 0.001 µfd. was used by the author 
with a ten -foot length of wire. A longer 
antenna will be required if the nearest sta- 
tion is distant. As with any antenna, the 
main thing is to locate it in a position so 
that it will pick up maximum r.f. signal 
for the job. 

Use a CK722 for the detector transistor. 
Or, if more sensitivity is desired, use a 
CK768. Both are of the p -n -p type. The 
collector of this transistor is connected di- 
rectly to the base of the second transistor, 
a 2N170 n -p -n type. 

The relay is a Sigma 1000 -ohm type with 
single -pole double -throw contacts. Only the 
back contacts, which are normally closed, 
are used in this hookup. The spring tension 
is adjusted so that a current of about 6 ma. 
will pull in the armature and open these 
contacts. 

Any interruption of the current will 
Always say you saw it in-POPULAR ELECTRONICS 
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HOW IT WORKS 

The tuned circuit, LI/C2, is set to an AM broad- 
cast station whose radio -frequency carrier is strong 
enough to change the bias on TR2. Current is drawn 
through relay RL1 and keeps the armature pulled in 
to open the relay contacts. \Vhen the broadcast car- 
rier is interrupted. the contacts close, completing the 
circuit through the buzzer. 

allow the contacts to return to the normally 
closed position. When this happens, the 
battery furnishes power to the buzzer and 
it warns that the pre -tuned broadcast car- 
rier wave is off the air. 

The buzzer can be made from another 
relay, by connecting its back contacts in a 
circuit that makes and breaks when power 
is supplied.. During testing of this alarm, it 
was noted that, in addition to the noise pro- 
duced by the buzzer itself, there was 
enough static radiated from the buzzer to 
make a noise in a nearby receiver. Of 
course, this happens only when the alarm is 
sounding and not during the standby period. 
This noise, caused by the contacts of the 
buzzer, would be helpful if the operator 
were wearing headphones while using his 
receiver. - 

Installation. After the unit is wired and 
ready for operation, connect it to an an- 
tenna ten or more feet long and a good 
ground. Leave the buzzer disconnected. 
Plug in earphones and adjust the slug' in 
coil L1 to the loudest local station. If the 
signal is sufficiently strong, the relay arma- 
ture should pull in. Remove the phone plug 
and insert in its place a plug having both 
terminals connected together by a piece of 
wire. The buzzer can now be connected, 
and the setup is complete. To test, discon- 
nect the antenna and see if the buzzer 
operates. 

Opening of the battery circuit to both 
the buzzer and the transistors is taken care 
of by removing the shorting plug from J1. 
Just leave the plug out when the unit is not 
in use. 30 

EDITOR'S NOTE: The current of 6 ma. reported 
by the author of the above article amazed us. Upon 
investigation, however, we concluded that his loca- 
tion must be fairly close to the broadcast station, 
perhaps within a mile of the antenna. One of our 
editors built a duplicate alarm unit and tried it out 
at his home about 35 miles from the high -power 
stations around New York City. None of these sta- 
tions provided enough signal strength to operate 
the relay specified. An 8000 -ohm relay was substi- 
tuted with no better results. Using this more sensi- 
tive relay, however, gave promise of proper opera- 
tion from a 250 -watt station ten miles away. Using 
an antenna length of 150 feet, +he alarm worked 
perfectly. We suggest plugging in a 0-5 ma. meter, 
if one is available, to determine whether the cur- 
rent output is sufficient at your location and with 
your antenna fo actuate the relay properly. 

° 
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'Tape ;System-°Cornpoñonts 

STEREOW MONAURAL ; 

5.e11 nly. the TAPE UNITS..you ant 'o .w.! .: 
B1.Pen bi troci con ases professional features. ' 

'and custom styling with-building-hlóck ,. 

°°.fiexibility. Add, coinponents'when you 
dire -from the simplest rnonaural-system. 
to the: all; inclusive. stereo systems., 

e:5.MECHANISMS. 
°AVA ILAILE 
Featuriig 
Professioiál head 
assembly with 0 - 
movable pole piece 

Mounts VERTI- 
CALLY, horizon= 

`tally or aR any.án. 
'=..gIeSimple.single I 

rotary cmtrglo !r 4 . 

:outp.its.plus 2 AC coriverience ojtlets . Speed .change 
levee at. rout panel o Aubmatic self-energizing,ra bking.= 

3 PREAMPLIFIERS 
All CA units have same physical dimensions and 

require same cutout. 

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

+® cps. Signal -to -Noise: 
a ... s 55 db 

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

e: , 

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

Hear Fabulous Pentape Recorded Tapes 
780 S. Tripp'Avenuev':. PENTRON =Ch,cago 24, Illinois 

I Send brochure on Tape Components. 

I 

r City and State L 
Canada. Atlas Radio, Ltd., Toronto 

Name 

Address 
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Oscilloscope Traces 
(Continued from page 61) 

cathode, a pattern will he developed as 
shown in Fig. 3. The amount of dots indi- 
cates the ratio of the high -frequency sig- 
nal to 1 he lower one. For example, 25 dots 
would mean that the high frequency is 25 
times the lower frequency. 

An interesting hookup is shown in Fig. 4. 
In this arrangement, the low frequency is 
again fed to the horizontal and vertical in- 
puts to give a circle as before. Th'e high 
frequency is again put on the cathode but, 
in addition, a small sample of it is fed into 
the vertical input. 

When the intensity modulation is reduced 
by control A, control B can be adjusted to 
give the pattern shown in Fig. 5. Then by 
adjusting control A, part of the pattern will 
fade out, leaving only the peaks of each 
cycle. This hookup eliminates any possi- 
bility of "double -trace" errors. 

Riding the Waves. Another interesting 
application of intensity modulation is in 
waveform analysis. The waveshape to he 
examined is applied to the vertical input as 
in a normal setup, and the internal sweep is 
adjusted to give a trace consisting of one or 
two complete cycles across the screen. The 
distribution of voltage in the waveform un- 
der analysis can be checked by placing 

markers by intensity modulation at known 
points and comparing the voltage at these 
points with those of a sine wave. Marker 
placement is achieved by multiplying the 
number of desired cheek or marker points 
by the frequency being examined. For in- 
stance, eight check points on a 100 -cycle 
wave would require intensity modulation at 
a frequency of 800 cycles. The markers 
would be spaced 45° apart. 

The experimenter should be able to find 
many uses for the Z axis method in meas- 
uring time intervals between recurring 
pulses or switching operations such as ig- 
nition firing and the like. If the circular 
sweep is formed by a known frequency and 
the unknown high-speed pulses are fed to 
the Z input, the time between pulses will 
be the known time of one sweep cycle di- 
vided by the number of dots in the circle. 
As an example, a circle formed by a 10-kc. 
signal would require 0.0001 second per 
sweep. If the unknown signal applied to 
the cathode gave 10 dots around the circle, 
the time between the unknown pulses 
would be 0.00001 second. 

If you are not already using intensity 
modulation, give the "Z" jack on your os- 
cilloscope a workout when you have some 
spare moments. Try a few experimental 
circuits of your own-you'll be surprised 
at the uses that suggest themselves. 30 

GIGANTIC. 
SAVE-T0-7096."/In 

. 

2500 -Watt 60-C AC PLANT 
FACTORY OVERSTOCK! 

39 brand new loading make. 
115/230.v sing. ph. 60-c 

3500.u' plants. These 
are the Del.use motel 

1. Powerful Briggs 
model 23 engine driving 
hall bearing self-regu- 
lating generator. Will 
supply correct voltage 
from zero o full watt- 

age output to any 2.wire Or 3 -wire 115/ 230.1 system. 
Ideal for farm or City hordes when power 

lines fail. excellent for camping trips. op- 
erating portable tools such as drills. satvs. 
Chain 

Guaranteed uarantelc. super -buy at less than nor. ma! dealer cost. 
List $425. SALE $239.50 FOR 

HYDRAULIC SPEED REDUCER 
Variable hydraulic speed 

reducer. Reverses instantly, 
also serves , s Clutch. Ally 
speed from O to 750 rpm by 
alni5ly throwing a lever. 
Handle up to li/ D.P. Use 
for midget ears, shop bandMc. 

Govt. cost $ 128. 
SPECIAL 547.81 FOB 

50 R.P.M. BATTERY MOTOR 
Govt, gear reduction motor. 

Lxtremely powerful. Reversible. 
Gear ratio 100.1. Speed 
50 rpm at 6.0 volts, 100 
rpm at 122.0 volts. Will 

1 AC through trans- 
fonner, 

Ideal for winches. fac- 
tory personnel ears. i ' ca S. lift 
trucks. truckuck tail -gate loaders. etc. 

Gears precision all hall bearing. Full 
instructions for use. Govt. cost $36. 
SALE 519.752 FOIE 

WIND WEATHER UNIT 
Finest Govt. wind direction 

and speed i lsu'tunenl. Attrac- 
tive sal in silver fi111sh etched 
.1301...0011 holes show' dn'ectiail. 
Buzzer and lire ilaldcates se - 
1 city. Operates on 110-v AC. 
Unit requires roof top trans - 

ter. 
50. SALÉ 

constructed. 
12.9 597 $ 5 Ppd. 

'' WAN SURPLUS4%- a' 
LE`**EXCESS INVENTOR -Y I 

BANKRUPT STO ,K_o 

EXPERIMENTALRY ati 
WWI TUBE 

Spectacular brand new 
Govt. fascinating educational Cathode Ray 
tube. Amazing experiments. See AC voltage. Makes ultra sensitive detector. Lissojog ex- periments. etc. Brilliant green fluorescent screen. Special 905 laboratory type. 

Booklet on Cathode Ray tube theory and experiments plus instructions for building home experimental oscilloscope with each tube. Wonderful! Govt. cost $52.50. SALE $4.91 Ppd. to USA. 

AC -DC ELECTRIC 
GENERATOR 

New expensive 11011 bear - log AC (800 Cycle) 115-v 
1200-w DC 28-v. 100 am. 
Peres. 

Will handle lights, stoves. etc. (115-v). Use DC for light (der fast battery charger etc. Wt. 48 lbs. 
Govt. cost $295- SALE 513.91 FOB 

RADIO TRANSMITTER 
SIC 

Amazing1111 bton t ansnitt-- 
ter. Input 12 volts. Sine II" x 18" n I1". WI. 56 Ihs. Marvelous expert 
mental unit. Valuable 
eopinoncn.s. (Only 40 units available.) List5495. 
Prepaid to vou...514.91 

ELECTRIC INTERVAL TIMER Finest 1 I.7.v 60-e interval tinier. Sounds buzzer alarm for any setting 't0 -sec. to 4 Ill's. Slany uses business and Ironic. 1004$ accurate. Handsome 31;" dial. 
Chrome bezel. Clvalal glass. le. Illount ill stove, photo lab.. ollice, etc. List $8.50. SALE 

STANDARD DIAL PHONE 
pAttractive commercial dial 

hone. works of' ally system. 
Use as main line or extension. 
Complete with self contained ringer. Ready to use. List 
$25.50. SALE ....59.89 Ppd. 

'SPE(IAL.,OF -THE:11ONTH!- 
DYNAMOTOR-500-1000 VOLTS 

Hams, experimenters, et J` 
G1. 

Wonderful expensive if ovt. ball bearing unit. Gen - 
crates 500 or 1000 v at 5 250 m.a. from 12-v battery. 7 

Ideal for hl -power mobile rig on side hand or AM. Also useful home laboratory. 
Govt. cost $97.50. 
SALE $9.98 Ppd 

¡-a ..1 
lta 

AUTOMATIC ROTARY SWITCH 
New rotary 25 position, 

6 pole (wipers and banks) ' stepping switch. Same as 
used In Tel offices. Switch 
can be usedto connect any 
one 6 circuits w any `Lj 
of 255 circuits r a total 

Willswitching epten ialde of I5ol 
Will step under control dial or on 

self sweep-seeke sfstern,basis. Use for Private cost 

$41.50s`(Dial $3.95). SAL E..512.70 Ppd. 

AUTOMATIC STROWGER SWITCH 
Standard up and around automatic tele- 

phone switch. Dial any number (Pr. of con. 
tacts) 1 to 99. These switches are used and 
remire minor repair. Hundreds of experimen- 
tal uses. 
1.1.st AI In (Dial $3.05). SALE ..58.91 Ppd. 

LOW PASS AUDIO FILTER 
Govt. low pass filter. Sharp. cuts 

off all frequencies above 2350 Cycles. 

jam')ieds transmitters. laboratory 
in uses 

loratory expe i° I 

menus. etc. 000 ohm in and out. 
Govt. cost $18.50. 
SALE $1.95 Ppd. 

p{S"1 

11 

DUAL AUDIO AMPLIFIER 
mUltra -sensitive Govt. portable vacuum tube 

plifier. Pad controls. hi -gain. Impedance 
matching. Use m'e-amplifier. telephone line 
amplifier secret eavesdropping unit. etc. 
R ins on small batteries. Govt. st $295. 
SALE $15.91 Ppd. 

Order direct from ad o send for catalog. 

'S:Y-R P L'U S` C E.N,TE 
864 West "0" St., LINCOLN, NEBR. 
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MR. ELECTRONICS MAN: 
If you're willing to lose 

your job tomorrow to a 

technically -trained man, 

Don't Read This! 
But if you're interested in an honest -to -goodness career 
in electronics, here's how to step ahead of job -competition, 
get a better job, earn more money, and be sure of holding 
your technical job, even if the brass starts "laying off." 

The "how" is CREI home -study training. CREI offers 
you recognized, advanced, professional home study train- 
ing in Electronic Engineering Technology, including 
SERVO -MECHANISMS; COMPUTERS; RADAR; 
AUTOMATION; AERONAUTICAL ELECTRONICS; 
BROADCASTING; COMMUNICATIONS and MANU- 
FACTURING, and the ELECTRONIC PRINCIPLES 
ASSOCIATED WITH GUIDED MISSILES, TELE - 
METERING, ASTRONAUTICS and INSTRUMENTA- 
TION. You can choose your preferred course of train- 
ing. You don't have to be a college graduate. You do 
have to be willing to study-at home. You can do it 
while holding down a full-time job. Thousands have. 
YOU can qualify for CREI training if you have the 
equivalent of a high-school education, and are good at 
mathematics, and have some electronics experience- 
(military service, professional employment, experimenting 
or advanced amateur). But remember this: CREI starts 
with fundamentals and takes you along at your own 
speed. Yon are not held back by a class, not pushed to 
keep up with others who have more experience or educa - 
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Lion. Your instructors guide your study and grade your 
written work personally. You master the fundamentals, 
then get into more advanced phases of electronics en- 
gineering principles and practice. 

Since 1927 CREI has provided alert young men with 
the technical knowledge that leads to more responsibility, 
more jcb security, more money. And CREI has con- 
stantly kept pace with the rapid expansion and progress 
in electronics. More than 30 years' experience qualifies 
CREI to train you. 

How good is CREI training? Ask an electronic engineer, 
if you know one. Ask a high-school or college physics 
teacher. Ask a radio station engineer. Check up on our 
professional reputation: CREI home study courses are 
accredited by the Engineers' Council for Professional 
Development; CREI is an approved member of the 
National Council of Technical Schools. Ask personnel 
managers how they regard a man with a CREI "ticket." 
Many organizations recommend CREI training for their 
own personnel. These are but a few examples: United 
Air Lines, Canadian Broadcasting Corp., Glenn L. 
Martin Co., Federal Electric Corp. Finally, ask a CREI 
graduate to tell you about our Placement Bureau, which 
currently has on file more requests for trained men than 
we can fill. 
What's the next step? The logical one is to get more 
information than we can cram into this page. The postage - 
paid reply card below, properly filled out, will bring you 
a fact -packed booklet, "Your Future in the New World 
of Electronics." It includes outlines of courses offered, a 
resume of career opportunities, full details, and tuition 
details. It's free. 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECM) Accredited Technical Institute Curricula Founded 1927 
Dept. 122-E 3224 16th St., N.W., Washington 10, D.C. 

Please send me your course outline and FREE illustrated Booklet "Your Future in 
the New World of Electronics". . . describing opportunities and CREI home 
study courses in Practical Electronic Engineering Technology. 

CHECK 

FIELD OF 

GREATEST 

INTEREST 

Name 

Street 

Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 
Broadcast 1AM, FM, TV) Engineering Technology 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 

12Z2 

Ag e 

To help us answer your re- 
quest intelligently, please 
give the following infor- 
mation: 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

EDUCATION: 
YEARS HIGH SCHOOL-- 

YEARS COLLEGE 
I I'J WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 

City Zone State 

TODAY! I 
Check: Home Study Residence School Korean Veteran 



This book is a Gold:Mine 
FREE 

iimmediately! Send for t i mmediately. ,,' ' 
REVEALS HOW YOU CAN GAIN QUICKER SUCCESS 

OR TURN YOUR . HOBBY INTO A WELL -PAID 

CAREER IN ELECTRONICS 

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

ELECTRONICS - TELEVISION - BROADCASTING - GUIDED MISSILES 

INSTRUMENTATION - RADAR - COMPUTERS - AUTOMATION 
ASTRONAUTICS - SERVOMECHANISMS - AERONAUTICAL ELECTRONICS 

TELEMETERING - COMMUNICATIONS - MANUFACTURING 

TURN YOUR HOBBY INTO A HIGH -PAY CAREER! Today 
thousands of electronics hobbyists have an opportunity to turn 
their hobbies into profits. It's the ",\ge of Electronics"! Trained 
men are in crucial demand! If you are employed "outside" the 
electronics field, or if lack of technical knowledge on your present 
electronic job is holding you back, why not awaken to your oppor- 
tunities-now ! 

ELECTRONICS HAS GOOD PAYING JOBS FOR MEN LIKE 
YOU! But you must have advanced technical knowledge. You can 
get your share, if you take time now to gain that indispensable 
knowledge. 

CREI offers you advanced, professional home study training 
in Electronic Engineering Technology, including SERVO- 
MECHANISMS; COMPUTERS; RADAR; AUTOMATION; 
AERONAUTICAL ELECTRONICS; BROADCASTING; COM- 
MUNICATIONS AND MANUFACTURING, and the ELEC- 
TRONIC PRINCIPLES ASSOCIATED WITH GUIDED 
MISSILES, TELEMETERING, ASTRONAUTICS and IN- 
STRUMENTATION. You can choose your preferred course of 
training. 

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 electronics 
opportunities. 

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. CREI courses are being 
studied today on the DEW Line and in the Antarctic-in Alam- 

gordo and in Munich-by electronics experts in guided missile 
development and by telemetering technicians on the missile ranges. 

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: 

"You can quote me as saying that it was the smartest money 
I ever invested in my life, and it has repaid me several hun- 
dred times in earnings, not to mention the confidence and 
security that accompanied mastery of radio and electronics. 
thanks to CREI."-Joseph Zelle/WSFAZ; Radio Engineer, 
WERE. Cleveland, Ohio. 

SEND FOR FREE BOOKLET RIGHT NOW This is professional 
training. Not for beginners. If you have the equivalent of a high 
school education, and are good at mathematics, and have elec- 
tronic experience-advanced amateur, or industrial-you can 
qualify for CREI training and for the fruits which await you 
upon graduation. 

FAMOUS FOR 
30 YEARS 

CREI Is known 
and respected 
throughout the 
Electronic world. 
Since 1927 we 
have trained 
thousands in the 
military, Indus- 
try and govern- 
ment. 

ASK .tNY 
ENGINEER." 

VETERAN? If eligible for training under the 
G.I. Bill, check reply card for information. 

LIKE TO STUDY IN WASHINGTON? CRE', 
also offers resident Instruction at same high 
level day or night. Classes start often. Check 
reply card for Residence School catalog. Quali- 
fied residence graduates earn degree: "Asso- 
ciate in Applied Science." 

1st Class 

Permit No. 288-R 

Sec. 34.9 P.L.R. 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Moiled in United States 



After Class 
(Continued from page 89) 

Figure 1 indicates schematically how a 
light amplifier cell is fabricated. In its sim- 
plest form, a photoconductor layer and an 
electroluminescent layer are sandwiched 
between two electrodes, one of them trans- 
parent. When no illumination is present, 
the impedance of the photoconductor cad- 
mium sulfide layer is substantially higher 
than that of the electroluminescent layer of 
zinc sulfide. Thus, in the dark, the voltage 
applied across the electrodes is almost com- 
pletely across the photoconductor part of 
the cell (see Fig. 2). With virtually no volt- 
age across the electroluminescent layer, no 
light is emitted. 

Glowing Response. Now imagine that 
a spot of light shines on the photoconduc- 
tor through the transparent layer. The re- 
sistance -of the photoconductor will im- 
mediately diminish so that a large portion 
of the applied voltage is now across the 
electroluminescent layer. A glowing area 
develops, reproducing the size and shape of 
the initiating spot of light. 

In this simple case, the action is adequate 
to yield an image. But what characteristics 
are required to produce a brighter image 
of a more.complex picture containing many 
light and dark tones? 

To develop such an image, the activating 
illumination must act as more than just a 
switch to turn on the electroluminescence. 
The cell should be designed so that increas- 
ing the intensity of the light applied will 
result in an increase of the light emitted. 
Neither image reproduction nor any degree 
of amplification could be realized without 
this property. 

High Fidelity. Light amplification in 
the cell must be linear, to insure that the 
relation between the light and dark tones 
of the image, or contrast, will remain the 
same as that of the original regardless of 
the degree of amplification. This is quite 

PHOTOCONDUCTOR 
(HIGH IMPEDANCE) 

ELECTROLUMINESCENT 
LAYER 

(LOW IMPEDANCE) 

Fig. 2. Equivalent circuit cf ,photoconductor and 
electroluminescent layer under dark conditions. As 
in any voltage divider, the large voltage appears 
across circuit element having the larger impedance. 
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better reception on 1, 2 or 3 tv sets... 
With one antenna 

NEW RA B-23 

TWO -SET BOOSTER only $23.95.1''''' 
S.I' (1 I . . .. 

From B -T comes the most important advance in bet- 
ter TV reception for 1958 -a broadband TV amplifier 
that boosts signal strength on all VHF channels and 
operates 1, 2 or 3 TV sets with one antenna - no 
tuning required. 
Combines two functions in one - 

BOOSTS signal strength on 1 or 2 TV sets - up 
to 6 db gain operating two TV sets from one antenna. 

COUPLES 2 or 3 TV sets - using the present an- 
tenna. Outperforms non -powered couplers in any 
reception area by more than 2 to 1. 

Check these B-23 features: 
Ideal for color - add a color TV set and keep pres- 

ent black -and -white set, use the same antenna - the 
result, sharper, clearer pictures on both sets. 
S. Low noise figure-works with new VHF sets. 

Reduces interference. 
Easily installed at antenna terminals of set. 

Mounts out of sight at rear of set. 
Automatically amplifies channels 2-13. 
Ideal small TV system. 

February, 1958 
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For operating 3 to 8 TV sets, use the DAB -8 
-more than 10 db gain on all VHF channels 
The DA8-B Distribution Amplifier is a broadband, 
all -channel unit that requires no tuning, impedance 
matching devices, pre -amps or other special fittings. 
Ideal for all small TV systems (garden apartments, 
motels, TV showrooms). For color. Only $94.50. 
The B-23, the DA8-B, and other B -T quality engi- 
neered products, are available at parts distributors. 

For further information, use coupon. 

BLONDER -TONGUE LABS., INC. 
9 Ailing Street, Newark 2, New Jersey 
Please send me literature covering: 

B -T B-23 B -T TV Accessories 
Name 
Address 
City 

PE -2 

Zone State 
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SWL's! HAMS! Come to 
"HAM HEADQUARTERS, USA" 

... to see and hear 
all models of ,the 

HAMMARLUND 
RECEIVERS 

. . because at 

HARRISON'S 
you can get- -- 

friendly, helpful Service 
the most satisfactory equipment 
the easiest payment terms 
prompt, careful shipment of mail 
orders fo any part of the World 
highest trade-in allowances 

SEND POSTCARD for literature on any Ham 
Equipment, a "How -to -get -here" guide and a 

picture of hundreds of bargains In "Like -New" 
receivers and transmitters in the famous 

HARRISON TRADE-IN CENTER 

Visit either of our great stores and get an. 

interesting Booklet-"Listening In on the World 
with Fhe HQ10O" FREE! 

ARRSON IN. 
"HAM HEADQUARTERS. USA . SINCE 7925".. 

225 .GREENWICH, STREET,. 
-NEW 'YORK 7, N. Yi ' ' 11,": 'BARCLAY 4-7777 

Long Island -.144-24. Hillside Ave., Jamaica 

INFRARED SNIPERSCOPE' 

TELESCOPE and PARTS 
See in the dark-without being ob- 
served. War surplus Snlperscope M-2.;'. 

' Gov't cost about $1200. Used for In- 
dustrial plant security; research lab 
experiments; Infrared photography; 
spectroscopy, etc. Instrument com- 
plete, ready to use. Includes Power 
Pack, infrared light source. Will op- Ca 
erate from 6 V auto battery. Battery V' 
or transformer available. 1' 

Stock No. 85,053-DZ 
5150.00 

Shipping weight approx. 12 lbs., f.o.b. Barrington, N. J. 

Save still more money! Build your own Snlperscope! 
We will furnish instructions-parts, including: Power 
Packs, 1P25A Image tubes, light units, filters, etc. For 
details-request FREE Catalog "DZ." 

SPECIAL! SPECIAL! 
INFRARED 1P25A IMAGE TUBE 

Stock No. 70,127-DZ $9.95 pstpd. 

COLOR TV TUBESCOPE 
Saves time, effort in alignment of color dot pattern. 
Stock No. 50,139-DZ 22 power $24.50 pstpd. 

WRITE FOR FREE CATALOG "DZ"! 
Complete Line of Astronomical Telescope Parts and Assembled Tele- 
scopes, Satellitescopes. Also huge selection of lenses, prisms, war 
surplus optical Instruments, parts and accessories. Telescopes, micro- 
scopes, binoculars, etc. Request Catalog 'DZ1 

Osola 11 SIOCI( MUMIIA .1109 CM1Cs Os MOMIt 0I1011','SApnACnON GUAAANIIIf! 

EDMtJND"SCIENTIFIC CO:,.BÁRRtNGTON, N. J: 

120 

important, of course, for faithful reproduc- 
tion of picture quality. 

Unfortunately, the light emission of this 
particular type of amplifier requires a defi- 
nite time to adjust itself to sudden changes 
in applied light intensity. The time needed 
for the output to "catch up" may range 
from about 1/100 of a second to more than 
a full second. 

This time lag in response is the chief 
shortcoming of the light- amplifier. The. 
long time constants of the present-day am- 

' plifiers make it impossible to use them in 
television applications. Even a slowly mov- 
ing figure on a TV screen will change the 
incident light pattern much too suddenly 
for the electroluminescent phosphor to fol- 
low. The resulting afterglow and time-lag 
would jumble the.picture to the point where 
it would become unreadable. 

Latest Improvements. Quite recently 
an improved design .of panel light amplifier 
has been described. In this. arrangement, 
amplifications better than .100 to 1 .have 
been achieved. Figure 3 shows the construc- 
tion of this design. 

Grooving ' the -relatively thick photocon- 
ductor has the effect of increasing the area 
available to the incident radiation; the cur - 
,rent diffusing layer spreads the photocur- 
rents slightly so that more of the phosphor 
layer is utilized, thus stepping up the effi- 

ciency. The opaque layer prevents feed- 
back of output light that would tend to 
produce multiple images. These are of the.. 
nature of mechanical improvements. 

From the electrical standpoint, another 
substantial ' improvement has been made. 
It has been found that when d.c. rather than 
a.c. is applied to 'the photoconductor its 
effectiveness increases many times over. 
Unfortunately, however, the electrolumi- 
nescent layer will not :work unless it is 
energized by a.c. 

A.C. and D.C. Figure 4shows one 
method that has been used successfully to 
overcome this stumbling block. Experi- 
mental evidence indicates that amplifica- 
tions of better than 100 times are easily 
obtained by this system. In Fig. 4 (A) note 
that each wedge-shaped photoconductive 
element or "line" is electrically insulated 

INCIDENT LIGHT 

99999999 
a V.._..r' . , .I . -Fyy .:. 

' 

CURRENT DIFFUSER 

OPAQUE LAYER 

ELECTROLUMINESCENT 
LAYER 

GLASS PLATE TRANSPARENT LAYER 

Fig. 3. The structure of a light amplifier cell 
which has recently been developed. Amplifications 
of over 100 times have been achieved with this cell. 
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NOTE INSULATING GAPS 
BETWEEN PHOTOCONDUCTOR 
WEDGES 
+ 

DIODES 

(A) 

DIODES Ni + 

+ 

J 

' APPLIED ---0A. D. 

PHOTOCONDUCTOR 

PHOTOCONDUCTOR 

PHOSPHOR 

(B) 

Fig. 4. Method of obtaining d.c. for photoconduc- 
tors and a.c. for phosphor layer (A) and how photo- 
conductors are connected (B) to remainder of circuit. 

from its neighbor and that the alternate 
wedges are connected in parallel. This ar- 
rangement provides two separate interlaced 
photoconductive surfaces. Figure 4(B) illus- 
trates how the elements are connected 
to the remainder of the circuit. 

In series with each photoconductor wedge 
is a rectifier diode. With the application of 
the activating a.c., a half -wave voltage of 
opposite polarity and phase is fed to the two 
photoconductors in alternate sequence. The 
potential that appears across the phosphor, 
however, is still a.c. because the two diodes 
acting together pass along both halves of 
the a.c. cycle to the electroluminescent 
layer. Hence, the photoconductor's d.c. re- 
quirement and the phosphor's a.c. require- 
ment are both satisfied. 

At the moment, certain restricted but 
important applications for light amplifiers 
are under serious investigation. One of 
these is in the field of intensified fluoro- 
scopic screens for x-ray examination. The 
fluoroscopic screen used in x-ray absorbs 
the x-ray photons and emits a dim light 
which-when sent through a light amplifier 
-enables a much brighter and easier -to - 
interpret picture to be obtained. 

The Future. Use of light amplifiers for' 
television belongs in the more distant fu- 
ture. Much more development is necessary. 
And as for binoculars and telescopes-they 
won't be in any of the department stores 
this summer-or the one after. 30'- 
February, 1958 
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Here's everything in Electronics 
for Experimenters, Builders, Ama- 
teurs, Servicemen, Engineers and 
Hi -Fi Hobbyists: 

Amazing Build -Your -Own KNIGHT -KITS 
Hi -Fi Music Systems & Components 
Recorders & Phono Equipment 
TV Tubes, Antennas, Accessories 
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I Should Have Known! 
(Continued from page 77) 

curl up from the back of the amplifier. 
I dashed to the power switch and turned 
everything off. Then I slid the amplifier 
out of its nice, tight box, and when I 
started to put my hand on the chassis to 
lift it down, a wave of heat warned me 
just in time. The chassis was all set to 
fry eggs, boil water, and perform other 
feats that would look fine on a stove, but 
not on an amplifier. I should have known! 
I had put some large, hot output tubes in 
a tight little box with no air circulation- 
no way for cool air to drive the hot air out: 
Enter my claim for champion dunce. 

AS THE chassis cooled, I inspected it and 
found no parts visibly charred or con- 

nections burnt. Maybe I had caught it in 
time. Another five minutes and a capacitor 
might have been cooked or a transformer 
shorted, and all hell would have broken 
loose. 

After a further cooling -off period, I used 
my multimeter to see if there was a short 
from the high voltage to ground. The 
needle jumped way 'over as the capacitors 
charged-good-and then settled back to a 
normal high- resistance. So I put the am- 

plifier in the open, on a small table next 
to the changer, and turned on the power 
again. 

I kept my finger on the switch .for quick 
acfign in case there were any sparks br 
red-hot tubes, but glory be, everything held 
tight. And the wonderful -sound that 'came 
pouring out of the speaker told me that 
this time I really was lucky. Surely nothing 
more can happen, I thought, as I turned 
up the volume to send a Brahms'symphony 
crashing into the ,room.. 

I was wrong. There was a loud pounding 
on my door as the horns and trombones let 
go for a chorale. My downstairs neighbor 
had come up, sputtering in my face. He 
was a big man. 

"I never heard anything so loud in my 
life!. Are you crazy? My walls are coming 
down," he shouted. 

Maybe I was inspired, but I didn't crack 
for a second. I turned the volume way 
down and invited him in. I told him I had 
just installed my new hi-fi rig, and it 
sounded fine. I went to the kitchen for two 
bottles of beer. 

"Hi-fi, eh," he _muttered. "I've been 
hearing about that all over the place. 
Never knew what it was." He listened for 
a few minutes. "Turn it up a little so I 
can see what it sounds like." I gave him 

Pate me ' 

50 -WATTS from your WILLIAMSON 
New DYNACO A-430 .: 

$2995 
at your Elec- 
tronic Parts Dis- 
tributor or Au- 
dio Jobber. 

Output transformer and simple circuit modifica- 
tions let you raise the power of your Williamson - 
type amplifier to over 50 watts at less than 1%a 
I M distortion. This super -fidelity output trans- 
former will 'give you double power and double 
listening pleasure with very low distortion and 
unequalled transient bandwidth. Its unique de- 
sign uses para -coupled windings, the first basic 
advance in quality transformer design since the 
introduction of interleaved windings. 

Write for details of new Dynaco output transformers, circuits, 
and conversion data for Williamson Amplifiers. 

DYNACO INC., Dept. P.E., 617 N. 41st St., Philadelphia. 4, Pa. 

LEARN 

RADAR MICROWAVES 
TRANSMITTERS 

CODE TV RADIO 
Phila. Wireless Technical Institute 

'1533 Pine St. Philadelphia 2, Penna. 

A Non -Profit Corp. Founded in 1908 

Write for free catalog "P" 

ORDER BY MAIL ' AND SAVE! 

TV PICTURE TUBES 
12LP4A $ 8.95 20CP4 $13.90 
16KP4 $10.95 21EP4 $14.95 
17BP4 $10.95 21YP4 $15.95 
24CP4 (6 Mo.) $23.95 
27NP4 (6 Mo.) $39.95 

Including old tube 
ONE YEAR WARRANTY 

ONE QUALITY-ONE PRICE 
We ship Tubes Anywhere. Write for List 

PICTURE TUBE OUTLET 
3032 Milwaukee Ave. Chicago 18, Illinois 
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a medium volume. Again he listened for a 
while. 

"Say, that's really something...Ought to 
be a little louder, though." I happily 
accommodated him, and Brahms again took 
over the room as we rode the fortissimos 
like ocean surf. All my troubles were over! 

There was a loud pounding at my door. 
I opened it to find my upstairs .neighbor 
sputtering in my face. 

"Are you crazy? I can't even think up 
there!" 

I should have known! 30 

How We Listen to Stars . . . 

(Continued from page 44) 

One of the largest interferometers is near 
Sydney, Australia. This consists of an array 
of dipoles 1500 feet long. 

Essentially, the job of the radiotelescope 
is to -focus the radio waves it receives and 
feed them into a sensitive receiver. This is 
analogous to the action of the optical tele- 
scope. The parabolic dish, either solid or 
made of wire screen or mesh, reflects in- 
coming radio waves to a focal point, where 
they are picked up by a rod or dipole and 
fed to a receiver. The signal is amplified, 
then sent to a mechanical recorder, usually 
a pen tracing the signal on graph paper. 

The interferometer, on the other hand, 
works in a different manner. The typical 
telescope of this sort consists of a flat 
array of dipoles. When they face directly 
toward the emission source, the wavefront 
reaches all the dipoles at the same time. 
This is shown as a signal of maximum 
strength. When the signal comes in at a 
slight angle, it reaches one dipole earlier 
than the next, and the interference of the 
out -of -phase waves cuts the signal strength. 
To improve resolution, interferometers are 
built with a second array of dipoles ar- 
ranged at right angles to the first array. 
Where the two signals of maximum 
strength intersect, they produce a "pencil" 
beam which has the resolution of a huge 
parabolic antenna. 

Diffuse Definition. Radio waves from 
space are relatively unaffected by daylight, 
cloud or fog, which is a tremendous ad- 
vantage over light waves for observation, 
but their long wavelength compared to 
light makes it difficult to gain good resolu- 
tion. The beam width depends on the ratio 
of the wavelength to the diameter of the 
telescope. Therefore, in order to gain the 
resolution of even a small optical telescope, 
the antenna of a radioscope would have to 
be thousands of miles long. For that reason, 
radioscopes are able to define a radio source 
only diffusely, causing the observers to con - 

(Continued on page 126) 

EMC leads 'in Quality Electronic d 
Test 'Equipment,. at Lowest Prices!:.. 

NEW! EMC Model 301 
Speedi Tube Tester 

Precision crafted for ~ +li 
f, checking tubes in seconds. 

Only 2 settings to make. ,,-..- - u ." 
Checks for shorts, leak -1##4,147 
ages, and quality. Over 375 Ia*7Ili 9.1fi tubes now listed, includ- 17 r ---Z i! 

s, ing OZ4 tube. New listings . a°.- ',Zit' ' 
available. Saves precious -4. _ 
time and quickly pays for -.4 - 

itself. Also available with ' 
71/2" Teter. -- .....1 
Model 301 P , illustrated 
with 41/2" plastic front meter, in oak carrying case, 
$47.50; In Kit Form, $33.20. 
Model 301C, Sloping Counter Case, $46.50; Kit, $32.60. '. 
Model PTA, Picture Tube Adaptor (to check and rejuve- 
nate picture tubes) $4.50 ,, 

{ NEW! EMC Model 108 
Nandi Tester 
The only appliance and auto battery 
tester in its price class to use a 
D'Arsonval, instead of an iron vane 
type meter. You get exclusive advan- 
tages of maximum accuracy, maxi. 
mum scale length, and minimum 
battery replacement cost ... at no 
extra cost. Complete with test leads 

and instruction manual. Wired, 
. $15.95; In Kit Form, $12.95. 

NEW! EMC Model 905-6A 
Battery Eliminator, Charger, 
and Vibrator Checker 
A MUST for auto radio service. 

' Features continuously variable 
voltage output - in either 6 or 
12 volt operation. Checks all 6 
or 12 volt vibrators. Model 905- 
6A (Comb.) Wired, $67.90; Kit, 
$44.90. Model 905, Battery 
Eliminator and Charger (only) Wired, $37.50; Kit, 
$28.90. Model 906, Vibrator Checker (only) Wired, 
$31.80; In Kit Form, $17.05. 
NEW! Model BEA, Battery Eliminator Adaptor (for 
Transistor Radio Checking) Wired, $9.70 

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

PE -2 
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Electronic Measurements Corp. 
625 B'way New York 12, N. Y. 
Ex. Dept. 370 B'way, N. Y. 13 
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Now See H ,ieow to Save Hundreds of:; Dollars- 
. .4k 

S. 
9 

' o. 
i R ¢ il . ._ n É. ! i, .- - o 

Many thousands of hi-fi fans knew a good thing 
when they saw the first edition of the Hi -Fi 
Guide and Yearbook. Newsstands were cleaned 
out in a matter of days and the book became a 
collector's item. 
The new 1958 Edition of the Hi -Fi Guide and 
Yearbook will go on sale soon. It contains com- 
pletely new material on every facet of high 
fidelity ... from an advance report on 162/3 rpm 
("The Fourth Speed"), to guidance on adding 
stereophonic sound to your present set-up. 

This new Hi -Fi Guide and Yearbook will return 
many times the $1 you pay for it ... by showing 
how to shop wisely for equipment, how to save 
on repairs, which records are best, and money- 
saving techniques and ideas available nowhere 
else. 

It will be a continually entertaining companion 
... providing you with fascinating, useful lore, 
showing you how to get more pleasure out of 
hi-fi, helping you explore the different worlds of 
high fidelity and music. 

Reserve your copy today. This new edition will 
sell fast! A word to your newsdealer now will 
assure you of your copy of this handsome, 
practical book. 

Latest Ideas for Buying, Improving, Using Hi -Fi Systems and Components 

Ways to Make Monaural and Stereo Tapes r Best Records of the Year 

Rolloff and Turnover Settings 'r Complete Hi -Fi Glossary * FM Stations 

and Programs * Hi -Fi Shows in '58 * Where to get Free Hi -Fi Literature 

How to Use Demonstration and Sampler Records * Record and Tape Clubs 

New Inventions and Improvements In Speakers, Amplifiers, Preamps, Tuners, 

Crdssovers, Tape, Stereo, Controls, Turntables, Heads * Free Strobe Test 

Disc * 164 Pages * Hundreds of Pictures * A Storehouse of Exciting 

and Practical Information Compiled by the Editors of Popular Electronics 

:'-ti.,. . ao, . . . _: ; . , . 

a 

. . , 
o 

.COMÍNG.SOO'N=Reserve Your Copy Today 
at Your¡ Néwsstand . *-: Only. $.1 
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et More 'Fun Out of High Fidelity 
o 

,/,7/q NeW958 EDITION % 
HI-F GUIDE and YEARBOOK 

'ACTIIALLY 3 BÓOKS IN 1, 

1. Rmproving Your Hi -Fi. How to use tone 
controls. How crossovers work. Ways to 
boost speaker performance. Why you 
need loudness controls, how to add them. 
How to add extra speakers to your rig. 
How to add a spotlight with presence 
control ... tricks of accenting the middle 
sound frequencies. Effects of variable 
damping in amplifiers. How to check 
your phonograph's pickup and keep it 
working at peak efficiency. Ways to check 
a stylus. 

2. rape Techniques. How to get the most 
DLit of tape. How to keep tape in top 

shape. How to tape programs directly 
off the air ... step-by-step instructions 
and pictures. Expert hints and shortcuts 
on making good tape recordings. How to 
check a tape recording head to ascertain 
alignment. Complete guide to tape splic- 
ing for interesting effects.. 

3. Getting Into Stereo. What stereo is. Latest 
advances. What the different stereo sys- 
tems are. What stereo equipment is avail- 
able. How to add stereo to your present 
rig. Merits and drawbacks of different 
systems. What they cost. Tricks of the 
trade. 

II i'¡¡;;;;,;:, ., 

4, j 

;i °+o 
¡. _... 

Str. bóscópe disc boúnd; into .. 
fcC 'ev ty copy .,:: . helps you keep your - ' turñtab)é at ,correct speeds! 

$. ..,. IF_ 

Jee 

4Q. 

N°f 

. 'Ziff -Davis Publishing Co.,.64 E. Lake Street,Chicágo 1, Ill - -- -=- 1 - - 1 -- - -' 
February, 1958 
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MAKE TINY GENIUS COMPUTERS WITH 

BRAINIAC 
bettered ELECTRIC BRAIN CONSTRUCTION KIT 

Makes 106 computing, reasoning, 
arithmetical, logical, puzzle -solving 
and game -playing machines 
all 33 GENIACS, 13 TYNIACS 
and 60 All New BRAINIACS® 

Scientific Fun Instructive Sate 

with reusable solderless 
parts and complete plans 

THIS IS BRAINIAC! With our 
Bralnlac Kit (K 15). You can build 
over 100 small electric brain ma- 

coompute, 
anrdeasonsandhdisplaich 

yhInt,l' 
ligent behavior. Each one works 
on a single flashlight battery . 

is FUN to make. FUN to use and play with, and TEACHES you some 
thing new about electrical computing and reasoning circuits. rig 
Mated and produced exclusively by Berkeley Enterprises, Brainiac I 

the result of 7 years' development work with miniature mechanica 
brains, including Geniac, Tyniac, Tit -Tat -Toe Machine pictured in 
LIFE Magazine, Simon, Sauce. etc. 
WHAT CAN YOU MAKE WITH BRAINIAC KIT K 15? 106 small ma- 
chines Including( Logic Machines: Logical Truth Calculator, Syllogism 
Prover, Intelligence Test. Boolean Algebra Circuits . . . Game - 
Playing Machines: Tit -Tat -Toe, Nim, Black Match, wheeled Bandit, 
etc. - Computers: To add, subtract, multiply or divide, using 
decimal or binary umbers; Forty -Year Calendar, etc. . . . Crypto- 
graphic Machines: Coders, Decoders, Combination Lock with 15.000.- 
000 combinations. etc. . PuzzieSoiving Machines end Quiz Ma- 
chines: Dozens of Intriguing puzzles and quizzes-with fascinating 
variations. 
WHAT COMES WITH YOUR BRAINIAC? Complete plans and instruc- 
tions. Manual by E. C. Berkeley on small electric brain machines. 

Over 120 circuit diagrams including 46 exact wiring tmplates. 
Introduction to Boolean Algebra for designing circuits. Every 

part needed to build G.eniacs, Tyniace, Brainlacs-over 400 pieces 
including control panel, multiple witch discs, jumpers, improved 
wipers, 

peng , bulbs; sockets, washers, wire, battery, special to -e lsve$17. y- 
'(For shipment West of Mississippi add 800, outside U. S.. add $1.80.) 

7DAY FULL REFUND GUARANTEE IF NOT SATISFACTORY 
NOTE: If you already have a Geniac Kit, you can convert it to a 

Bralnlac Kit for only $4.95, by ordering K 16. 

r 'MAIL THIS COUPON- , 

berkeley Enterprises, Inc., Dept. R117 I 

813 Washington St., Newtonvllle 60, Mass. 

I 1) Please send me Bralnlac Kit K 15. (Returnable in 7 days I 

for full refund if not satisfactory-if fn goat) condition.) 

2) 0 I have Geniac Kit . . . Please send me K 16 (same re- 
fund privllerns). I enclose S.. .... in 

fall 
Pay I 

I meat. My name and address are atiaehed. 

A BOX IS NOT 

A MUSICAL INSTRUMENT! 

No skilled musical instrument 
maker, Including even those in abo- 
riginal tribes- has ever found a rec- 
tangular box satisfactory. IN SPITE 
OF THIS, today many HI-FI speaker 
vstems proclaim the ultimate in 

high fidelity, yet they employ nothing 
more than the most elementary boxes 
to perform the complicated function 
of transforming the vibrations of the 
loudspeaker into sound. 

In the KARLSON ENCLOSURES, 
specially curved internal and exter- 
nal structures are used to provide you 
with the highest performance capabil- 
ities available in the Industry today. 
Actually the Karlson Enclosure is 

I one of the most fabulous musical in- 
struments ever created and is capable 
of reproducing every sound from a 
baby's breath to the mighty roar of 
thunder. After long and rigorous 
tests, we know definitely that the 

Karlson Enclosures can outperform all other units now ava liable 
on the market at any price. 

Despite their fantastic performance characteristics these colts 
are available to you in 20 different models it KIT, UNFINISHED 
AND FINISHED FORMS, at prices you can afford, ranging from 
$18.60 to $174.00. 

SEND FOR OUR COMPLETE CATALOG TODAY AND LEARN 
HOW THE KneLSON ENCLOSURE CAN BE FITTED TO YOUR 
SPECIFIC NEEDS. 

KARLSON ASSOCIATES, INC., Dept. PER 
1610 Neck Road 
Brooklyn 29, N. Y. 

Please send catalog. 

Name 

Address 

City State 

L UM 1 sr sat sl sr IRO IM 
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centrate on the shorter wavelength: But as 
the larger scopes are built, they will be able 
to push their studies up into the longer 
wavelengths. There is no doubt that even 
more and possibly greater surprises are 
awaiting them in this region. 

With the earth trembling on the thresh- 
old of space, it would not be out of place 
to predict that man may one day soon con- 
struct even larger radiotelescopes between 
orbiting space stations, or even on the moon 
itself. It is impossible to guess what tre- 
mendous discoveries there will be, but one 
thing is certain-radio astronomy will some 
day rank with optical astronomy as one ,of 
the most important of sciences. Indeed, it 
may even outgrow its older brother in un- 
locking the secrets of the universe. It won't 
be long now! 30 

Got the Shakes? 
(Continued from page 70) 

manipulating the contact and spring ten- 
sion screws. If the light remains on, it 
means that relay spring tension is too 
great. Turn the adjusting screw slightly 
counterclockwise. 

Before turning power on, always touch 
the prod tip to the touch plate to discharge 
Cl. Repeat the above procedure until the 
light flashes every time the power switch 
is operated. 

With RL1 working dependably, allow the 
timing circuit to operate. After five or ten 
seconds, the indicator light should flash on 
automatically. If too long a period passes, 
or it does not flash, give the lower contact 
screw a very tiny clockwise adjustment- 
no more than 1/20 of a turn. 

Test the control that R2 exercises over 
the circuit. The range should be from three 
seconds at one end of rotation to about 15 

seconds at the other end. Careful adjust- 
ment of the relay contact screws takes care 
of the timing range. 30 

HOW IT WORKS 
The collector current of a transistor depends upon 

the base current, among other things. When power is 

applied, a small charging current, flows into the timing 
capacitor (Cl) through the base circuit, making the 
collector current large enough to hold relay RLI in. 

As the capacitor charges, the base current-and con- 
sequently the collector current-decreases slowly until 
it can no 'ringer hold in the relay armature. The time 
required for the capacitor to charge is controlled by 

the resistance of the tinting potentiometer (R2) in 

series with it. 
When the probe touches the touch plate, capacitor 

Cl is short-circuited and a new timing period starts. 
If the wedge strips are touched by the probe during 
this interval, the timing resistors (Rl, R2) are short- 
circuited, charging the capacitor almost instantaneously. 
The base current drops to zero, the collector current 

diminishes to its lowest value, and the relay armature 

is released again. 

126 Always say you saw it in-POPULAR ELECTRONICS 



Get the Best from Your Tuner 

(Continued from page 88) 

reflector, and Yagi. The last is the best 
for coaxing the signal into your set. 

The third factor is the inherent sensi- 
tivity of the tuner (which varies according 
to its design), or the amount of amplifi- 
cation between antenna and limiter. We 
assume the tuner is properly aligned. 

In the last couple of years, some FM 
tuners of extremely high sensitivity have 
come on the market. This is evidenced by 
such specifications as "1 to 3 microvolts 
signal for full limiting." Five to ten mi- 
crovolts for full limiting would be medium 
sensitivity. Anything over that is low. 

But don't compare the specs for two 
tuners closely with each other, because 
somewhat different methods of measure- 
ment are used by different manufacturers. 
If you are located within about 20 miles 
of the transmitter, any medium -to -high 
sensitivity tuner will pass on plenty of 
signal to the limiter, usually with a simple 
indoor antenna. 

Further out, say 20 to 75 miles from 
the transmitter, we find a great variety 
of situations, depending on elevation, sur- 
rounding obstructions, etc. FM reception 
in this area is usually excellent too, but 

CUT 
1. CHASSIS 

HOLES 
FAST! 

;ROUÑD , ° , " SQUARE , KEY° 

, x 

Smooth, accurate openings made in 11/2 minutes 

or Lass with Greenlee Radio Chassis Punch 

Quickly make smooth, accu- 
tT rate holes in metal, bakelite, or 
Z..; h ard rubber with a GREENLEE 

Chassis Punch. Easy to operate 
és ... simply turn with an ordi- 
Os nary wrench. Round, square, 
g k ey, and "D" types ... wide 

range of sizes to make openings 
r' for sockets, plugs, controls, ' meters, terminal strips, trans- 

. formers, panel lights, etc. As- 
"' sure perfect fit of parts and 

professional finish to every 
job. Write for descriptive liter- 

;. ature. Greenlee Tool Co., 2352 
Columbia Ave., Rockford, Ill. 

® 
GHELEE 

Learn _ .B-'ASIC TELEVISION 
..111é;.whole 'world of .black-and=whde: 

New ó -volume Rider "picture . ... 
_ ^ 

fell....1- >>-a = M I. 

ti 
S ^` V 71 =t - 

book" course by Dr. Alexan- 
der Schure teaches the corn- 
plete basic principles and 
practices of black and white 
television easily, quickly and 
understandably. You can mas- 
ter the basics of television 
easily, rapidly and thoroughly 
with this "learn by pictures" 
training course. 

Ors sº,' easy : to aeatnw 
Here's how this easy, illustrated course works. Every 
page covers one complete idea 1 There's at least one big 
illustration on that same page to explain it! What's 
more, an imaginary instructor stands figuratively at 
your elbow, doing "demonstrations" that make the theory 
easy for you to follow and understand. Then, at the end 
of every section, you'll find a review that highlights the 
important topics you've just covered. You build a 
thorough, step-by-step knowledge at your own pace-as 
fast as you yourself want to go. 

ellgilperiencé, education needed'j 
BASIC TELEVISION uses the same methods that have 
proven so successful in the famous Rider "picture books" 
on electricity and electronics. This comprehensive course 
presents Basic Television in simple, down-to-earth lan- 
guage that everyone can understand - regardless of 
previous education. All that is assumed is that you have 
a knowledge of radio. Every phase of television is made 
instantly clear - explained in plain English supported 
by carefully prepared, large and exciting drawings that 
make every idea crystal-clear. 

5 ; co.mplete:.volúmes 
It starts with the transmitter and discusses in detail the 
following subjects: Volume 1 deals with the transmitter; 
the handling and the operation of the camera; formation 
of the picture signal and the general content of the trans- 
mitter. Volume 2 covers the organization of the entire 
TV receiver treating each section individually from an - 

February, 1958 

to evasion is be ore;.yp:Lb or, only'$10 y:. 
tenna to picture tube. Volumes 3, 4 and 5 contain the 
TV receiver circuit explanations. Each volume covers a 
specific number of sections in the receiver. In effect, the 
presentation is like a spiral - first an overall view of the 
whole, and then the detailed explanation of each part. 
The most perfect modern teaching technique. The result - maximum understanding. 

Learn at home-no,corfespondence_ 
This course is so complete, so different - there's no need 
for the usual letter writing, question and answer corre- 
spondence. You learn in the comfort of your home, 
in your spare' time . . at your own pace. 

10'da? examination -Money, Back=Guarantee 
Send today for these exciting new training courses - 
you risk nothing 1 When you receive the volumes, ex- 
amine them in your own home for 10 full days. If, at the 
end of that time, you're not completely satisfied, we will 
simply return your full purchase price! Total cost for 
this 5 -volume course is only $10.001 In Canada, prices 
approximately 5% higher. 

ORDER TODAY 
These books are sold by electronics parts jobbers and 
book stares. If YOUR dealer doesn't have these books, 
mail this coupon to us. 
r- 

JOHN F. RIDER PUBLISHER, INC. 
116 West 14th St., N.Y.C. 
I have enclosed $ Please send me 

5 -vol. BASIC TELEVISION set (soft cover) at $10.00 
per set 
Deluxe cloth bound edition all 5 vols. in a single bind- 
ing $11.50 
I understand I may return the hooks In 10 days, and 
receive a complete refund of the full purchase price if 
I am not satisfied. 

NADIF 
I ADDRESS 
t CITY & STATE]. 
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With H. G. Cisin's Copyrighted RAPID 
"TV TROUBLE SHOOTING METHOD" 

Without experience or knowledge, this guaranteed new method 
of servicing TV sets enables you to DIAGNOSE TV troubles as 
rapidly as an expert. NO THEORY-NO MATH-you can locate 
all faults In record -breaking time regardless of make or ,model. 

"TV TROUBLE SHOOTING METHOD" Is the most valuable 
aid to TV servicing ever written. Ile a TV Trouble Diagnosti- 
cian. Increase your present earnings. Open your own Profitable 
Business or get a high -paying skilled Job. 

If's all In this book .. . 

Nothing more fo Pay-Nothing else fo Buy 
Alphabetically listed are 85 picture troubles, over 58 raster and 
17 sound troubles. By this unique copyrighted method you know 
IACrLY WHERE the trouble Is: plus step-by-step instruc- 
tions, including 69 RAPID CHECKS, help to find faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN- 
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO 
REQUIRE NO INSTRUMENTS! Rapid checks include emer- 
gency cheeks for distorted pictures, defective tubeo Including 
I'IX tube, plus 57 others. ALL EXPLAINED IN SIMPLE 
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS. 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE. 

II. O. Clsin, the author, Is the inventor of the AC/DC midget 
radio. Ile licenses RCA, AT&T, etc. Ile has also trained thou- 
sands of technicians now owning their own prosperous TV service 
organizations or holding highly paid TV positions. Ills years of 
experience are embodied in this remarkable new book. 

Guaranteed Money Back in 5 Days if Not Satisfied! 

11 
Post- 
paid 

ABSOLUTELY FREE with each order: Your choice 
of Cisln's newest (woks: BASIC ELECTRICITY- 
Vol. 1 or TV -RADIO TUBE SUBSTITUTION 
GUIDE. These sell for 50C ea. ACT NOW-get 
2 books postpaid at cost of Only One? 

RUSH COUPON NOW! 

H. G. CISIN, Consulting Engineer-Dept. P-30 
Amagansett, N. Y. 
Enclosed find St. Rush Trouble Shooting Method and free look 
marked above (If not marked Basle Elec. will be sent). 
Name 
Address 
City Zone State 

r 
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Monitor police ...fire ...industrial 
calls with mobile Car -Call 

fixed frequency radio receiver 

Not a converter! Car -Call is a complete, self-contained 
quality receiver at the lowest price in the field. Available 
in AM or FM units, Car -Call is a sensitive, crystal - 
controlled receiver...factory preset to any frequency in 

30-50 me band. 6 or 12 -volt battery operation or 110v AC. 

Uses your existing auto radio antenna. 

.. °1. 

7925 
MONEY -BACK 
GUARANTEE! 

SEELEY ELECTRONICS Dept. PE -1 
1060 S. LaBrea Ave., Los Angeles 19, Calif. 
Send complete information on Car -Call receivers: 

NAME 

ADDRESS - 

CITY -ZONE -STATE- 
_tia:.vs3Ar:i..r'.7t7:fk:i. ":$::?':',,-írT,r._ ':;,e,ap 

it takes more stuff to get it. Only full 
trial at your location will determine just 
how good a tuner, and how high an an- 
tenna, you need for full limiting. 

It is in this area that a lot of disap- 
pointment with FM has been caused be- 
cause users didn't realize they were not 
getting enough signal into the limiter 
stage. Changing to a high -sensitivity tuner 
has changed FM listening from misery 
to joy for many people. 

Beyond 75 miles, you will probably need 
a very sensitive tuner plus a very hot an- 
tenna. Beyond about 100 miles, FM recep- 
tion becomes unreliable. 

The Last Line -Up. Now let's talk about 
aligning. It is obvious that top quality in 
FM depends heavily on proper adjustment 
of the tuned circuits: Every FM tuner 
should be lined up at least once a year 
by a skilled technician who has the test 
equipment to do the job. If your tuner 
has been in use a year or more, and you 
have it lined up, the odds are that you 
will get the bang of your life. Such snap, 
clarity, and brilliance! You didn't know 
you had lost all that fidelity, because it 
crept away a little at a time. 

Finally, in using your tuner, do use the 
tuning indicator to make sure you are 
parked right in the middle of the channel 
before you sit down to listen. Only when 
the signal is swinging equally to each side 
of the "center will the distortion drop 
to a minimum. It's a good idea when 
tuning to turn off the a.f.c., if your tuner 
has it, because it is hard to find the cen- 
ter of the channel with the a.f.c. on. 

If you do give your tuner the kind of 
good home treatment suggested in this 
article, and you tune in a live program 
from a well -run FM studio, you will be 
getting one of the top thrills in high fidel- 
ity. The fullness, power, brilliance of a 
good piano heard this way, for instance, 
will repay you many times over for your 
attentions to your FM tuner. 30 

AAAAAAAAAAAAAAAAAAAAAAAAAA 

German Radios 
(Continued from page 57) 

ment, assembled from separate components. 
The console sets lack magnetic phonograph 
cartridges, a choice of record equalization 
settings, FM tuners with automatic fre- 
quency control, and amplifiers with heavy 
output transformers. The very fact that 
the loudspeakers are contained in the same 
cabinet with the rest of the equipment is 
contrary to the principles of hi-fi design. 

In other words, neither the German table 
model radios nor the console sets come any- 
where near the top in hi-fi. Separate hi-fi 
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components, chosen by careful comparison, 
are still the only way to attain the best 
musical quality. 

Yet, the Germans barely scratched the 
surface in the field of separate hi-fi com- 
ponents. Their major contributions here are 
not electronic, but lie in the field of preci- 
sion mechanics. German turntables and 
changers like the Miraphon and Miracord, 
and German loudspeakers like the Wigo, are 
fast winning friends among American hi- 
fi'ers by offering good quality at a fair price. 
And the German Telefunken microphone 
has established its standing among techni- 
cally fastidious recording and broadcast 
engineers. 

In the field of portable radio design, Ger- 
many has made a real contribution by of- 
fering all -wave models with FM, bass and 
treble controls. No American manufacturer 
offers anything comparable. The A bat- 
teries in some of these sets automatically 
recharge themselves when the radio is 
plugged into regular power lines, and the 
sound is amazingly good for the size and 
weight of these portables. But again the 
claim of hi-fi, made by one importer, seems 
rather far-fetched. 

Servicing. Chassis are quite elaborate 
and wiring layout differs from American 
practices. Some parts are not interchange- 

able with our components; replacements 
have to be ordered from the importer. The 
schematics provided by the manufacturer 
often bristle with strange symbols. 

These problems have become less serious 
since the more important foreign manufac- 
turers started wide -spread service organi- 
zations in the U. S. Often they team up 
with an established American firm to 
handle local distribution and servicing. 

Appearance. The beautifully grained 
wood and the hand -rubbed finish add great- 
ly to the outward attractiveness of German 
radios. The styling is often elegant and 
elaborate, with rounded corners and gold 
trim. Other models with clean, straight 
lines mark the graceful simplicity of con- 
temporary design trends. Aside from good 
looks, these well -crafted wood cabinets also 
provide good sound. 

The German imports must be judged for 
what they are, not for what they are not. 
They are not specialized short-wave receiv- 
ers and they are not hi-fi systems. But they 
are remarkably versatile, well -made all - 
wave radios capable of exceptionally good 
sound, attractively housed. With this com- 
bination of useful design factors, they fill a 
definite need for a sizable section of the 
American public, and the value they offer 
comes at a fair price. 30 
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Spare Time aT HOME 

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

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

:; l 
i I 

E LECTR¡C,AL SCHOOL 
A TECHNICAL TRADE INSTITUTE OPERATED 

NOT FOR PROFIT 
500 S. Paullna Street, Chicago 12, Dept. 28-H2 

0. e. cooKc,2r, 
rraaet 

. '1.1.. 
Cobno-the In. , tion behind Chi, train- 
ing... the tarpeet, oldest, beet equipped 
rt. id,ntiat school ofite kind. Founded 2899. 

'Fa y 

YOU 
CAN QUICKLY ( BE Noe 

PROFITABLE 
WORK .;'+ LIKETifis 

F 

trg 
.® . 

sema ea.!». 04 que 
nn 

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

COYNE Television 
Home Training Division 
500 S. Paulina St., Chicago 12, III. 
Dept. 28412 

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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Model B16 
Miniature Radiohm® 
A control that fits the tight spots 

Design this compact, versatile 
control into your next receiver, 
pocket radio or any application where 
you want the most for your money 
in a miniature control. 
Originally designed for hearing aids, 
so you know they're compact. 
Comes complete with removable 
knobs. ==%2" diameter with knobs. 
%" diameter with knobs removed. 

Rated at 1/ o watt. Resistance range, 
500 ohms to 5 megohms. 

Can be furnished with or without 
built-in switch. Rated at - 6.5 amps 
at 1.5 V.D.C. or .2 amps at 45 V.D.C. 

Not a laboratory curiosity. Over 
6,000,000 now in use where space 
and weight are problems, and where 
only the best will do. 

Ask your Centralab distributor for 
these B16 Radiohms and many other 
fine controls ... and ask him for 
your free copy of Catalog 30 
showing Centralab's complete line 
of electronic components. 
B-5803 

A DIVISION OF GLOBE -UNION, INC. 

994B E. KEEFE AVE. 
MILWAUKEE 1, WISCONSIN 
IN CANADA: 804 MI. Pleasant Rd., Toronto, Ontario 

CONTROLS CERAMIC CAPACITORS 
SWITCHES SEMI -CONDUCTOR PRODUCTS 

PACKAGED ELECTRONIC CIRCUITS 

130 

Can You Spare the. Time? 
(Continued from page 50) 

vals of precisely one second to allow him 
to adjust to within one part in 100,000,000. 
Whether his instruments can be adjusted so 
finely is another matter, but WWV's accu- 
racy is that great. 

A research laboratory has to measure a 
certain frequency to the greatest possible 
accuracy. It tunes to WWV on one of its 
six radio frequencies -2.5, 5, 10, 15, 20 and 
25 mc.-and electronically converts to the 
frequency it needs. 

The State Department has to know 
whether it will be able to send radio mes- 
sages without interruption to Paris or 
London. It will listen to WWV, which 
broadcasts radio propagation forecasts 
twice each hour in code. These forecasts 
tell the condition of the ionosphere at the 
time of broadcast and the expected propa- 
gation conditions over the North Atlantic 
for the next six hours or so. They are based 
on data obtained from a world-wide net- 
work of observatories. 

The busy WWV hour goes as follows: 12 
voice announcements of Eastern Standard 
Time; 12 code signals of Universal (Green- 
wich) Time; six periods of 600 cycles and 
five of 440 cycles; two predictions of short- 
wave propagation conditions; and one four - 
minute period of silence. All through the 
hour (except during the silence), ticks 
mark off the seconds. To indicate the end 
of a minute, the 59th tick is omitted, and 
there is a very rapid double tick at 60 
seconds. The silence, incidentally, is ex- 
tremely useful for measurement of atmos- 
pheric noise, since these frequencies are not 
used by any other American broadcaster. 

Similar services are broadcast by WWVH 
in Hawaii, whose radio propagation fore- 
casts concern the Pacific area. WWVH 
broadcasts on 5, 10 and 15 mc. only. 30 

AAAAAAAAAAAAAAAAAAAAAAAAA 

Trap Those Unwanted Stations 
(Continued from page 54) 

to one-half the electrical wavelength of 
that frequency, and is called a half -wave 
shorted stub (Fig. 8). 

Since both the quarter -wave open stub 
and the half -wave shorted stub act as se- 
ries -resonant circuits, either may be used as 
a series -resonant wave trap. Such a wave 
trap is connected directly across the receiv- 
er's antenna terminals, in parallel with the 
antenna transmission line. 

Determining Lengths. To determine 
the approximate length of a quarter -wave 
stub in inches, divide 2800 by the, frequency 
in megacycles. The transmission line would 
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be cut slightly longer than this, then 
trimmed to exact length after the stub is 
connected to the receiver. Ordinary 300 - 
ohm two -conductor twin -lead can, be. used. 

For example, suppose the frequency of an 
interfering signal is 200 mc. Then a quar- 
ter -wave open stub which could be used as 
a wave trap at this frequency would be 
2800/200, or 14" long. A shorted half -wave 
stub would be twice this length, or about 
28". In practice, you'd cut a piece of line 
of about 15" (or 30"), connect it to the re- 
ceiver, then cut off a little at a time- 
checking the performance of the receiver 
each time-until maximum attenuation of 
the undesired signal is obtained. 

Since a half -wave stub must be shorted 
at its far end each time its length is ad- 
justed, and since it is twice as long as a 
quarter -wave stub, the open quarter -wave 
stub is preferred as a wave trap. However, 
an adjustable half -wave stub may be made 
by tightly wrapping a 2" to 4" length of 
aluminum foil around a length of transmis- 
sion line (Fig. 9). The aluminum foil intro- 
duces a capacitance between the two con- 
ductors of the line which acts, for practical 
purposes, like an electrical "short." Since 
the wrapped foil can be slid back and forth 
along the length of the line, it serves as an 
"adjustable short." 3p 

L Dept. T-114, 48.4 N. K.dzle Ave. 
Chas u 25. III. 

IGMONEY:. 
INITHE A CORNERS OF 

ff4 THE WORLD.! 

in TELEVISION, RADIO, 

ELECTRONICS, RADAR, SONAR 
ONLY CHRISTY OFFERS 

COMPLETE TRAINING! 
Investigate the Christy Complete 
Course. Why be satisfied with less? 
CTS Shop Method, Home Training 
makes learning easy. You learn by 
working with actual equipment. You 
receive Comprehensive training from 
the start. Can EARN AS YOU LEARN. 
You become qualified to open your 
own Electronics Repair business or to 
gain high pay as a TV, Radio, Elec- 
tronics, etc., Technician. 
19 TRAINING KITS INCLUDED! 

You receive a Multi -Tester, Oscillator, 
Signal Tracer, Oscilloscope. Signal Gen- 
erator, Electronic Timer, Regenerative 
Radio. 24" TV set (optional) and other 
valuable testing equipment. FREE BOOK 
and TWO FREE LESSONS yours for the 
asking! No obligation. 
CHRISTY TRADES SCHOOL 

lb% 

tK 

CHRISTY TRADES SCHOOL. Dept. T-114 
4804 N. Kedzie Ave., Chicago 25, Iii. 
Please send me the 3 FREE ROOKS and Special Form far 
PAYING LATER from EARNINGS MADE WHILE LEARNING. 

NAME 

ADDRESS 

CITY 

AGE 

ZONE STATE 

MILLIER' AM=HIGH FIDELITY'.., 

CRYSTAL. DIOD'E 'TUNER 

NO. 565 AM TUNER 

It's the perfect mate for your FM tuner .'.. the Miller 565 Tuner Kit for the 
finest in AM reception. Designed and planned by master electronic engi- 
neers with over thirty years of manufacturing experience in quality radio 
components .. 1 the name Miller stands for the highest professional stan- 
dards of quality and uniformity. Previously sold only as a factory assem- 
bled unit the most critical audiophiles have accepted the Miller 565 Tuner 
Kit for top performance when selecting a companion set or solo AM tuner: 
Only recently have materials become available which make possible the 
construction of extremely high "Q" coils. Coils used in this tuner have a 
"Q" in the order of 600. Assembly and wiring of this tuner have been so 
simplified that the novice may complete the unit in a matter of a few 
hours. Pictorial instructions as well as circuit diagrams are supplied with 
each kit. 

COMPLETELY WIRED 595 AM TUNER ALSO AVAILABLE. PRICE 119.50 plus Excise Tax 

No Power Requirements Selectivity 
(20 KC). Low Cost No Noise Lifetime 
Trouble Free Operation Sensitivity 
Gain Control Small size 4"x 7"x 31/2" 
deepVernier dial Nothing to cause 
distortion Frequency 540 KC -1700 KC 

The 565 AM Tuner Kit is fully guar- Net Price 
Buy with 

Parts 
from 

$1470 your Radio and TV Parts Distributor. 
It is one of the lowest priced quality 
tuner kits on the market. 

a',- . il ... I 

J:: W. .MILR COMPÁIVY. 5917 So. Má Los Angeles 3, Calif. 
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NW The Short Cut to Learning 
You've Been iWaitingjfor 'try 

Learn "By Ear" with 

the DORMIPHONE 
The Scientific Discovery 

That Works for You ... 
Awake and Asleep 

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

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

r MODERNOPNONE. INC. 292-028 Radio City, New York 20, N. Y. Circle 7-0830 
Gentlemen: Please send me your FREE Booklet. I am Interested in learning more about the amazing DORMtpBONE and what it can do for me. No obligation-no salesman will call. O If under 18. check here for Special Booklet A. 

NAME 

ADDRESS 

CITY 
ZONE. . STATE My main interest in the Dormiphone is for: O Learning a Language Sneers Improvement Memorization School or College Work 

i 

international short wave reception 
1 

Push Button 
Converter 
Provides excellent SW reception when operated with 12 volt" auto radios hoving manual tuning dial. 

Install it yourself! No need to open or alter auto set. Just connect leads provided to radio and to 12 volt` ac- cessory terminal under dash. No fit- ting, no drilling, nothing else to buy. 
Push button selection of 13, 19, 31 and 49 meter SW bands ensures 
daylight, night-time reception. 

' 

At radio stores 
handling amateur 

equipment. Also 
many automotive 

parts stores. 

"(Usable only on cars having 12V battery systems.) 

t GONSET BURBANK C'ALCF.. 
OislslOn OF t.r..vhus s9R11is 6' OIRE c ilaeoa.A riot, 

Kit Builder's Korner 
(Continued from page 83) 

test will detune this tightly coupled second- ary enough to allow oscillation. The oscilla- tion, in turn, develops bias which causes the cathode-ray section of the tube to deflect. Comment. "Wall -size" diagrams are in- cluded, as is usual with Heathkits, and Will be particularly useful in the switch wiring. Total assembly time shouldn't run much over three hours. 
After assembly-for your own satisfac- tion-shunt a paper capacitor with a couple of hundred ohms and check it out. If you did a good job, the eye will wink. 30 

ÁÁLAAAAAAAAAAAA.AAAAAAAAAAAA 

Electronics Tells Fish Tales 
(Continued from page 72) 

As biologist Duncan put it: "The checked streams are like a well -scouted football team. We know when to expect a run through center-or around end." But still the probing goes on-right down into the gravel of the stream bed. Another electronic device has been developed for measuring the flow of water through the gravel-also for checking the oxygen. "To keep the fish coming for the fisher- men, we must find ways to improve the survival rate from the eggs laid in the gravel," explained Duncan. "We found in our Alaska studies, for instance, that a salmon may lay- 2000 eggs, but the survival rate is only about 12%." 
To expedite and add efficiency to the studies, huge indoor laboratories have been built at such sites as Bonneville Dam on the Columbia River in Washington. Another is under construction at Seattle. In these laboratories, all sorts of stream conditions are simulated-with real water and real fish. 

They Act Human. One interesting thing the fishery biologists at Seattle have learned in their electronic studies of the behavior of fish is that fish will stake out a claim like a prospector, and then fight to keep it with the zeal of one. 
The biologists put three salmon in a 

ELECTRONICS AS A CAREER? 
Cleveland Institute of Radio Electronics has opened two new offices, in Norfolk, Va., and Seattle, Wash., which will provide training coun- seling service to all +hose interested in elec- tronics as a career. In Norfolk, the address is 906-908 Royster Bldg., Granby Ave. at City Hall Ave.; in Seattle, it is Room 711, Jones Bldg., 1331 Third Ave. Other Cl RE offices are located in San Diego, Long Beach and San Francisco, Calif. 
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partitioned tank, one to each partition. 
The partitions had openings, but the salmon 
showed no disposition to stray-they all 
seemed well content with their own claims, 
and stayed put. When two claim -jumping 
salmon were added to the tank, however, 
the fighting began. Furiously, the fish with 
the staked- claims fought off the intruders. 
Showing frustration, the claim -jumpers 
swerved to corners, flicking fins, quivering 
and shaking. 

Salmon, it was also discovered, can be 
bullies. A tough one finds himself a choice 
spot, then drives off the others. When a 
block of wood was placed on' the water 
of a tank, all the salmon in the tank went 
for this 'shelter. But there was a tough 
bruiser among the lot. He drove off the 
others, and kept the shelter for himself. 

With the use of electronic equipment 
such as that employing the sonic tag, the 
biologists expect to find out much more 
about the lives of fish. They may even dis- 
cover that fish "are darn near human." 

"There will always be fish in the sea" is 
an old saying. New scientific equipment 
and the U.S. Fish and Wildlife Service will 
help keep it a true óne. 30 

Transistor -Topics 
(Continued from page 75) 

(Ti) serves as the oscillator coil. The feed- 
back signal necessary to start and sustain 
oscillation is obtained from Ti's secondary 
winding and coupled back through d.c. 
blocking capacitor Cl to the transistor's 
base electrode. Base bias current is sup- 
plied through RI. The output signal is ob- 
tained through a small (50-apfd.) isolating 
capacitor (C2). 

You can assemble the BFO on a small 
plastic or metal chassis, -which may bé 
mounted .in an out-of-the-way location on 
your receiver. A BFO on -off switch may be 
added by connecting a 's.p.s.t. switch in 
series with either battery lead: Use any 
standard 456-kc. transistor i.f. transformer 
for T1' (Argonne No. AR -60 or Miller No. 
2031). Battery Bi can be two penlite cells 
in series. 

Although lead dress and circuit layout 
should not be critical, you may have to ex- 
periment with the connections to T1 to ob- 
tain oscillation. As in other.circuits of this 
type, if you cant get oscillation try revers- 
ing either the primary or secondary con- 
nections. 

The ground lead of the BFO connects to 
receiver circuit .ground ,(usually the set's 
chassis), the "hot" lead to the input of the 
diode detector. Some slight realignment of 
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Leo says: "50% moren 
f 

THEWRL 
GQebe, Met 90Kit 

'watts per dollar' than 

its leading competition." 
4 

LEO I. MEYERSON, WOCFQ 

$500 
per mo. 

56.00 Down 
Net: $59.95 

Wired & Tested: $74.50 
$7.45 down; $6.15 per mo. 

Just try this handsome, compact, self-con- 
tained 90W transmitter. Completely band - 
switching, 160-10M. Combination pi -net 
with provisions for antenna changeover 
relay, speech modulator input, VFO input 
and operation. Built -in, -well -filtered power 
supply. Modified grid -block keying. Kit 
contains pre -punched chassis, all parts and 
detailed assembly instructions. 
Look What the Hams Are Saying: 

ONLY 
10% 
DOWN 

KNICVH-The Globe Chief Is a marvelous transmitter. In 
one week of operation I worked 10 states, 1n five Call 
areas. 

W7HLX-I would heartily recommend it to any novice and 
abso any general who likes to run medluin-low power 
on all bands. 

KH6CMM-I'm exceptionally pleased with the Chief. If 
you ever r put out a list of satisfied customers, be sure 
to add my name to it. _ 

KNI1KSZ-I had one ham 10`0 miles away tell me that 
my signal was the cleanest and strongest he had ever 
heard form a 0 area station. 

KNSEZC-I think the Globe Chief is tops. It not only 
gets them, but It also holds them. 

SCREEN MODULATOR KIT SM-90 
NEW, LOW 

Designed for use with the Globe Chief; contains In. 
atructions for use with similar CW Xmttrs. Permits 
radio -telephone operation at minimum cost. Self con; 
Mined. Includes all parts and printed circuit board. 

Send for Complete Brochure! 
MORE ADVANCED? OWN THE FAMOUS 

Globe Scout 680: $11995 Kit: $9995 

the World's Most Personalized Radio Supply House?. 

World Radio Laboratories 
3415 W. Broadway 
Council Bluffs, Iowa 

Leo, 
Please rush me your 
Free 1958 Catalog , 
and further information 
on the OCHIEF .. . 

MODULATOR... 
AND SCOUT! 

NAME: 

ADDRESS: 

CITY U STATE 

i 

i 
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BUILD THIS ORGAN 
': 

11 and save 

-Y. 50% 
2 -manual Horseshoe 
model shown. 

t- IIuIV ORGANS 

14 models... from 1 to 4 manual: 
These magnificent electronic instruments look and sound like giant pipe organs! Exclusive features include inde- 
pendent ranks of tone generators ... split vibrato ... dual expression pedals ... plus many other features. 
DO YOU OWN AN ORGAN? 
..add this set of genuine 

-,- 
percussions or new elec- 1, r tronic stops, for wonderful {` l ' "^^' 
new sound -effects. 
ELECTRIC TOY -COUNTER-- . 

E 
CONTROL 

ó. 
°. 

BOX- 

FOR COMPLETE INFORMATION SEND $1.00.. 
for Catalog and Brochures which illustrate various "Build -It -Yourself Organs" and percussion Kits. In- cludes parts -lists, prices and additions, conversions and attachment to organs. 

ELECTRONIC ORGAN ARTS, INC. .Dept. 21 
4818 Eagle Rock Blvd., Los Angeles 41, Calif. 

3Arbe4sryWAYS 
TO BETTER HI-FI 

_ 

FREE!-. 
',Yours for a 

2c postcard 

3 informative booklets to help you se- 
lect the high fidelity loudspeaker, en- 
closure kit, or deluxe speaker system 
best suited to your taste and purse. 
Here's a complete range of choice ... 
offered by the world's largest custom 
loudspeaker manufacturer. 
P.S.E.-Progressive Speaker Expansion 
Most revolutionary development in ' speaker history. P.S.E. shows you how 
to start an excellent basic system now 
at low cost, and build up to a superb 
deluxe system at any time without dis- 
carding original components. 

--d11111' 3 -rr'.- 
SPEAKER ENCLOSURE KwiKits 
Best for design, construction, ease of as- 
sembly and performance. Substantial 
savings for do-it-yourself fans. Outclass 
many "factory -assembled" enclosures. 

SPEAKER SYSTEMS 
Designed to meet every listening re- 

quirement, every decor, every budget . 

perfectly integrating the most advanced 
loudspeaker components with precisely 
crafted decorator cabinets. You haven't 
really heard high fidelity until you've 
heard University Speaker Systems. 
Write today, listing booklets desired. - 

UNIVERSITY LOUDSPEAKERS, INC. 
Desk A-3,80 So. Kensico Ave., IYltite Plains, N.Y. 

LISTEN Livi'isclr saands¡áe 

the receiver's last i.f. stage may be re- 
quired. If you prefer, somewhat greater 
gain can be obtained if the "hot" lead from 
the BFO is connected to the grid (or base) 
of the last i.f. stage. In this case, add a 5 - 
or 10-µµfd. capacitor in series with C2 to re- 
duce the loading on the i.f. stage and to 
minimize any detuning effects. 

With the BFO operating and the receiver 
tuned to a short-wave code station, adjust 
Ti until a clear audio note is heard. You 
can adjust for the tone (pitch) you prefer. 

The only component which might cause 
difficulty is the i.f. transformer. If you find 
that the primary winding is tapped, follow 
the manufacturer's instructions for using 

TRANSISTOR PARTS CATALOG 
Argonne Electronics Mfg. Corp. ( 165-I I South 

Rd., Jamaica 33, N. Y.), has announced the re- 
lease of its first catalog, which should be useful 
to every transistor experimenter. Included with- 
in its twelve pages are specifications and de- 
scriptive data on transistor i.f, transformers, the 
famous Poly-Vari-Con subminiature tuning ca- 
pacitors, various types of transistor antenna, r.f. 
and oscillator coils, subminiature volume con- 
trols, miniature electrolytic capacitors, and min- 
iature earphones. There is also a complete list- 
ing of the 77 different Argonne audio trans- 
formers; interesting additions to the line are 
heavy-duty transformers designed for use in 
power transistor circuits-a driver and a 6 -watt 
output transformer. And aside from subminia- 
ture and transistor components, the catalog in- 
cludes a listing of microphones, multitesters, 
hi-fi and general-purpose tone arms and phono 
cartridges. For your free copy, check with your 
local Argonne distributor, or write direct to the 
manufacturer. 

the component in a conventional i.f. stage 
-except that the secondary should be con- 
nected back to the stage's "input." 

Unijunction Transistors. The General 
Electric Company (Syracuse, N. Y.) has an- 
nounced the manufacture and availability 
of six new Unijunction transistors, carrying 
JETEC type numbers 2N489 through 
2N494. 

Originally called a double -base diode, the 
Unijunction transistor was invented by Dr. 
I. A. Lesk of the G.E. Advanced Semicon- 
ductor Laboratory, and has been under de- 
velopment for over five years. Physically, 
it looks much like any other transistor. 
Internally, however, it consists of a single 
crystal "n -type" silicon bar with ohmic con- 
tacts at each end, and with an aluminum 
wire attached to the bar at a point between 
the end contacts. The entire assembly is 
mounted in a hermetically sealed enclosure. 

Electrically, the Unijunctíon transistor is 
the nearest solid-state equivalent of a small 
controlled -grid thyratron tube. The two 
ohmic contacts to the silicon bar are called 
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base 1 (e,) and base 2 (,,,), while the central 
wire contact becomes the emitter. The alu- 
minum wire forms a p -n junction at its 
point of contact. 

In operation, the B, to B, resistance is very 
high, and relatively little current will flow 

if a voltage is applied to these two ter- 
minals, unless a voltage is applied to the 
emitter electrode. If sufficient voltage is 

applied to the emitter, the ii, to ,l, resistance 
drops sharply, and an appreciable current 
can flow between these two electrodes. This 
action is very similar to that encountered 
in a thyratron tube, where the plate -to - 

cathode resistance is very high until a con- 
trol voltage is applied to the grid, causing 
the tube to "fire" and the plate -cathode re- 
sistance to drop to a low value. 

A Unijunction transistor can be used in 
relaxation oscillator, switching and pulse - 
forming circuits. Two typical circuits are 
shown in Fig. 3, a multivibrator at (A) and 
a "one-shot" multivibrator at (B). The first 
multivibrator is a free -running oscillator 
and delivers a rectangularly shaped signal. 
The one-shot circuit must be driven by an 
external positive -going pulse (applied to 
the "input" terminal), and delivers a rec- 
tangular negative -going pulse. 

Basic electrical specifications for the new 
Unijunction transistors are as follows: 
r.m.s. power dissipation= -250 lnw.; r.m.s. 
emitter current -50 ma.; emitter reverse 
voltage -60 volts; peak emitter current -2 
amperes. 

Product News. Superex Electronics 
Corporation (4-6 Radford Place, Yonkers, 
N. Y.), has announced its newest transistor 
radio kit, Model TR4-K. This kit features 
four transistors, a diode, and a new flat 
transistor Loopstick. Other features in- 
clude a prepunched circuit board, a 21/2" 

loudspeaker and an earphone jack. 
A new four -transistor telephone pickup 

amplifier kit has been added to Lafayette 

Superex's four -transistor radio kit, Model 
TR4-K, features a new flat transistor Loopstick. 
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Complete training 
FOR BETTER RADIO -TV SERVICE JOBS 

ONLY 

$13 
for the complete 

2 -volume 
course 

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

Each book is a complete service training guide. Each con- 
tains complete data on modern methods and equipment-NOT 
a re -hash of old, out -of -dare material. Each is co-authored 
by A. A. Ghirardi whose famous RADIO PHYSICS COURSE and 
MODERN RADIO SERVICING were, for 20 years, more widely 
used for military, school and home study training than any 
other books of their type! 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost 1600 pages and over 800 clear illustrations show 
step-by-step how to handle every phase of troubleshooting and 
servicing. 

1-Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional ethods. For the 

beginner, It is a comprehensive training course. For the experienced 
serviceman, /t is a tryick way to "brash up" on specific /ohs. to 
develop improved techniques or to find fast answers to puzzling 
service problems. Includes Invaluable "step-by-step" service charts. 
820 pages, 417 plus., price 87.10 separately. 

2-Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This 009 -page volume Is the ideal guide for servicemen who real- 
ize It pays to know what really makes modern radio -TV receivers 
'tick" and why. Gives a complete understanding of basic circuits 
and circuit variations; how to recognize them at a glance; how to 
eliminate guesswork and useless testing in serviing them, 41? Illus. 
Price separately $0.75. 

Special low price ... you save $1.25 
if broken into lesson form and sent to you as a "course," you'd 

regard these two great books as a bargaln al $50 or morel 
Under this new offer. you Ve $1.25 on the price of the two 

book:-and have the privilege of paying in easy installments while 
you use them! No lessons to wall for. You learn fast-and right! 

STUDY 10 DAYS FREE! 
Dept. PE -2B, RINEHART & CO., Inc. 
232 Madison Ave., New goat 16. N. Y. 

Send books below for 10 -day FREE EXAMINATION. In 10 
days I will either remit emit price Indicated (plus postage) or 
return books postpaid and owe you nothing. 

Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price 
$7,50 separately) 
Radio & TV CIRCUITRY & OPERATION (Price $0.75) 

Q Check here for MONEY -SAVING COMBINATION OFCER 
Save $1.25. Semi both of above big books at 

special price of only $13.00 for the two. (Regular price 

114.25 . you save $1.27) Payable at rate of $4 plus 
postage after 10 days if you decide to keep books and $:) a 

month for 3 months until the total of $13.00 has Uetst paid. 

Same 

Address 

City, Zone, Slate 

Outside U.S..4.-SS.00 for TROUBLESHOOTING & REPAIR: 
$7.25 for CIRCUITRY & OPERATION; $14.00 for both. Cash 
Only, but money refunded If you return books in 10 days. 
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Shrinks Hemorrhoids 
New Way Without Surgery 

Science Finds Healing Substance That 
Relieves Pain-Shrinks Hemorrhoids 

For the first time science has found a new healing substance with the astonishing ability to shrink hemorrhoids and to relieve pain-without surgery. 
In case after case, while gently relieving pain, actual reduction (shrinkage) took place. 
Most amazing of all-results were so thorough that sufferers -made astonishing statements like "Piles have ceased to be a problem !" 
The secret is a new healing substance (Bio- Dyne)-discovery of a world-famous research institute. 
This substance is now available in suppository or ointment form under the name Preparation H.* Ask for it at all drug counters-money back guarantee. 'Reg. U.S. Pat. Office 

AMAZING - NEW 
` TI..ÑÉE ". ° RADIO ,á 

¡^"> "TI -NEE" RADIO IS GUARANTEED TO WORK FOR YOUR LIFETIME! USES NO TUBES. BATTERIES OR ELECTRICAL PLUGINS. Never runs down! SMALLER THAN A PACK OF CIGARETTES! RE- CEIVES LOCAL RADIO STATIONS MOST ANYTIME. ANYWHERE WITH- OUT EXTRA ANTENNA. Uses semi. nductor v tal diode-H1-Q Tuner. Beautiful black gold plastic cabinet. Built-in Speakerphone. 
SEND DTILY $2.00 mui, ek n p) ana par postman sa.90 CODE. 

HEADY 
or send TE for paidX delivery. SENT COMPLETE. dDY Te LISTEN-NOTHING EXTRA T BUY EVER! (000 Toes sway.)Aerial kit included free for stations up to 1000 miles away.) Available only from: MIDWA COMPANY. Dept. OPL-2 Kearney, Nebraska 
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Lafayette's new four -transistor telephone pick- 
up amplifier kit, KT -131, permits group listening. 

Radio's line (165-08 Liberty Ave., Jamaica 
33, N. Y.). This unit permits group listen- 
ing to telephone conversations and features 
a sensitive amplifier with Class B push-pull 
output. The kit comes complete with all 
parts, including an attractive ripple -finished metal cabinet, a pre-cut chassis, wire and 
solder-but less battery and pickup coil. 
Catalog number is KT -131; advertised price, 
$17.95 plus postage. 

Philco has developed a new class of tran- 
sistors, some of which are usable at 
frequencies up to 1000 mc. Still in the laboratory stage, chances are these units won't be available till later in the year. 

That's all for now, fellows. See you next 
month. 

Lou 

AAAAAAAAAAAAAAAAAAAAAAAAA 

Among the Novice Hams 
(Continued from page 91) 

low-pass filter, there was no trace of inter- ference to any channel from any band. 
Conclusions. The Johnson Navigator 

transmitter performs as the manufacturer 
said it would. It is recommended to any amateur who takes pride in emitting a 
really fine signal under his call letters. As 
a transmitter for a Novice, its built-in VFO, 
special keying system, and seven -band fre- 
quency coverage are not immediately 
usable. However, the first investment the 
average Novice makes after obtaining his 
General license is a VFO. Then' he starts 
band -hopping. With a Navigator, the VFO 
is available at the turn of a switch. 

Not only is this unit an excellent low - 
power transmitter in itself, but it will also 
serve as an exciter for one of the higher - 
power amplifiers offered by the Jóhnson 
Co. and other manufacturers. Therefore, it 
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is a good long-term investment. Selling for 
$149.50 as a kit and $199.50 in ready -to -go 
form, it is available from any authorized 
distributor of E. F. Johnson equipment. 

News and Views 
Ralph, WN2RZJ, has just replaced the trans- 

mitter he used since getting on the air last 
July with a new Heathkit DX -40, and has 
added five states to his total in a few days- 
giving him 22 states worked on 40 meters 
only. He receives with a National NC -57 and 
uses a long-wire antenna. Ralph says that 
Among The Novice Hams helps him under- 
stand hard theory the easy way. He will sked 
anyone looking for a New Jersey contact 

"Rip," K9DSR, was bitten by the ama- 
teur radio bug at the age of 66, got his Novice 
license after a few weeks of study and his 
General a few months later. He thinks that 
learning the code at 66+ might be a trifle 
more difficult than at the age of 14, but that 
learning the theory is probably easier. Ríp is 

constantly amazed at the uniform friendliness 
and helpfulness of hams. He classes himself 
as "an old guy having a lot of fun at ham 
radio." His main interest is rag -chewing, and 
he has no idea of how many. states he has 
worked! 

Chris, KNBICE, knows how many states he 
has worked. In a week and a half on the air, 
he has made 21 contacts in six states. He 
runs 75 watts to a WRL Globe Chief trans- 
mitter feeding a 140' antenna and receives on 
a National NC -98 receiver. Most of his work 
has been on 80 meters, but Chris has an eye 
on some 15 -meter DX Does it do any 
good to have your name listed in "Help Us 
Obtain Our Ham Licenses?" Bobby Capella, 
Box 25, Byrnedale, Pa., says it does. Dick, 
K9GDF, Saul, W3WHK, and Lester Sade of 
California answered his call for help; and 
Ron, W3JEH, Charles, W3IYL, and Gary, 
W3FIM, all three from St. Marys, Pa., visited 
him and gave him much -needed encourage- 
ment. Bobby's Novice license was on the way 
when he wrote us Rob, KN1DEY also 
gives thanks for the help he received as a 
result of his name being listed in the "Help" 
column. After three weeks of operation on 

- 
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Julio Pena, YV3BS, is shown operating his effi- 
cient ham station which is located in Venezuela. 
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:YEARS :.OF STUDY. 

=cán giv.é: you th.ésé 

: A DVA:NTÁM E S: . 

Associate In Applied Science degree 

Preparation for a career as an 
engineering technician in 

ELECTRONICS 
ELECTRICAL POWER 
METALLURGY 
COMPUTERS 
AIR CONDITIONING 

or you can continue without loss of 
credit to a 4 -year Bachelor of Science 
degree in Mechanical or Electrical 
Engineering 

FREE folder answers 
your questions about the 
Engineering Technician, 
who he is, what he does, 
and how to become one. 

SEND TODAY 

MILWAUKEE SCHOOL OF ENGINEERING 
1025 N. Milwaukee St., Dept. PE258 Milwaukee, Wisconsin 

Please send free folder 
"The Engineering Technician;" 

o Booklet "Your Career in Engineering." 
(please print) 

I'm interested in.... 

(name of course) 

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

Address...._..._....._. _...._...-...._.........._..._ ................._............_....._._ 

City....._ ............._........ ............_......_Zone .._....State 
Eligible for vets. educational benefits Q yes no 

Dischargedate... ..........................._..........._ 
MS -85 
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- ELECTRONIC -COMPUTERS 
' 

,g Learn the design, theory and operation d'. of digital and analog computers) Nl RELAY COMPUTERS; circuits, program in.ne $12.50. N2 DIGITAL COMPUTERS: theory, circuits, 25 lessons 524.50. N3 ANALOG COMPUTERS; solve problems with- electronic circuits, 15 lessons. N14 COMPUTER MASTER: 50 -plus lessons and projects (digital voltmeter, digital ohm- meter, automation units) $22.50 down and $12.40 for six months. 
R ROBOT MANUAL; over 200 pages of Mr - 
Co 

and diagra $5.50 ppd. Complete catalog lists 
ms 

courses Electronics. Automation, Advanced Computers, Robots, Logic. Plans for Digital and Analog Computers $3.00 to $4.50. 

EBEX SCHOOL, 1015 Atkin Ave., 5LC6, Utah div. of Electronic Brain Enterprises Inc. 
NAME 
ADDRESS 

SEND FREE CATALOG 

YOUR COPIES OF 

POPULAR ELECTRONICS 
ARE VALUABLE! 

KEEP THEM NEAT s .. CLEAN .. 
READY FOR INSTANT REFERENCE! 

Now you can keep a year 'r copies of POPULAR ELEC- 
TRONICS in a rich -looking leatherette file that makes it easy 
to locate any issue for ready reference. 
Specially designed for POPULAR ELECTRONICS, this handy file-with its distinctive, washable Kivar cover and 16 -carat' 
gold leaf lettering-not only looks good but keeps every issue 
neat, clean and orderly. 
So don't risk tearing and soiling your copies of POPULAR 
ELECTRONICS-always a ready source of valuable informa- 
tion. Order several of these POPULAR ELECTRONICS vol- 
ume files today. They are $2.50 each, postpaid -3 for $7.00, 
or 6 for $13.00. Satisfaction guaranteed, or your money back. 
Order direct from: 

JESSE JONES BOX CORP., DEPT. PE 
Box 5120, Philadelphia 41, Pa., (Established 1843) 

NEW - MIDGET SHORT WAVE °RADIO i] 

GETS STATIONS12,000 MILES AWAY! 

® 
- 

sm-4,yLs a.n,ó b 

Tunes ALL loreiso short wave banda. London. 
Paris. Moscow, .Australia. ALL Amateur bads 
160 to 10 metenl ALL long distance Air Force 
and Air Line aircraft, Ships at Sea. AF oversees 
broadcast,. Stole -County Police. Industrial bands -U.S. Radio Broadens[,. Tunes 500 KC to 40 -000 to 7 meters! NOTHING IKE IT ON MARKET ANYWHERE AT ANY PRICE. 
Super -regenerative Receiver. Short antenna in - eluded- Hook up I dl PORTABLE 
SELF-CONTAINED-POWERED WITH 
RADIO BATTERIES SOLD EVERYWHERE. 
NO AC PLUG-INS1 Sire only 4K' a 0'.o 4'. Wt. a.. omPlete-3 lbs. Calibrated l,irntio eaer tuning dint. Wonderful for Boy Scouts, Tourist.. vaeatior m. amateurs, sl, or, wove listener,. EVERYONE CAN NOW HEAR THE WHOLE WORLD T.ALKINOI 

SEND ONLY $4.00 arrrival orm»end 516.9pay for postpaid deliostman very. Complete 
postage 5 CODr psi to wire k it)e ludeu all parts.tubes, broadcast coil, nluetoid cabinet. instructions-. (Sat of long life batteries $2.99 expo). COMPLETELY` WIRED AND TESTED -POSTPAID IN USA $21.95. Easily a 549.95 value. Order now before price goes on-GUARANTEED-AVAILABLE TERN RADIO IO AVA ILABDe 
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B.S. Degree, Item.. Chem., Civil, Elec., Mech. & Electronic Eng. (inc. Radio, TV). ' 30 month B.S. 
degree in Math., Chem., Physics. 
Prep courses. Demand for grads. 
Spacious campus. 20 bldg,.: dorms, 
auditorium. gym. Low rate. Earn 
[ward. C.I. approved. Enter March, 
June, Sept., Dec. Catalog. 

27 MONTHS 
2328 E. Washington Boulevard 

Fort Wayne 2, Indiana 
Keeping poce with progress 

.:INDIANA TECHNICAL COLLEGE. 
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KN9IXD prefers to be called "Butch" rather than 
Doris. ' If you have worked KN9IXD on the air, you 
may want to revise your mental picture of what this 
particular "Butch" looks like. (Photo by W9EJW) 

40 meters, his Globe Chief transmitter run- 
ning 75 watts, 40 -meter folded dipole antenna 
50' high, and NC -98 receiver have worked 13 
states. Rob offers to help anyone get a ham 
ticket and to sked any ham. 

Julio, YV3BS, Barquisimeto, Venezuela, has 
been on the air for about nine months and 
has made over 700 contacts throughout the 
world on 20 -meter phone. Running 400 watts 
and having a "DX" call of his own helps in 
raising the rare ones. Julio is building a 
35 -watt transmitter so he can work 40, 15, 
and 10 meters; watch for him. He is the 
president of the LARA Radio Club and will 
be glad to answer questions about amateur 
radio in Venezuela Gordon, VESKV, has been on the air in Saskatchewan for six 
months. With his recently obtained Johnson 
Ranger transmitter and Hallicrafters S -77A 
receiver, he works all bands from 80 through 
10 meter's. He has worked 10 countries and 
has 20 states confirmed. His most unusual 
contact was a recent one on 10 meters, when 
he received an RST-599 report from Atlanta, 
Georgia, while using a 10 -meter doublet an- 
tenna hung up in his basement shack. 

Another Gordon in another country (Eng- 
land) is Gordon, G3LEQ. He runs 25 watts 
on phone and 50 watts on c.w., feeding a 
100' end -fed antenna on all bands, from 160 
through 10 meters, and he receives on a Halli- 
crafters receiver, type not mentioned. He has 
worked around the world on both phone and. 
c.w., including Australia and New Zealand 
(VK and ZL), which are as far away from 
England as you can get. G3LEQ frequently 
operates on 15 meters and works "cross band" 
to stations on. 11 meters. He also is looking 
for "cross -band" contacts with 6 -meter sta= 
tions, which should interest Technician li- 
censees. Gordon is not quite 20 and has been 
a ham for a year and a half The next 
time a Korean ham (call letters beginning 
with HL) calls you, don't ignore him. The 
FCC reports that it is no longer forbidden 
for U.S. amateurs to work Korean amateurs 

"Butch," KN9IXD, operatés on the 80 - 
meter Novice band. She has been scheduling 
W9BDG and W9SNQ to handle third -party 
messages in order to improve her code ability, 
with excellent results. She .uses a Ranger 
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transmitter feeding a folded dipole antenna 
and receives on a Hallicrafters SX-88. She 
shares the receiver with her husband, W9SWD, 
but the Ranger is hers. 

Gary, KW/LUZ, has worked 21 states and 
Canada in 15 days on the air. Most of his 
contacts are made on 40 and 15 meters. He 
uses a Heathkit DX -20 transmitter running 
50 watts to excite a Windom antenna, and he 
receives on a modified Heathkit AR -2. Con- 
tact him if you need an Iowa QSL card 
Bob, KNICVH, (13), has been on the air since 
last summer and has 35 states worked, 20 con- 
firmed. He operates on 40 and 15 meters, using 
a Globe Chief transmitter, a Hammarlund 
HQ -100 receiver. His ionosphere bombarder 
is a 40 -meter doublet, fed with RG-59/U 
coaxial cable. Bob's pet peeve is hams who 

call CQ a hundred times or more before sign- 
ing their call letters. When you read this, he 
will be "sweating out" the arrival of his Gen- 
eral Class license Bob, K4RIU/KN4RIU, 
(Novice and Technician licenses) has worked 
36 states and six countries in 240 contacts in 
two months on the air. His best DX is Austra- 
lia and Greenland. Bob's Globe Chief runs 
75 watts to excite a 15 -meter dipole, 30' high. 
He receives on a Hallicrafters S -38D. Bob 

would like to arrange schedules with Vermont, 
Montana, and Nevada on 15 meters and will 

sked anyone who wants to work Florida. He 

QSL's 100% and gets almost 100% returns 
from his cards. 

Klaus Buchwald, Berlin-Tempelhof Sie- 
gertweg 22, Germany, is a German short-wave 

.V 
CW KIT 

EM -2 5 
25 WATT XMTR 

All Tubes And Coils so & 

Rugged Power Supply 

CompleteIy Punched Chassis 

Step By Step Directions 

40 METERS 

Easy to follow pictorial and schematics make wiring the 

EM -25 simple. Complete this transmitter in one evening 

and be on the air with a signal that gets contacts. Write 

for list of other WBQMT kits. All orders shipped same 

day received. 
W8QMT 

ORDER NOW! 

BOX No. 55 

1 

GARRETTSVILLE 
- Ohio 

BU/10 YOUR O/VA' TAPA 9Af/TTER/ 
FROM ONE OF THESE 3 FEATURE-PACKED KITS/ 

NOW THAT YOU'VE GOT 
YOUR NOV/CE TICKET 
WHICH TRANSMITTER ARE 
YOU GOING TO BUY? 

/ WANT THE 50 WATT 
VIKING 'ADVENTURER 
KIT --THE SAME TYPE 
TRANSMITTER USED 
70 EARN THE 
FIRST NOV/CE 

WALT- 

11 
THE "RANGER' RATES AT 75 
WATTS CW INPUT... 65 PHONE.. 
THE "VALIANT' is RATED AT 
.275 WATTS CW AND SSB'.'. 200 
PHONE. BOTH FEATURE TIMED 
SEQUENCE KEYING. AND THE 
'VALIANT" HAS SPEECH 
CLIPPING, MODULATION 
LIMITING, AND 
'PUSH- To-TALK. 

February, 1958 

THATS A GOOD CHOICE ! /T S TV/ 
SUPPRESSED --WORKS ALL BANDS 
BO THRU 10-AND LOADS MOST 
ANY ANTENNA, TOO! 

HERE'S ANOTHER 
FEATURE, BOYS. 

BOTH THE 'RANGER' 
AND THE 'VAL/ANT' 
MAYBE USED TO 
DR/VE ANY OF THE 
POPULAR KILOWATT 
TUBES -NO CHANGES 
REQUIRED TD SWITCH 

FROM TRANSMITTER 
TO EXC/TER 

OPER- 
ATION. 

sf P. E.P. INPUT" 
WITH AUXILIARY 
SSB EXCITER. 

/Ñf SOLD 
ON VIKING 

GEAR -BUT WHAT 
TRANSMITTER 

ARE YOU 
GO/A/0 TO 

BUY? 
61. 

"ADVENTURER" 
Kit ...$54.95 Net 

GET THE 
FULL STORY 
ON THESE 
3 GREAT 
TRANS- 
MITTERS- 

WRITE 

TODAY 

r 

/ WANT EITHER THE 'RANGER' 
OR 'VALIANT" BOTH ARE BAND - 
SWITCHING /60 THRU 10 ;AND 
OPERATE BY BUILT-IN VFO OR 
CRYSTAL CONTROL! BOTH ARE 
EFFECTIVELY TV/ SUPPRESSED 
AND HAVE HIGH EFFICIENCY 
P/ -NETWORK WHAT'S THE 
OUTPUTS,/ DIFFERENCE? 

J. 

"RANGER" 
Kit $214.50 Net 
Wired $293.00'Net 

F: xl 

"VALIANT" 
Kit $349.50 Net 
Wired. $439.50 Net 

1 
I E. F. JOHNSON COMPANY 

3006 Second Ave., S. W., Waseca, Minnesota 

Please send me a copy of your most recent 
amateur catalog. 

I Name 

I Address 

I City State 
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Eliminate Battery Troubles with the all new 
BATTERY INSURANCE COMPUTER 

The revolutionary new elec- tronic discovery-the BAT- 
TERY INSURANCE COM- 
PUTER-eliminates forever the needless "dead" battery by 
quick charging or trickle charg- 
ing your present automotive battery automatically. Your 
present battery will serve you 
indefinitely with the aid of this 
all new concept of maintaining 

v an adequate charge - THE 
BATTERY INSURANCE 
COMPUTER! 

Manually controlled model $2,00 
Computer controlled model $3.00 Specify make and year of car -12 or 6 volt system. 

MacFarlane Industries, P.O. Box 33, Redondo Beach, Calif. 

1,000,000.00 CASH: 
IN 

CONFEDERATE 
MONEY 

Be a deep -south millionaire with 
money to burn. You cart do every- thing with this Money except 
spend t. A md- 

y 

lion b u k - 

d 
$10'5, $20'x, 

- $50'x, etc. Light your cigarettes r eigars with a ten-spot. You get a million for $2.98 or four million for $30, Postpaid. 
BEST VALUES CO., Dept. M-218, 403 Market St., Newark, N. J. Lam!- NM 1 M MI M t IM OM MI= WI M M 1 

WANT A BETTER JOB: BECOME AN 
ELECTRONIC ENGINEER 

ONLY 32 MONTHS TO EARN A BACHELOR OF SCIENCE DEGREE IN ELECTRONICS ENGINEERING Class enrollment limited to allow for individual Instructions. Chartered by state of California. Nonprofit -nonsectarian, co- educational-established 26 years. 
APPROVED FOR VETS-ENROLL NOW! 

SEND FOR FREE CATALOG 
PACIFIC STATES UNIVERSITY 1516 S. WESTERN AVE. Dept. M LOS ANGELES, CALIF. 

Send for 
PATENT INFORMATION 

Book and 
INVENTOR'S RECORD 

without obligation 
GUSTAVE MILLER 

18 -PE WARNER BUILDING 
WASHINGTON 4, D. C. 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U.S. PAT, OFF. 1922-1929 

Patent Attorney & Advisor 
U. S. NAVY DEPT. 1930.1947 

PATENT LAWYER 

5 -Transistor Pocket Radio! 
Size of cigaret package. Needs no external 
antenna. 800 -mile range. Loud volume. Oper- ates 600 hours on 121htt flashlight battery. Printed circuit. Complete kit $28.50. Fully wired $36.50. Free literature. 

GARDINER ELECTRONICS CO., Dept. 13 
2545 East Indian School Road Phoenix, Arizona 

i®, -P ̀° ,l 

"EpSIESTI 

iggiallsk~ 

~' 
rM a:si',rtt'er* 

xa 1Rg7M1 

es . Hi -Fi Amplifier ..t._,a ',' Hi -Fi AM -FM Nit ( $28.50 -Tuner Kit $28.950 And they have the finest features and specs. Fully Illustrated 10lo- by-step 28 -page manual makes assembly a nap! WRITE FOR FREE CATALOG! lOen for new Federal Tax. QUALITY ELECTRONICS 319 Church Street Dept. P-2 New York 13, N. Y. 
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listener who would like to exchange informa- tion withUSA hams and SWL's. He promises 
to answer all,letters received. 

Contributors to News and Views: Ralph, 
WN2RZJ, 2-19 27th St., Fair Lawn, N. J.; 
R. I. "Rip" Parker. K9DSR, P.O. Box 60, Hins- 
dale, Ill.; Chris Schauer, KN8ICE, 648 Eliza- beth St., Kalamazoo, Mich.; Robert J. Rise - 
man, KN1DEY, 145 Pond Brook Rd., Chestnut 
Hill 67, Mass.; Julio Peña, YV3BS, Avenida 20 
No. 27-95, Barquisimeto, Venezuela; Gordon 
Gwillim, VESKV, Duval, Sask., Canada; Gor- 
don L. Adams, G3LEQ, 5 Byng Road, Turn - 
bridge Wells, Kent, England; Doris "Butch" 
Singer, KN9IXD, 7070 East 21st St., Indianapo- 
lis, Ind.; Gary Letchford, KNOLUZ, Box 333, 
Jesup, Iowa; Bob Ogren, KN1CVH, 931 Pleas- ant St., New Bedford, Mass.; Bob Webb, 
K4RIU/KN4RIU, 1104 East DeSoto, Pensacola, Florida. 

Your news and views-and your picture- 
would look good in our column. Just address them to Herb Brier, W9EGQ, C/O POPULAR 
ELECTRONICS, 366 Madison Ave., New York 17, 
N. Y. Until next month, 73, 

Herb, W9EGQ 
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Short -Wave Report 
(Continued from page 84) 

other allied country. The British and 
American transmitters lay to the east and 
west of the Asian Pacific area; their sig- 
nals ran across the earth's magnetic field. 
The Australian signal, beamed from the 
south northwards, ran parallel with it. 

During the war years, several changes 
in the administration of the Australian 
Short -Wave Service took place. In 1942, 
overseas broadcasting was transferred to 
the A.B.C. In 1944, control passed back 
to the Department of Information and 
Radio Australia became the "Short -Wave 
Division" of that Department. In 1950, it 
became the "Overseas Service of the 
Australian Broadcasting Commission." 

Australia regards its short-wave service 
as a means of enabling friends and neigh- 
bors to gain a better understanding of the 
nation's affairs and as a way of promoting 
the cause of peace. The aims of Radio 
Australia are to give accurate information 
about the country, foster good will and pro- 
mote trade and commerce with other coun- 
tries, encourage the flow of migrants, and 
stimulate the tourist trade. 

Next month we'll give you a resume of 
the transmitters and antennas used by 
Radio Australia, and a brief insight on 
some of the programing. 

Current Station Reports 
The following is a resume of the current 

reports. All times shown are EST and the 24 - 
hour system is used. Reports are correct at 
time of compilation but stations may change 
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frequency or time with little or no advance 
notice. 

Afghanistan - YAK, Kabul, 18,640 kc., is 
being widely reported. The latest schedule 
reads: s/on 0955, native .music to 1020, news 
in Pushtu to 1035, English news around 1040, 
folk music after 1048A. Clock chimes, English 
and Pushtu ID signify s/off at 1130. (61, 166, 
313, 336) 

Angola-Radio Dianiang, Dondo, 9340 kc., 
carries an Eng. program at 1330-1430 and is 
well heard in Eastern USA. (11) 

Argentina-The Eng. period from LRA, 
Radio Nacional, Buenos Aires, 9690 kc., seems 
to have been changed. In addition to the one 
at 2230, they now have Eng. at 2300-2305 and 
2355-0000, Monday through Friday. (AN) 

Austria-OEI38, Radio Osterreichische, Vi- 
enna, has been noted on 25,615 kc. in a lan- 

WITH THE RADIO CLUBS 
Here is a resume on the three largest radio 

clubs. Sample bulletins and application blanks 
can be obtained by writing to the addresses 
given. 

Newark News Radio Club (215 Market St., 

Newark I, N. J.)-The dues are $4.00 yearly 
and entitle members to receive the monthly bul- 
letin featuring the latest news on the short-wave 
broadcast, ham, FM, TV and short-wave com- 
mercial bands. There is also a listing from time 
to time of those who are interested in swapping 
SWL cards. 

Universal Radio DX Club (21446 Birch St., 
Hayward, Calif.)-The dues are $3.00. Members 
receive 19 bulletins per year covering the short- 
wave broadcast and ham bands. 

International Short -Wave Club (100 Adams 
Gardens Estates, London, SE 16, England)- 
This club issues a monthly 4 -page printed bulle- 
tin mainly covering the short-wave broadcast 
and ham bands. For complete dues informa- 
tion, write to the address given and please en- 

close an International Reply Coupon. 

guage xmsn from 0200 after ID in German 
This runs to 0400 and signals are usually 
good. (61) 

0EI30, 5985 kc., is also noted well around 
0230. Although not confirmed, this may be 
parallel to the 25,615-kc. channel. (166) 

Azores-CSA93, Ponta Delgada, has moved 
from 4865 to 4848 kc. and is heard at strong 
level in the east around 1730. Most programs 
are in Portuguese. (166) 

Belgian Congo-OTM2, Leopoldville, has 
been noted Sundays only on 9385 kc. (9380 kc. 
weekdays) and closes at 1700 (1600 week- 
days) . This may be a special frequency for 
Sunday only. (AN, 59) 

Ceylon-The Commercial Service of Radio 
Ceylon, Colombo, 15,265 kc., is being heard 
at 2030-2130 in English with news at 2100. 
Informal talks, pop music and commercial 
ads make up the remainder of the program. 
(BP, RM, 329) 

China-Pekin is noted on 17,745 kc. at 2200- 
2229 with news to 2210, commentary to 2217, 
talks to 2228, s/off at 2229. This is dual to 
15,115 kc. Another Eng. period is noted from 
1900. (WD, RH, 39) 

Another xmsn from Peking is reported on 
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Address 
City - Zone ... State. 
Veterans: Check here O for Special Veteran 
Training Information 

ENGINEERING 
ELECTRONICS`. 

=AERONÁU:TICS 
The greatest need in the world's history 
for trained engineering brains is NOW. 
YOU can take advantage of this need to 
achieve success quickly. YOU can make 
big money-and have an unlimited 
future-if you decide NOW to GET INTO 
THE FIELD OF ENGINEERING. 

The quickest and best way to do this is 
by studying at Northrop Institute. IN 
JUST TWO SHORT YEARS you can be 
emplloyed by one of the leading elec- 
tronics -aeronautics companies, at a very 
high starting salary. 
Northrop has trained hundreds of young 
men just like yourself - normal, intelli- 
gent, ambitious - who ore now making 
o name for themselves with such com- 
panies as: ,Autonetics Division of North 
American, Astronautics Division of Con- 
voir, Servomechanisms, Inc., Radioplane, 
Jet Propulsion Laboratories, and hun- 
dreds more. 
So, whether your interest lies in the 
communications aspects of Electronics, 
automatic guidance systems, electronic 
computers; or control and safety equip- 
ment systems; whether you wish to' 
specialize in piloted aircraft or missiles - Northrop Institute is the place to get 
your education. 

Approved for Veterans 

Northrop 
Aeronautical Jnsir'euti 

An Accredited Technical Institute 
1187 W. Arbor Vitae Street 

Inglewood 1, California 
Mail coupon for Free Catalog 

NORTHROP AERONAUTICAL INSTITUTE 
1187 W. Arbor Vitae Street, Inglewood 1, Calif. 
Please send me immediately the Northrop catalog. 
employment data, and schedule of class starting 
dates. I am interested in: 

Electronic Engineering Technology 
Aeronautical Engineering Technology 
Aircraft Maintenance Engineering Technology 
Master Aircraft and Engine Mechanic 
let Engine Overhaul and Maintenance 

Name Age .. 

J 
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PORT ARTHUR COLLEGE 
ELECTRONICS COMMUNICATIONS 

AM FM Television Broadcast Engineering 
Marine Radio Radar 

CHECK THESE FEATURES: Tuition $34 per mo., room & -hoard $50 per mo. in dorm on campus. College operates 5 KW broadcast station. Students get on-the-job training at studios on campus. FCC license training with all courses. Well equipped classrooms & lab am fm transmitters, radar & marine eqmt., television camera chain, experiment lab test eqmt. & other training aids. Our graduates in demand at good salaries. Free placement service. Have trained men from all 48 states. Approved for GI. Write to Dept. PE -1 for details. 

PORT ARTHUR COLLEGE Port Arthur 
TexaEstablished 

in 1909 

L 

;1 NEWAIAGIC RADIO' WALKIE. TALKI! YOUR OWN POCKET SIZE RADIO STATION! BROADCASTS TO ANY HOME OR CAR RADIO WITH- OUT WIRES OR HOOKUPSI Wt. only S o,. Size (114x2100 1 t-, ). Built-in telrecopine antenna. Powerful Translator- 
B1 

eitivc r microphone. Frequency woe, break-in switch! Rune for cke on erlf-contained nablieht butteries. Du- rable plastic case. With (hie Radio Talkie you CAN TALK TO YOUR FRIENDS UP TO A BLOCK OR MORE AWAY! Talk op to I mile or more between two nutomo- bileel INSTANT OPERATION! Just p,nh button to talk! No license needed. Uses inductive field magnetic radiation. Uae(ul d 1 fun inmillion GUARANTEED TO WORK. 1 YEAR SERVICE GUARANTEE. ( SEND ONLY 53.00. (cash. ck. ) and POP Poet. 
s 'Ir del vne r$y9 C9O 

COPL 
ETERE AD YT O$OPERA Tpwahd 

n a th. , anand . dlio io9 de .e. Priand e may go 
for 
o esos no 

get your NEW POWERFUL RADIO WA LKIE TALKIE 
' NOW. Available only from: 

WESTERN RADIO. Dept. REL-2, KEARNEY, NEBR. 

ENGINEERING DEGREES 
E.E. Option Electronics 

Earned Through HOME STUDY 
or Residence Work 

5719-W Santa Monica Blvd. 
HOLLYWOOD 38,- CALIFORNIA 

(Operating as a College of Engineering only at present),_ 

HI-FI ACCESSORIES 
by idaire 

SPEAKER SWITCHES, FADERS L -PADS, T -PADS ON PANEL OR WALL PLATES, CROSSOVER NETWORKS, EQUALIZERS, VOLUME EXPANDERS. 
AT YOUR NEAREST SUPPLIER OR WRITE 

VIDAIRE ELEC. MFG. CORP., Baldwin, New York 

ROAD; TO RICHES' 
You can be the next uranium mil- 
lionaire! Government guarantees 

huge bonus! PRI instruments from $29.95. 
See your local dealer today! FREE CATALOG! 
Write PRI, 4223P1 W. Jefferson 

Los Angeles 16, California 
DEALERS WANTED 

Ñ ELECTRONICS 
V.T.I. training leads to success as technicians, field engineers. spec(al cats is communications, guided missiles. computers, radar, automation. Basic & advanced o ses in theory & laboratory. Assoc. degree In 20 mos. B.S. obtaÍnnll e. ECPD a redited, G.I. approved. Graduates with major companies.. Start Sent., Feb. Dorms, campus. H. S. graduates or equivalent. Catalog. 

VALPARAISO TECHNICAL INSTITUTE Dept. PE VALPARAISO, INDIANA .y 
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15,096 kc. with Eng. news to 1010, talks to 
1030, and dictation -speed news until 1115 fade- out. (59) 

The 9460-kc. outlet is noted in Germany at 
0030-0100 and also at 0230-0300 with Eng. xmsns. (GJ) 

Czechoslovakia-Prague broadcasts to N.A. at 1930-2000, 2200-2300, and 0000-0030 on 7250, 
9510, 9550, 11,830, and 11,930 kc., and at 0330- 
0430 on 15,180, 17,810, and 21,450 kc. Xmsns in Spanish to Latin America are at 1800-1830, 
1900-1930, 2130-2200, and 2330-0000 on 9550, 
11,935, 15,145, and 15,285 kc. (OS, 152, 176, 
282, 313) 

Denmark-The Voice of Denmark, Copen- hagen, operates to N.A. at 2030-2130 and 
2200-2300 on 9520 kc. The first half hour is in Danish and the remainder in English. 
"Mailbag" session is noted Saturdays at 2100 and 2230. There is no Eng. broadcast on Sun- 
days. (312, 329) 

Another xmsn at 0000-0030 to England can 
be heard on 15,180 kc. (CH) 

Dutch Guiana (Surinam)-AVROS, 15,406 
kc., Paramaribo, broadcasts in Eng. on Mon- 
days only at 2000-2010 with news. (104) 

Egypt- Cairo Calling (Arabic- Huna El 
Kahira) is noted on 17,915 kc. at 0800-0900, all Arabic except for Eng. news; Eng. at 1500- 
1520 with ne*s at 1500. The IS is camel bells. 
(CA, 298) 

El Salvador-YSUA, San Salvador, is fine around 2345 on 6188 kc. Most of the other 
L.A. stations near this channel have s/off and there is little QRM.. (AN) 

French Equatorial Africa-Radio Brazza- 
ville is noted on 11,970 and 9620 kc. with Eng. 
news to the Pacific Coast and the Far East at 
2145-2155. S/off is 2159. (CL, 44, 321) 

Guatemala-R. Nacional, TGQA, Guate- mala City, is definitely using 6112 kc. and has 
been heard around 2230 with ID and Amer- 
ican recordings. (AN) 

Haiti-R. Haiti, Port-au-Prince, 6200 kc., has changed time for "Your Hit Parade." It 
is now heard at 1915 in Eng., and may be 
noted on Sundays and Thursdays. The 15,- 
430-kc. outlet is being used for daytime serv- 
ice and is tuned around 1500-1530 with pop 
records and announcements in French. (AN) 

The Evangelistic Voice of the West Indies, 
4VE, Cap Haitian, is a low -powered station 
(50 watts) on 6100 kc. It is noted around 0500 
s/on with regular programs. (281) 

Honduras-R. Montserrat, Tegucigalpa, has 
moved . from 6020 kc. to 6025 kc. and has 
Spanish news at 2245. This one is often 
smeared by QRM. (AN) 

Hong Kong-R. Hong Kong, 3940 kc., is 
noted in Western states at 0815-0830, all Chi- 
nese, with news -at 0830. Signals are good un- 
til 0845, then lose out to QRM. (61) 

Hungary-R. Budapest has deleted 11,910 
kc. and added 6195 kc. for the seasonal out- 
let. This is heard well around 2300. (AN) 

India-All-India Radio, New Delhi, has a 
widely reported xmsn to England at 1445- 
1545 on 11,710 kc. This is dual to 15,105, 15,- 
290, and 17,860 kc. but the 11-mc. channel 
seems to be best heard. (KK, MM, 281, 298) 

Netherlands-The latest information from 
Radio Nederland, Hilversum, is as follows: 

Always say you saw it 'in-POPULAR ELECTRONICS 
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to Europe and N.A. on 17,810, 17,800,- or 17,- 

775 kc., and 15,445, 15,425, or 15,220 kc. (in 
each case, the channel used depends on con- 
ditions) at 1615-1655; and to N.A. on 6025 

and 9590 kc. at 2130-2210. (176, 313) 
'Nicáragua-YNRM, R. Musun, Matagalpa, 

7602 kc., was noted at 1830-1930. YNMS, Ra- 
dio Philips, Leon, 7660 kc., is heard at 1900- 
1930. Both stations feature L.A. music, com- 
mercial ads, and all -Spanish anmt. (61) 

Panama (Republic)-HOU31,Voz del' Baru, 
David, 6045 kc., is currently good at 2130 and 
closes at 2200 through the week. (AN) 

Pakistan-The following Eng. sessions are 
noted from Karachi: to Turkey at 1815-1900 
and to England at 1915-2000 on 11,674 and 
9705 kc. Another English period is noted at 
1415-1500 with news at 1430 on 11,674 and 15,- 

240 kc. (MM, 298) - 

A xmsn to Southeast Asia is well heard on 
15,335 kc. (best) and 17,750 kc. at 1930-2015 
with native music and announcements in 
Urdu. Announcements át the open and close 
comprise the only Eng. noted here. (61, 128) 

Poland-Warsaw has been found on 9728 

kc. at 2145 in Eng., but this seems to be more 
of a variation than a complete move. Lan- 
guage is heard at 2200. (AN, 59) 

Sao Tome-Radio Sao Torne (off Western 
French Equatorial African Coast) is a rare 
catch but can be noted occasionally on 17,667 

kc. around 0730 in Portuguese. While not 
confirmed, it is thought that this station op- 
erates Sundays only. (61) 

South Africa-Johannesburg has been found 
on 11,780 kc. with a test program at 1050- 
1115. English news ís heard at 1100, stock 

SHORT-WAVE ABBREVIATIONS 
A-Approximate frequency 
anmt.-Announcements) 
Eng.-English 
ID-Identity, identification 
IS-Interval signal 
kc.-Kilocycles 
L.A.-Latin America(n) 
mc.-lt 1 egacycles 
N.A-North America(n) 
QEM-Station interference 
R.-Radio 
sluff-Sign-off 
s/on-Sign-on 
xmsn-Transmission from station 
xmtr-Transmitter used by station 

market reports from 1105. Music beginning 
about 1112 is often abruptly cut off at 1115 

s/off. (RP) 
St. Vincent - Radio St. Vincent (British 

West Indies), 3305 kc., has been noted in 
British Guiana on Sundays only at 1700. This 
has not been heard in the United States as 
yet. (281, Editor) 

Switzerland-Berne operates to N. A. at 
2030-2215 (East Coast) and 2315-0000 (West 
Coast) on 9535, 9665, and 11,865 kc. In addi- 
tion, 6165 kc. is also used to .the East Coast. 
The "Mailbag" is broadcast at 2145 on the 
last Sunday of the month, and the DX pro- 
gram on the first Thursday. (BB, CF, SM, 
DP, 152, 176, 276, 298, 316) 

Tangier-WTAN, Tangier, was noted on 
9430 kc. around 1700, and on another day on 
9412 kc. Another report places it on .9324 kc. 
The ID is The Voice of Tangier. This one 
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you can do important 
work, have a secure fu- 
ture. Electrical appliance 
repair offers OPPOR- 
TUNITY FOR YOU. 
Every wired home has 
an average of 8 electrical appliances. Up to 
10 million new appliances are being sold a 

every year. Owners pay well to keep them °' 
in repair and enjoy the convenience they Q/ 
provide. That means a fast growing need for trained 

:at Home in Spare Time 

Fast Growing Field offers l 

Good Pay, Interesting 
sf --". 

Work, Security 1°`...o 
Get into a field where 1 

Learn and Earn with Tester You Build 
Our training includes the parts to build a sturdy, portable 
appliance tester following our illustrated, easy -to -under- 
stand instructions. This multi -use tester helps you locate 
electrical defects quickly and easily, equips you to do pro- 
fessional trouble -shooting. You use it to learn electrical 

appliance repair techniques. Gives you the prac- 
tical training of actually building the tester and a 
valuable piece of equipment for future use. 

(10 

Earn $3, $4, $5 an Hour Spare Time 
Start soon to repair electric toasters, fans, irons, 
mixers, vacuum cleaners, etc. for your neighbors and 
friends. Spare time work done at your convenience 
in your basement, garage, or spare room can earn you 
from $3 to $5 an hour. See how easy it is to in- 

crease your earning power-how you can pay for this 
training many times over with the money you'll earn 
in your spare time. Mail coupon. 

Train Now for Greater Security 

Low Price-Easy Terms 
Today's automatic electric appliances need expert 
servicing. The man who knows this good trade has 

a secure future. Put your spare time to good use. 
Enroll now for $2.5G down and $5.00 a month. A 

small investment can assure a 
better future. Address National 
Radio Institute, Dept. D4B8, 
Washington 16, D. C. 

I1 

:FREELesson ant/ Bóokn; t7 
MAILthis NOW 

0. 

rNATIONAL RADIO INSTITUTE 
DEPT. 0488. WASHINGTON 16, D. C. 

Please send me lesson and hook tree. (No salesman will call.) 

Name Age 

Address 
City Zone State 
Accredited Member National Home Study Council 

L----.rM ~~~~~~~~~~~~J 
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SAVEa ó5O9 
on 

ITALIAN MAKES 

2 WAY 'PORTABLE RADIO SET 
SENDS -RECEIVES UP TO 10 MILES AS SHOWN With 

40 
built-in 

(Nowise) 
or radio 

-f hands-aleoutside Á rod ail od ó Work, 
broad- 

0 and 
(3toeme).PORTABLE SELF-CONTAINED POWERED WITH STAND- ARD PORTABLE RADIO BATTERIES. NO AC PLUG -INS NEEDED( Take it with you everywhere you coon tripe. vacation.. amping-Keep in contact with home. friends. line 5 watt crystal controlled transmitter -Semi - rive Regenerative Receiver. Send -Receive switch. Wt.. only 31he. Size,only h.se"sa". TESTED -PROVEN - SIMPLIFIED -PRACTICAL -Full information elves on quick cony to get limner. 

11*'4s i 
i 

1 

WESTERN RADIO 

SEND ONLY $3.00 (bill, k, of and pay pnatm:w 5t1.95COC plate kiain:Iri eend $14.95 for postpaid delivery. Complete kit o ludee WÍ1 pafts, tube, de, mastoid Fine.. y tr TELY It I bANDes 52.95: orPOS SL_5.) 5.PAEreELY WIRED AND TESTED POSTPAID 519.º5. A ANT5 lu before 
FROM: 

Moen up. Gi:E- ANTEED-AVAILABLE ONLY FROM: 
DEPT. ONE -2 KEARNEY, NEBR. 

.MORSE CODE. 
- SENDING RECEIVING SPEED 

Complete Instructions. 
Made Easy with 45 or 7E1 RPM Record. 

7 INCH 45 RPM ... SEND 11.25 12 INCH 78 RPM ... SEND 52.25 PrIces Include Postage and Handling 
UNCLE SAM RECORDings Dept. D2 

59 East Van Buren Street Chicago 5, Illinois Sold by leading hobby shops, radio -electronic dealers, hi-fi record shops, chain and department stores everywhere. Dealer, Jobber, and Mail Order Firms inquiries invited. 

INVENTORS Learn how to protect your invention. Specially prepared "Patent Guide" containing detailed information concerning patent protection and procedure with "Record of Invention" form will be forwarded to you upon request -without obligation. 
CLARENCE A. O'BRIEN & HARVEY JACOBSON 

Registered Potent Attorneys 
89-3 District National Bldg. Washington 5, D. C. 

GERMAN 6 -SHOT 

AUTOMATIC REPEATER 
CAL. 

Blank Cartridges Latest Model 
,á No Permit Required Fully Automatic f Self ejecting clip. Firing spring adjusts-. ble. Precision made by the Finest West German Gunsmiths -Wonderful for sport- ing events. theatrical performances, to 

Y M V 
scare would -he attackers. etc. 4"long, v Vac 
perfectly balanced. Sold on a money hack guarantee -Send 56.95. Cash. check or Postpaid Money Order to: 
BEST VALUES COMPANY, Dept. G-44, 403 Market St., Newark, N. J 

I "5 

GARAGE DOOM RC 

OPENER Mechan sm $24.50 
EASY TO INSTALL, SAFE, RELIABLE 

WRITE for interesting free information , .. TODAY 
P. E. HAWKINS CO. 631 Prospect Dept. PE Kansas City 24, Mo. 

'.'¿ ,POwlay athe ACCORD' 
for fun...for popularity...for profit! Buy direct at amazing aavinge tenth America's bioen,t importer f floe Italian made accordions. 5 DAY FREE TR IAL1 Easn Term.. Free Lessons -Easy to learn. Per- sonalized selection service. Trade- ins accepted, Write today for big Color Catalog and our low wholesale prices. FREE 1 Accordion Manufacturers & Wholesalers Outlet 2003 West Chicago Avenue Dept. PE -28 Chicago 22, tweets 

EASY TO LEARN CODE 
Learn or increase speed with an Instructograph -the Radio-Teleraph Code Teacher that takes the place of an operator -instructor and enables anyone to 

st- sicc. Available e tapesfrom theginnersut e i alphabet to typical messages on all subjects. Speed range 5 to 40 tt'I'M. Always dy-no QRJI. Thousands have "acquired the code" with the alt tructograpn System. Write today for enliven. ;cur rental and purchase plans. 
INSTRUCTOGRAPH COMPANY 4713-F Sheridan flood, Chicago 40, Illinois 
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moves around fairly frequently. (AN, 59) 
Turkey -Radio Ankara, 15,160 kc., has Eng. to Western Europe at 1600-1645 with news and classical music. The signal is usually strong along the East Coast, becoming weaker in the Mid -West. (CH, DS, 318) 
USSR -Radio Moscow has a new xmsn called "The Moscow Mailbag" on Saturdays at 1700 and 2200 on the regular N. A. pro- gram. (CF) 
A listener in N. J. reports hearing Moscow on 1850 kc. at 2200-2230 with fair -to -good sig- nals and the regular N. A. program. 
Vatican City -New xmsn schedule is Mon- day, Thursday, Saturday at 1350 with news; Monday, Wednesday, Saturday at 1045 with news and comment in Latin; Tuesdays, 

SHORT-WAVE CONTRIBUTORS 
Charles R. Allen, Jr. (CA), Gastonia, N. C. Bill Beckett (BB), New Lexington, Ohio William Davis (WD), Chicago, Ill. Creed Freeman, Jr. (CF), Fayetteville, N. C. Clayton Hallmark (CH), Shelby, Ohio _ Richard Heil (RH), Lodi, Calif. Donald Jensen (DI), Racine, Wis. 
Gerd Janzen (GI), Ulm/Do, Germany Ken Kudon (KK), Albany, N. Y. 
Craig Lewis (CL), Lake Bluff, Ill. Michael Mattes (MM), East Williston, N. Y. Robert Mitchell (RM), Tweed, Ontario Steve Meyer (SM), Sargent, Nebr. Al Niblack (AN). Vincennes, Ind. Bob Partridge (BP), Camden, N. J. Dick Parsons (DP), Ascension Island Robert Palmer (RP), Spokane. Wash. Dan Stock (DS), St. Louis, Mo. Omar Sanchez (OS), Cienfuegos, Cuba Chuck Maxant (11), Baldwin, N. Y. 

Ross Brownell (39), Vancouver, B. C. Anson Boice (44), New Britain, Conn. Grady Ferguson (59), Charlotte, N. C. John Beaver (61), Canon City, Colo. Bill Hutchinson (76), Baltimore, Md. Ed Kowalski (104), Philadelphia, Pa. Tibor Gasparik (128), Cleveland, Ohio Roy Bugden (152), Fort Lauderdale, Fla. George Cox (166), New Castle, Del. Eugene Simpson (176), Arlington, Mass. Fjalar Hemming (276). Helsingfors, Finland Ronald W. Kenyon (281), Ashland. Ky. Bob Kapsch (282), Roselle Park, N. J. Robert Miller (298), Philadelphia, Pa. Ed Leibfarth (312), Swedesboro, N. J. Denny avers (313), Keyser, W. Va. 
Stanley Schwartz (316), Forest Hills, N. Y. Kenneth McCartney (318), Toledo, Ohio Gary Sikorski (321), Chicopee, Mass. 
Russell Brown (329), Hinsdale, Ill. 
James Bannister (336), Brampton, Ont. 

Wednesdays, & Fridays at 1515. The ID is "Laudatur Jesus Christus" and the IS is the opening bars of "Christus Vincit." Frequen- cies are 6190, 7250, 7270, 7280, 9550, 9646, and 
9660 kc. (316) 

Windward Islands -Grenada has moved to 
5010 kc. from 4760 kc. and runs to 1730, when it changes over to 3363 kc. (166) 

Yemen -According to a Middle -East maga- zine, Radio Sanaa has been authorized to study the possibility of providing afternoon as well as evening programs, the addition of a 25 -minute Eng. program, moving to the 25 - meter (11-mc.) band, and tape-recording and rebroadcasting the entire daily broadcast to Europe and America later at night. (DJ) 
Clandestine -Radio Espana Independiente has been found on about 8025 kc. from 1730 to 1800 s/off in Spanish with some political talks. (76) 

30 

Always say you saw it in -POPULAR ELECTRONICS 



Ye - 

1 

_:_ 
Olson's new big warehouse is completely 

mechanized and can fill 300 orders per hour. 
Order from Olson with confidence. Get fast 
service and big discounts on Nationally 
Famous products. 

SPECIAL OFF ON 

45 RPM RECORDS , 
3 Sets 

Stock No. 222 for 
wró 

AS -277 $6.50 

10 Columbia 45 Discs by artists such as 

' Doris Day, Jo Stafford, Freckle Leine. Don 
Cherry, Tony Bennett, The Four Lads, Paul 
Weston Oren. and many others. Records alone 
worth $8.90 PLUS 1 Record Static Kleener 
worth S1.50-A $10.40 Value. Shpo. wt. 1 lb. fll ... d 1 +." m 

MPH,ENóL 
UHF -VHF TV 

ANTENNA 
Stock 60 3 for 

No. .T $21.00 
AA -40 EA. 

Slide rule lever provides in- 
ductive tuning for finest pic- 
tures. Two 5 section brass 
chrome plated dipoles PLUS 
built.in 300 ohm matching 

114". ay antenna on top of any ttó mount 
on haek-brackets and connecting cablefur- 
nished. Shpg. wt. 1 lb. 

$12.95 

23/4" De Luxe Hard Cone 

TWEETER 
Stock No. 5-297 

$311 02r 

EA. $6.00 
Ideally suited for any 

existing system where 
space is at a minimum and high quality 

'r, reproduction Is desired. Finished In 
gold -bronze baked enamel. With mount - 

'P 
leg bracket. 8 ohms. Shog, wt. 1 ib. 

GERMANIUM RADIO 
Complete with Crystal Earphone 

I1 $303 
EA. 

A completely assembled radio rea- 
germanium diode detector, Iron 

core antenna coil. variable condenser, 
antenna leadin and ground wire. Size 
31/q x 21/2 s 1". Sbpg. wt. 1 lb. 

9, 

el?gql II 

OLSON 
BARGAIN STORES IN 

CHICAGO -623 W. Randolph St. 

CHICAGO -123 N. Western Ave. 

CLEVELAND -2020 Euclid Ave. 

1 PITTSBURGH -5918 Penn Ave. 

MILWAUKEE -423 W. Michigan 
BUFFALO -711 Main Street 

O; 
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Stock No. 
RA 83 

3 for v 

"B" Battery Eliminator 

and Charger 
sire s1/2"21/2.., i1/2., 

288 
Stock 

BA -399 

EA- 3 for 
58.00 

Standard 871/2 volt. Replaces XX -45 
,.; and similar snap -on batteries. Operate 

your portable set on 115 V. AC when 
Indoors and save B battery. Also r 
Charges battery. Comes with AC cord 
and plug. Shag. wt. 1 lb. 

- New Magnavox 15" HI -F1 

SPEAKER 

JENSEN 12" SPEAKER 
with WWIZZER CONE 

Stock No. 5.309 

703 3 for 

EA. $20.00 

Sturdy frame and heavy rihhed cone 

enables power handling capacity up to 
twice normal requirements. Han whiz- 
zcr cone for extended response, 1" hard 
cone center for extended highs. 6.8 On. 

magnet. 8 ohms. Shin'. wt. 6 lbs. 

Stock No. S-287 

A genuine Magnavox 15" speaker 
with a 1 pound Alnico 5 magnet. De- 
livers beautiful wide range fully 
rounded tones. Frequency response 30- 
15,000 cps. Voice coil diameter 'Mr". 
Impedance S ohm.. Power handling 
capacity 18 watts. Shpg. wt. 8 lbs. 

^:'95'-hgr ; ;,,..°.o F. 

New 4 -Speed PLAYERS '> ' $673 
V EA, 

Stock No. MO -6 
Genuine Alliance 4 -speed motor and 

turntable. Self starting. oulet rim 
drive, 160/s, 331/1, 45, 78 RPM. 45 

RPM built-in retractable adapter PLUS 
speed indicator plate. 110 V. AC, 60 
cv. Shoe. wt. 5 lbs. 

L¡ 

o 

IT'S EASY TO ORDER FROM OLSON'S 
MAIL ORDERS TO AKRON, OHIO 

How to order: Order directly from this ad. For convenience use this order 
blank. Fill In columns below with quantity desired, stock number, description, 
and price. You may send remittance with order (Include enough for postage or 
parcel post shipment), or If you prefer SEND NO MONEY. Olson will ship C.O.D. 

and you may pay mall or expressman for merchandise and postage. 

MONEY BACK GUARANTEE: Ever}thing you order from 
Olson is guaranteed as advertised. It you are not more 
than satisfied, you may return merchandise for cash refund. 

Stock 
Number Quan 

Please- 
Minimum 

Order $5.00 

DESCRIPTION 
Price 
Each 

TOTAL 

P -2Q 

NAME 

ADDRESS 

CITY SON E_STATF 

Total 

Add 
Postage 

TOTAL 
AMT. 

P-28 FORGE ST. 
AKRON 8, OHIO 
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KITS! Each "TAB" Kit Contains The Finest Selection 
Kit 35 Precision Resistors Kit 40 Insulators Kit 10 Switches Kit 35 Power Resistors Kit 75 Resistors 1/2/1/2W Kit 75 Mica Condensers Kit 150 Carbon Resistors Kit 5 Crystal Diodes 
Kit 45 Panel Lamps Kit 250 ft. Hook Up Wire, 
Kit 12 Electrolytic Cond's Asst'd 
Kit 15 Volume Controls Kit 100 Fuses, asst'd all types 
Kit 36 Tube Sockets Kit 100 Ceramic Condensers 
Kit 65 Tubular Condenses Kit 150 Coil Forms 

Kit 5 Crystals & Holders Kit 500 Lugs & Eyelets Kit Kit 10 Bathtub Oil Cond's Kit 
Inductors &Coils 

M ea tapes Kit 5 lbs. Surprise Package Kit 10 Wheat Lamps Kit 10 Transmit Mica Cond's Kit 3 Transistor Xfmrs 
Order Ten Kits ONE EACH ABOVE 99c We Ship Eleven!!! KIT ONLY 

"TAB" FINEST HI -Fl RECORDINGN TA APE . 4''''-t 
s "tom t Sold on Mon7" ey Back0 

Ft 
eGuarar ntee Y`t oll6 

Highest quality Ili.t'i Precision Coated & Slit. "ERIN" MFGR & PROCESS, quality controlled. constant output Noise FREE, Splice FREE Plastic Tape. Fres. 7t/., II'S, 40.15KC 
Oxide-Wnd-In.. "TAB" íai $1.59 ea.; 3/$1.50 ea. 

New 1st Quality "MYLAR" 2400 Ft. -7'a Reel "ERIN" MFGR & PROCESS RECORDING TAPE $4.49 a 3/512 
Registered One Year Gtd. Replacement Needles Single Diamond $7; Dual Pia $14; Dia-Sapphire 58 47 Please Send Cartridge Name E. Number Postpaid 48 States 

NEW IMPROVED "TAB" HI -Fl SPEAKERS! 
15" TRIAX, 25 WATT/20-20000 CYCS. teF15H3X $37.50 12" TRIAX, 20 WATT/40-20000 CYCS. 2F1243X 28.50 12" COAX. 20 WATT/35-18000 CYCS. rF1242X 22.00 
SONOTO)nE CA12/COAX 12 WATT 40-14000 CYCS . . 19 11 

B4UBUY C "TAB" FOR ALL Hi -Fi!!! 
50 WATT Hi -Fi Kit Latest Design 20 to 100,000 Cycles...557 
60 WATT HiFi Amp & Preamp Kit 20 to 60.000 Cycles...569 

INFRARED SNOOPERSCOPE 
SEE IN DARK 

Selected GTD. Image Converter Tube. Di -sensitivity 
die, tV illentite c119. simplified 

Tube olutlott. Tuhc & Data .. ..... .55 @ 2 for $9 
SNOOPERSCOPE POWER SUPPLY KIT 

Supply using dual Model P5kt, 
Less doubler ckt. Less chassis & grill $13.95 

BATTERY CHARGER KIT 2 to A Amps. CHARGES 2-4-6 & 
12 VOLT BATTERIES. KIT BCK-1 SPECIAL 59.95 

NEW 'TABTRON" SELENIUM RECTIFIERS 
t, FULL WAVE BRIDGE .yy1 

illDated-OneFULLYear Guarantee 
SBVA3./14VDC-1 Amp. $1.40; "A $2.00: 3A $2.90: 
4.A $3.50; 0:5 $3.95; 10A $5.85; 12A $7.20. Q> 6VAC/28VDC 1 Amp. 52.80; 2A $3.40: SA $4.10; 4A $6.40; UA $7.70; 10A $11.35; 1:A 514.25. 

18 VOLT G9 8 AMP DC PARTS PACKAGE, CONTAINS BRIDGE 
RECTIFIER & 18 to 24V/8A (5 lb) TRANS. 115 VAC INPUT, 
$20 Value. Delivers 14 to 20 VDC, Ideal R.R.....SPECIAL 511 

NEW POCKET AC -DC MULTITESTER 
~IL1000 Per Volt Postpaid 40 States ~IL Ohms 

Only S7.49 %.4I ea. 
Finest precision HI -accuracy VOM. Reads AC & ^}t 
DC Volts; 0-15.150-1000V. DCMA: 0-150 Dia. 
OHMS: O. lOOK. Sine 11/4" D x 458" Ls 3t/4" le. - 
Features: 157$ Precisionresistors, extra lottg 

d 
_Iva 

scales. Complete 1º'/Ilalterles & lest leads. Meter 
Ideal for Ham, Experimenter and Beginner. 

ARC/5 274N EQUIPMENT SPECIALS! 
í3C437 As l $1.39 II( 457/4 to 5.3 Tested..53.95 
RC158 As Is 51.98 111 .17$ 5.3 to 7 Tested..54.95 
AN-ARIL"/I:C\'I1 As 1x 51.89 AIt(:1/Tl!l/3 to 4 Tested.56.89 

TUBES T STE,D GUARANTEED 
Our 12th Year in Business 

0A2 .80 91P7 1.00 6BQ6 2.00 7127 .79 
OB2 .72 2C22 20/51 60Q7 .99 12AT6 .59 083 .82 7193 20/$1 6C4 .49 12AT7 .79 
0C3 .84 434A 1.98 6CB6 .69 12AU7 .69 
OD3 .B0 1N34A 2/$1 6CD6 1.49 12AV6 .59 0Z4 .50 CK722 .99 6H6 .59 12A6 .59 lAX2 .98 5U4 .59 6J5 .59 12AX4 .79 1B3 .78 5V4 .89 6J6 .59 12AXT .79 1L4 .B2 5Y3 .59 686 .59 12BH7 .89 1R4 .88 6AB4 .59 61(7 .79 12BY7 .89 1B5 .78 6AC7 .79 6L6 1.19 12SA7 .69 
1S4 .78 6A07 .97 654 .59 12587 .69 155 .68 6AH4 .89 65A7 .79 125N7 .69 174 .69 6AH6 .95 65X7 .69 125127 .69 1U5 .59 68155 .69 6517 .69 14A7 .69 182 .66 6AL5 .59 651(7 .69 1913G6 1.69 2021 .68 6A05 .66 6SL7 .69 25006 1.29 2X2 .48 SASS .75 65N7 2/$1 25Z6 .79 2V3 .48 6AT6 .49 6507 .59 3505 .59 3A5 .69 60.1.14 .89 614 1.19 35L6 .59 954 10/51 6AU6 .59 STB .98 35W4 .59 955 .33 6AX4 .79 6U8 .89 35Z5 .55 957 .30 6806 .59 6V6 .59 50A5 .69 1619 5/S1 CRCS .59 6556 .79 SOBS .79 1625 4/S1 66E6 .59 684 .39 5005 .69 1626 5/91 613F5 .79 7A8 .79 50L6 .69 1629 4/51 61166 1.49 7C5 .79 75 1.00 807 1.15 6BK5 .89 7F7 .79 76 5/91 808 .89 6BL7 .99 7F8 .79 77 5/$1 SBP1 3.98 6BN6 .89 7N7 .79 10V .69 

FREEI WRITE TODAY FOR OUR NEW CATALOG 

ii 
TA B 

IT TERMdseM. S:Only).S Money2 Bmiacn.k Old.order (cost 
.B 

of F.O. 
N.Y.C. Add sllpg. changes or (Or 
C.O.D. 25% Dep. Tubes Gtd. via 

R- Exp. only. Prices shown are subject to change. 
111AP Liberty St., N. Y. 6, N. Y., Rector 2-6245 

Y°9. TEST 
CONDENSER'S, sei` Can. 

And Selenium Rectifiers UNDER WORKING CONDITIONS 
fF1.r o m Quickly, Accurately Checks: 
F D' fi Selenium 1]' ar Paper, Mica, Ce- Rectifiers 

ramie Capacitors Flashbulbs 
Electrolytics AC/DC Voltages 
Continuity NOT A KIT 

$1295 postpaid, net. 
Complete ready t0 Operate 

10 -DAY MONEY BACK GUARANTEE! 

FREE PACITEST for Limited Time! 

CAPACITEST 2 
with thousands already in use, is n - 
proved, compact tester. It does a giant job 

o 
to avoid call-backs and save you time and money. Tests Selenium Rectifiers! Checks condensers at 150 V., the approx. working volt- 

agein 
radio and TV sets. Meters won't give this type f check 

one applied voltag is 20 V. ce Tess. Accurately, quickly shows open, shorted or intermittent capacitors and leaky elettrolytics. 
Compact: 4'x4"x2", Lightweight, for bench or tool kit. Order direit from f. Send 

- ' The. BARJAY'Co: 53 deposit with C.O.Send 
Save PP 6 COD (yes. Send 
$9.95 & we'll pay postage. 195 W. 40 St., New York 18, N. Y. 

EASIER 
FASTER 
BETTER! 

KESTER SOLDER 
FREE: "Soldering Simplified" 
16 -page booklet - Send for For TV, Radio Soldering 
your copy today. Everything Electrical 

KESTER SOLDER COMPANY 
4275 Wrighfwood Avenue Chicago 39, Illinois, U.S.A. 

KES_TER 

ceSoiós:RR 

BIG MONEY FOR YOU THROUGH 
V.S.I. ELECTRONICS & TV SCHOOL 

AGE NO BARRIER -FUTURE UNLIMITED -EQUIP- 
MENT -ALL THE LATEST -TECHNIQUES -THE BEST 
APPROVED FOR VETS -CORRESPONDENCE OR 
RESIDENCE 

WRITE FOR YOUR CATALOG -NOW 
V.S.I. TELEVISION SCHOOL 

8956 Atlantic Ave. Dept. P.E. South Gate, Calif. 

SURPLUS ELECTRONICS 
AIRCRAFT SEXTANT designed fur aerial navigation. to record and measure the angular altitude of a heavenly lowly. Includes accessories, Battery case. Auxiliary telescope. (2xl Hanger, Etc. )loused in MahOgany Case 15955. Good Used Conti. No Inst. plan. 15 lbs. Govt. Cost $325. $14.95. Hi'po 5U4 (inure B+) Sheldon $1.00 ea. 
Microammeter. Tripp. 2" RD: 0.500 Hr. New 53.95 Milliammeter. Gent. Elec. 2" 0-500 Br. Neon... $2.95 Audio Amplifier (Portable). Used for Mine Detector. Comps. se/lobes, Cable, sebenl. L.N. $3.95 Kit OU le/o Resistors (5,!, sizes C'rlah. New $1.00 TV Dynatracer. Reg. Pr. $95. NEW W/inst $1.95 
REX RADIO SUPPLY 88 Cortlandt St. N. Y., N. Y. 

- 

SIEEP! 
Exciting details free] 

Sleep -Learning Research Association 
P.O.BoX 610-1', Omaha, Nebraska 

CORRESPONDENCE COURSE 
Complete correspondence course electronics, with 72 lessons, for $36.00. Compare with coursescosting up to 5 times asmuch. Not merely a home -study plan, but an extension course with a instructor assigned to help you throughout your study with us. Also, FM course 

c 
sº e and residence courses available. Write for free details today! No salesman will call. 

ASCOT-School of Electronics 
Box 29092 -Los Angeles 29, Calif. 
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McGraw -H111 Book Co. 
MacFarlane Industries 110, 140 

i 

POPUL4R BARGAIN BASEMENT 
ELECTRONICS 

g 
SAVE ON THESE SPECIAL BUYS OF:THE_MONTH 

GENERAL TRANSISTOR'S 
YEAR-END- CLEARANCE!!! 

NPN-PNP-HIGH FREQUENCY,AND AUDIO TYPES 
Clearance of overruns, unclassified, irregular, and discontinued 
types of good grade transistors. Ideal where rigid specifications 
a e not essential. All transistors unbranded-sales are nsn-return- 
able-quantities subject to prior sale-supply is limited. 

10 ASSORTED P-NP TRANSISTORS ONLY $ 4.50 
25 ASSORTED P -N -P TRANSISTORS ONLY 9.75 
50 ASSORTED P -N -P TRANSISTORS ONLY 19.50 

100 ASSORTED P -N -P TRANSISTORS ONLY 37.50 
10 ASSORTED N -P -N TRANSISTORS ONLY 4.50 
25 -ASSORTED NP-N TRANSISTORS ONLY 9.75 
50 ASSORTED N-PN TRANSISTORS., ONLY 19.50 

100 ASSORTED N -P -N TRANSISTORS ONLY 37.50 

-GROVE ELECTRONIC. SUPPLY COMPANY 
4103 W. BELMONT AVENUE CHICAGO 41, ILL. 

Include postage w/order-Send for latest catalog 

RADIO CONTROL Headqúarters 
For model airplanes, boats, cars, etc. FREE CATALOG "P." 
No operator's license required. FREE-SEND FOR FCC FORM 505 
Garage Door Radio Control Transmitting & Receiver Kits Available. . 

R/C TRANSMITTER & RECEIVER KIT: 271¡ e. 5 watt 2 -Tube ' 

Simple Transco. & 2 -Tube Rec. incl. Drilled Base., $9.95 
Wound Coil, Rea., Cond.IGMA Relay, Instrue 
R/C Xmitter. Hi -Power HAND HELD. Comps $17.95; KIT..11.95 
SIGMA 4F RELAY: 8,000 ohm, $4.25; 6 Reed Relay.....14.95 
2-6V Battery Charger Kit $4.95 ................. wired 6.95 
R/C HOOKS, Model Control $1; Radio Control $1; Handbook 2.25 
CRYSTALS: 27,255 Mc.' Petersen Z9A....$3.95;HOLDER 1.15 
Flash STROBOSCOPE 110V AC, Range 900-14000 per m n.19.85 
2" METERS, 0-1 Ma, $3.65; 500 MicroA, 93.95; 3 Ma.. 2.95 

RELAY CONTROL UNIT inol. Sens:trve 10,000 ohm 5:9- 
a Zel ?III 

Choke, 
Thermal ei- 

metal Strip. Heating Element, Ni Z Audio Choke, Mini 99e Alnico V Magnet, Neon Lamp, Resistors, Capacitors.. only 
Mini Storage Cells, 2V 75e; 1./ V, Elect Motor....:.... .95 
TUBES: XFG1, RK61, 3A4. 3A5. 1AG4, 6K4... Transistor .99 
RELAYS: 10K ohm, 2 Ma DC or 110V AC SPOT. 950; SPST .85 

, GYRO ELECTRONICS 14E1,PYORKA135N. Y. 

WALKIE-TALKIE 

1 
Transmitter Si Receiver Chas- $ó65 , sis. New, Wired, with Tubes. 

BEFORE YOU BUY-COMPARE: (27.255 MC) 

R/C TRANSMITTER 
Most Powerful 

Hand Held 
Model A-1 

Greatest Power-up to 5 watts Input F;Ik 

Greatest Distance-Range up to 3 sq. miles I¡]Llt)lfrt'/ 

Gyro Magic Tuning Indicator simplest tuning 
Versatile --operates from -90.180 Volts "B" 
Complete & Guaranteed with Antenna. 11.95 

Ready to Operate (less bttry) $17.95; Complete KIT 1 1 .7W 

RADIO CONTROL 2v.,1¡¿';' 
Mc. Complete 

'Relay, Tube & 
Accessories. Factory 

RECEIVER Tested, Small, approx. 

GYRO ELECTRONICS NEW YORKN 3, 

METAL' LOCATOR ENTHUSIASTS 
This is for you . . BC -1141-C amplifier, the electronic heart 
of the famous SCR -625 mine detector. This unit is brand new 
with 2-1N5 and 1-1G8 vacuum. tubes, insteel carrying case with 
handier net weight with batteries Is only 10 pounds. It operates 
from Internal batteries (not inchided) and is complete with 
schematic diagram of. the' whole SCR -625 detector set. Case 
measures 14" by 6n by.5" including hinged cover. Operating 
panel hinges out for easy access to interior shock mounted chassis. 
This is a 1000 cycle, fixed frequency amplifier, brand spanking 
new, and a once -in -a -lifetime bargain at $5.95. Set of 3 spare 
vacuum tubes 51.00. Shipping weight 12 pounds. 

Write for free government surplus bºrdºin bulletin 

JOE PALMER, P. 0. Box 6188 CCC, Sacramento, California 
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RATE: 50G per word. Minimum 10 words prepaid. April issue closes February 5th. Send order and remittance to: POPULAR ELECTRONICS. 366 Madison Avenue. N. Y. C. 17. 

FOR SALE {' 
"20 DX CRYSTAL Set Plans" handbook -304. Labora- tories, 328-L Fuller, Redwood City, California. 
FREE-Tohams, catalog and specifications on 50 an- tennas for all bands. Gotham, 1805A Purdy Ave., Miami Beach, Fla. 
TUBES -TV, Radio, Transmitting And Industrial Types At Sensibly Low Prices. New, Guaranteed 1st Quality Top Name Brands Only. Write For Free Catalog or Call WAlker 5-7000, Barry Electronics Corp., 512 Broadway, New York 12N, N. Y. 

NEW! Pocket radio transmitter uses transistor. Plans 25t. Complete kit only $7.98. Free literature on all our products available at factory prices. Springfield. Enterprises, Box 54-E2, Springfield Gardens 13, N. Y. 
IVALKIE-TALKIE chassis $6.98. See our display ad in this issue. Springfield Enterprises. 
WALKIE-TALKIE. Build wireless portable radiophone for less than $10.00. Plans for variable frequency and crystal control types, only 50t for both, including as- sembly photographs. Springfield Enterprises, Box 54-E2, Springfield Gardens 13, N. Y. 

CITIZEN'S band radio plans for building your own receiver and information on transmitter design, FCC requirements, etc. plus special discount on type ap- proved transceivers. All for $1.00. Springfield Enter- prises, Box 54-E2, Springfield Gardens 13, N. Y. 
BE A Spy! Correspondence course on wire tapping, bugging, telescopic sound pickup; recording tech- niques, microphotography, invisible & remote photog- raphy, telescopic & aerial photography. Lessons in surveillance, tailing, and use of equipment. Complete course $22.50. C. Carrier Co., 734 15th St., N.W., Wash- ington 5, D. C. 

TELEPHONE Extension in your car. Answer your home telephone by radio from your car. Complete diagrams and instructions. $1.25. C. Carrier Co., 734 15th St., N.W., Washington 5, D. C. 

POLICE Radar Detector. Stop before those radar speed traps. Foolproof legal system. Complete dia- grams & instructions. $2.75. C. Carrier Co., 734 15th St., N.W., Washington 5, D. C. 

EAVESDROP with a pack of cigarettes. Miniature transistorized radio transmitter. Complete diagrams & instructions. $1.25. C. Carrier Co., 734 15th St., N.W., Washington 5, D. C. 
2 WAY Wrist Radio with auxiliary long distance booster. Complete diagrams and instructions. $1.25. C. Carrier Co., 734 15th St., N.W., Washington 5, D. C. 
ELECTRONIC Hypnotizer. Simplifies the art of Hyp- nosis. Diagrams & Operating Instructions $1.25. Kit $16.50. Wired & tested $29.50. C. Carrier Co., 734 15th St., N.W., Washington 5, D. C. 

DIAGRAMS for repairing radios $1.00, Television $2.00. Give make, model. Diagram Service, Box 672 -PE, Hartford 1, Conn. 
PRECISION Resistors 1% accuracy most popular ohm - ages 12, 1, 2W assortment 50 resistors prepaid $1:00 Ohmlte Wire -wound resistors, assorted 5W thru 25W new standard 7 resistors $1.00. United Sales, 537 W. State St., Ithaca, New York. 
EXPERIMENTER'S Item! Surplus Navy Altitude Meter, 0-4000 Ft. Basic range 0-6.5 milliamperes. New $1.79 or 3 for $5.00. Electronicraft, Bronxville 8, New York. 

BUY wholesale! Discounts to 80%! Gifts, Appliances, Housewares, Tools, Watches, etc. Midwest, EP -156, Pontiac, Illinois. 
148 

TELEGRAPH Key, Signal Corps J-38, new, $2.00 pre- paid. Earphone, Signal Corps R-14, high impedance 1000 ohm, single phone, PL -54 plug, less head band, new, pair $2.00 prepaid. Send for Wholesale list. Tech- nlonics, Inc., 338 Canal Street, New York 13P, New York. 
PRINTED Circuits: Build your own for transistors, radios, etc. Copper boards, etchant, diagrams, and instructions $3.00. Dawntronics, 1425 Mariposa Street, San Diego 14, California. 
GOVERNMENT Surplus Receivers, Transmitters, Par- abolic Reflectors, Picture Catalog 10t. Meshna, Malden 48, Mass. 

e .. WAÑTED 
CYLINDER and old disc phonographs. Edison, Con- queror, Idelia, and Oratorio models. Berliner Gramo- phones and Zono-o-phones, Columbia cylinder Graph- ophones, and Coin -operated cylinder Phonos. Want old catalogues and literature on early phonos prior to 1919. Will pay cash or trade late hi-fi components. Popular Electronics, Box 50, 366 Madison Ave., New York 17, N. Y. 
CASH Paid! Sell your surplus electronic tubes. Want unused, clean transmitting, special purpose, receiv- ing, TV types, magnetrons, klystrons, broadcast, etc. Also want military & commercial lab test and com- munications gear. We swap too, for tubes or choice equipment. Send specific details in first letter. For a fair deal write, wire or telephone: Barry, 512 Broad- way, New York 12, N. Y. WAlker 5-7000. 

CRYSTAL -Radio experimenters. Write to Hulet, 305 Hope, Lakewood, New Jersey. 
MERCURY. Platinum. Silver, Precious Metals. Ores Assayed. Mercury Refiners, Norwood, Massachusetts. 

HIGH_m FIDELITY'; 
DISGUSTED of "HI" Hi -Fi Prices? Unusual Dis- counts on your High Fidelity Requirements. Write Now. Key Electronics, 120 Liberty St., New York 6, N. Y., EVergreen 4-6071. 

TAPE ̀  &' TAPE RECORDERS ,. 

TAPE Recorders, hi-fi components, tapes. Unusual Values. Free Catalog. Dressner, 69-02F, 174 St., Flushing 65, N. Y. 
RECORDERS, HiFi, Tapes. Free wholesale catalogue. Carston, 215-P E. 88 St., N.Y.C. 28. 
HIGHEST Trade -In Allowances Toward Ampex, Con- certone, Crown, Ferrograph, Presto, Pentron. Compo- nents. Accessories. Catalog. Boynton Studio, 10 -PE Pennsylvania, Tuckahoe, N. Y. 
YOU can Record Stereo with VM or Bell Stereo play- back recorders, $1.00 for plans. HI-FI Information Service, 2238 N. San Antonio Ave:, Pomona, California. 
AUDIO Mixer, Ideal Tape, Disc, etc. Inputs: 2-$3.75; 3-$4.75. Send for Brochure. Ruby Recording, 520 Fifth Avenue, New York 36, New York. 

ELECTRICAL: EQUIPMENT 
& SUPPLIÉS ::` 

ASSEMBLE Fluorescent Fixtures. Complete kits from $1.95. Catalog 15. Shoplite, 65E Franklin Ave., Nut- ley 10, New Jersey. 
ELECTRIC Pencil: Engraves all Metals $2.00. Beyer Mfg., 10511-P Springfield, Chicago 43. 
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ARMY Throat Microphone, New 50C. Surplus, Box 118, 

Jersey City 4, New Jersey. 

MIÑIRAL &: PROSPECTING 

TEN New Mexico Minerals $1.50, six Fluorescents $1.00 

five Crystallized Minerals $1.00, Fools Gold $25C. 

Hartson, Winston 8, N. Mex. 

11111111! °RECORDS';o. 1 

PRONO Records Cut Individually For Public Ad- 
dress System Broadcasting. We Announce Ycur Mes- 
sage For You On Any Size Disc. Excellent For Ad- 
vertisements, Commercials, Publicity, Etc. Reason- 
able. Announced Records, 84 Roosevelt Ave., Valley 
Stream, New York. 

1. 

BUSHY S OP.PORTUNITIES`° áro,' 

$60.00 WEEKLY, sparetime-easy! Home Venetian 
Blind Laundry. Free Book. Burtt 2434FÁ, Wichita 13, 

Kansas. 
TO $100.00 Weekly..Sparetime, Home Operated Mail- 
order Business. Successful "Beginner's" Plan: Every- 
thing Supplied. Lynn, 10420-E National, Los Angeles 34. 

VENDING Machines-No Selling. Operate a route of 
coin machines and earn amazing profits. 32 -page cat- 
alog free. Parkway Machine Corporation, Dept. 12, 

715 Ensor St., Baltimore 2, Md. 

OPERATE profitable mailorder business! Write: 
Thomas Bond, 1637-X West Vernon, Phonix, Arizona. 

FORMULAS. All kinds. Latest. Best. ' Literature 
Free. Kemiston, Park Ridge, Illinois. 

hl..a°,o 
"INSTRUCTION 

ENGINEERING Degrees, EE Option Electronics earned 
through home study. Residence classes also available. 
Pacific International University (Operating as a Col- 
lege of Engineering only at present), 5719-J Santa 
Monica Boulevard, Hollywood 38, Calif. 
LEARN While Asleep! Details free. Research Associa- 
tion, Box 610 -PE, Omaha 1, Nebraska. 
2 HOUR, Novice, General, Technician, Advanced. 
Code or Theory Courses On Tape $6.00 Each. 1 Hour 
$3.50. Sample $1.50. Ridge Recordings, Box 15, Park 
Ridge, Illinois. 

:.NVEÑT,IOÑS',WANTED" 
INVENTIONS wanted. Patented; unpatented. Global 
Marketing Service, 2420 -77th, Oakland 5, Calif. 

I ` HELP. VÍIANTED-' 1».'1111 
FREE information: Earn high pay. All trades. For- 
eign and U. S. A. job opportunities. Travel paid. 
Applications, write Department 61N, National Em- 
ployment Information, 1020 Broad, Newark, N. J. 

EDUCA 1ONAL 
. OPPOR[I TUITIES 

OPPORTUNITY! Complete high school at home in 
spare time with 61 -year -old school. Texts furnished. 
No classes. Diploma. Information booklet free. Amer- 
ican School, Dept. X256, Drexel at 58th, Chicago 37, 

Illinois. 

.., . :.. 
5PEC1l1LSÉRVICES 

BOOK Manuscripts Considered for national distribu- 
tion. All subjects welcomed. New authors encouraged. 
Atten. Mr. Blythe, Greenwich Book Publishers, 489 
Fifth Avenue, N. Y., N. Y. 

February, 1958 

PLASTICS . ..:; 
NEW Liquid Casting Plastic, clear, color. Embed real 
flowers, coins, photos. New Manual shows fine things 
you can make at home and sell at big profit. Send 25;.. 

Castolite, Dept. B-125, Woodstock, Illinois. 

MiSCELLANEOUS':: 

SONGPOEMS and Lyrics. Waited! Mall tm TSñ PBn 
Alley, Inc., 1650 Broadway, New York 19; N. Y. 

"WINEMAKING:Beer, Ale Brewing." Illustrated. $2.00. 
Eaton Books, Box 1242-C, Santa Rosa, California. 
ADVANCE Orders Taken Now 'On. 1958 Proof Sets 
Get Yours Early! One set-$2.50; 10 sets-$24.00; 25- 
$59.00; 50-$115.00; 100-$223.00. Postpaid. Money -back 
Guarantee of Satisfaction. Many other proof sets and 
coins In stock. Send your want lists. We buy coins 
also. Dan's-Dan Morafka ANA, 432-E 23rd Ave., 
San Francisco 21, California. 
GROW Money At. Home! Proof Sets of Coins grow 
rapidly in 'value! In 1936 a Proof Set cost $1.81. To- 
day, it Is worth over $400.00! . Each 'set contains 5 

beautiful coins: 1C, 5C, 101, 25C, 50C; handstruck by the 
Mint especially for collectors. Proof sets are treasures 
as investments and make wonderful gifts. Get yours 
now: 1957 set only $3.00; 1956-$4.00; 1955-$6.50; 
1954-$7.50; 1953-$13.00; 1952-$24.00; _1951-$33.00; 
1950-$53.00. Complete set $1950-1957 Inclusive-$135.00. 
10 -day Money -Back Guarantee. Send your want lists 
for other coins. Postal Products Company: Jos. Gor- 
don ANA 11036. Fast Mail Order -5614-E California 
Street, San Francisco 21, California. 
PHONOGRAPH Brush, Camels Hair reduces record 
wear. Box 162P, Rutherford, N. J. 
SAVE Your Hair Through Exercise. Instructions $1.00. 

Bedard, Box 637-G, Detroit 31. 

THREE Line Pocket Stamp $1.00. Two For $1.90. 

Four Lines $1.40. Complete Service. Lloyd Sales, 
3767 Park Blvd., San Diego 3, Calif. 

GROWING ... 
GROWING... 
GROWING ... 
... by leaps & lines 

Yes ... Cónsumer Response to sales 
messages placed in PE's classified 
section is greater than ever ... and 
still. growing ... as many new ad- 
vertisers every month can attest to. 

POPULAR ELECTRONICS must 
be the place for your sales story. 
After all, it is the world's largest 
selling electronics publication. 

For info on how to grow with PE: 

Martin Lincoln 
POPULAR ELECTRONICS 
366 Madison Avenue 
New York 17, N. Y. 
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RCA RADIATION COUNTER 
MADE TO SELL FOR $14995 -OFFERED 995 (Much less than cost 

.F9,19)1!) 
l 

IN 3 WAYS! 
3-BY METER. 

001y - 

SA 

1# 

Comes complete 5. 

with Carrying,; 
Strap, Headphone, 5. 
Radioactive Speci- 
men and External 
Probe. 

$.3 

Three counting ranges are available: 
0-100 counts per minute-used in cosmic ray and extremely 
low activity determinations. 
0-1,000 counts per minute-used for average activity and 
normal work. 
0-10,000 counts per minute-used for tracer and high 
activity determinations. 

INDICATES RADIOACTIVITY 
1-BY NEON 2-BY PHONE 

One of the most versatile units ever 
made because the Geiger -Counter 
tube is housed in a specially designed 
external probe. Ideal for use in the 
field, in plants and laboratories and 

, on the bench. 

ij 
Three counting ranges: 0-100./ 

3. 1,000/10,000 counts per minute. 

Handy reset button. 

Ideal for survey work because the 
complete unit weighs only 51/2 lbs. 
The external probe locks onto the 
case for general surveying - sight 
and sound indications by neon 

flashes and headphone. Then when 
an indication is obtained you swifch 
to meter reading for exact measure- 
ments. 

Decontamination easy with damp 
cloth applied to the weather -proofed 
aluminum case. 

A radioactive specimen is included 
for instrument checking and 
experiments. 

Included at no extra charge U.S. 
Atomic Energy Commission booklet 
titled "Prospecting with a Counter." 

Endless experiments and discoveries in the new exciting field of nuclear energy 
are made possible when you acquire this finely built and engineered device. In 
the past, a rugged counter which was suitable for the prospecting of radio -active 

ores such as uranium, thorium and radium, was unsuitable for laboratory work 
due to the inability of combining accuracy with ruggedness. Conversely, a labora- 

tory counter, while being extremely sensitive, could not withstand use in the field 
where it would be subjected to abuse and abnormally hard knocks. 

The Model WF-12A combines the laboratory and field counter in one rugged 
instrument. The use of an external probe permits the operator to investigate 

holes and fissures where an internal type of probe cannot reach. The 
use of phones and a visible lamp permits the operator greater free- 
dom of operation as he no longer has to keep his eyes on a relatively 

small indicator. 

In the laboratory where determinations of intensity (counts) of a reading 
are necessary, the WF-12A provides sensitivity far surpassing many labora- 

tory counters. 

SPECIFICATIONS 

High accuracy is assured by the handy reset button, located 
on the front panel, which permits compensation for vari- 
ations of battery voltages and background count. 

A rugged weather-proof aluminum case houses this light 
economical unit. The batteries will provide over 200 hours 
of intermittent operation from the two 671/2 volt batteries 
and 50 hours from the three flash light batteries. 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C.D.D. 

SEE. -FOLLOWING PÁG:E FOR COMPLETE DETAILS 
MOSS ELECTRONIC DISTRIBUTING CO., INC. DEPT. D-415 3849 TENTH AVENUE, NEW YORK 34, N.Y., 
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FOR 10 DAYS 
before you buy! then if satisfactory pay in easy, interest free, 

monthly payments. See coupon below. 
RIM 

Superiors 
Model 70 

UTILITY TESTER® 
AS AN ELECTRICAL TROUBLE SHOOTER 

Will test Toasters, Irons. Broilers, Heating Pads, 
Clocks, Fans, Vacuum Cleaners. Refrigerators, 
Lamps, Fluorescents, Switches. Thermostats. etc. 
Will test all TV tubes for open filaments, inter - 
element shorts, burned out tubes. etc. (Will not test 
TV tubes for quality. An emission type tester such as 
the Model TD -55, TW-11 or TV -l2 is required to test 
tubes for quality). Measures A.C. and D.C. Volt- 
ages, A.C. and D.C. Current, Resistances, Leakage. 
etc. Will measure current consumption while the 
appliance under test is in operation Incorporates 
a sensitive direct -reading resistance range which will 
measure all resistances commonly used In electrical 
appliances, moto s. etc. Leakage detecting circuit will indicate continuity from zero ohms to 5 meg- 
ohms (5.000,000 ohms). 

AS AN AUTOMOTIVE TESTER 

Tests both 6 Volt and 12 Volt Storage Batteries 
Generators Starters Distributors Ignition 
Coils Regulators Relays Circuit Breakers 
Cigarette Lighters Stop Lights Condenser5 
Directional Signal Systems All Lamps and Bulbs 

Fuses Heating Systems Horns Also will 
locate poor grounds, breaks in wiring, poor con- 
nections. etc. 

Model 70 comes complete with 64 page book written 
in plain easy -to -understand IanRuºge. t.s'Tins laws 

ii of electricity, how to proceed with repairs of apt,- 
ances and automobile circuits, how 
to test TV tribes, etc. Only. $ B5 15 Net 

Superior's New SUPER -METER Model 670-A 

A Combination VOLT -OHM MILLIAMMETER PLUS Capacity, 
Reactance, Inductance and Decibel Measurements 

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 
Volts A.C. VOLTS: 0 to 15/30/150/300/1,500/ 
3,000 Volts D.C. CURRENT: 0 to 1.5/15/150 Ma. 
0 to 1.5/15 Amperes RESISTANCE: 0 to 1,000/ 
100,000 Ohms 0 to 10 Megohms CAPACITY: 
.001 to 1 Mfd. 1 to 50 Mfd. (Good -Bad -scale for 

checking quality of electrolytic condensers.) 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 
2.5 Megohms INDUCTANCE: .15 to 7 Henries, 
7 to 7,000 Henries DECIBELS: -6 
to +18, +14 to +38, +34 to +58. S 

vv 
40 

Complete with test leads Net 

T V 

New 
-40 PICTURE TUBE TESTER Mo 

NOT A GADGET -NOT A MAKE -SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 

TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION -AT ONLY $15.85 

Tests ALL magnetically deflected tubes ... in the set ... out of the set 
-.. in the carton!! 

Tests all magnetically deflected picture tubes 
from 7 inch to 30 inch types. 

Tests for quality by the well established emis- 
sion method. All readings on "Good -Bad" scale. 

Tests for inter -element shorts and leakages up 
to 5 megohms. 

Test for open elements. 

We invite you to try before you 
buy any of the models described 
on this page, the preceding 
page and the following pages. 
If after a 10 day trial you are 
completely satisfied and decide 
to keep the Tester, you need 
send us only the down payment 
and agree to pay the balance 
due at the monthly indicated 
rate. 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 

SEE OTHER 
SIDE 

r, 

EASY TO USE: Simply insert line cord into any 
110 volt A.C. outlet, then attach tester socket to 
tube case (Ion trap need not be on tube). Throw 
switch up for quality test . . . read 
direct on Good -Bad scale. Throw switch 
down for all leakage tests. '15" Only Net 

Model 70 

Terms: 53.85 after 10 day 
trial then $4.00 per month 
for 3 months. 

15 T1411,0 

Model 670-A 
Terms: $7.40 after 10 day 
trial then $3.50 per month 
for 6 months. 

Model TV -40 
Terms: $3.85 after 10 day 
trial then $4.00 per month 
for 3 months. 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-415, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I agree to pay down payment within 10 days 
and to pay the monthly balance as shown. It is understood there will be no finance 
or interest charges added. It is further understood that should I fail to make 
payment when due, the full unpaid balance shall become immediately due and 
payable. 

Model TW-11....Total Price 547.50 
511.50 within 10 days. Balance 56.00 
monthly for 6 months. 
Model TD -55 Tota Price 526.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 
RCA Radioactivity Counter 

Total Price 539.95 
$9.95 within 10 days. Balance 510.00 
monthly for 3 months. 
Add kit of batteries for above at $5.50 

Name 

Address 

Model TV -40 Total Price $15.85 
S3.8í within 10 days. Balance 54.00 
monthly for 3 months. 
Model 670-A Total Price 528.40 
57.40 within 10 days. Balance $3.50 
monthly for 6 months. 

Q Model 70 Total Price S15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

CUT OUT AND MAIL TODAY! City Zone State 
All prices net, F.O.B., N. Y. C. 
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Model TD -55 
Terms: $6.95 after 10 day trial then 
$5.00 per month for 4 months. 

1 

Model TW-11 
Terms: 511.50 after 10 day trial 
then $6.00 per month for 6 months. 

SNIPPED OW APPROVAL 
NO MONEY WITH ORDER 

NO C. O. D. 
IMES ~I IMM MR. 

TUBE TESTER 's New Modl TD.35 

The Experimenter or Part-time Serviceman, who has delayed purchasing 

FORa higher priced Tube Tester. 
The Professional Serviceman, who needs an extra Tube Tester for outside calls. 
The busy TV Service Organization, which needs extra Testers for its field men. 

Speedy, yet efficient operation is accomplished by: 1. Simplification of all switching 
and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Noval 
and Sub -Minar types. 
You can't insert a tube in wrong socket The Model TD -55 provides a super sensi- 
It is impossible to insert the tube in the tive method of checking for shorts and 
wrong socket when using the new Model leakages up to 5 Megohms between any 
TD -55 Separate sockets are used, one and all of the terminals, 
for each type of tube base. If the tube Elemental switches are numbered in strict 
fits in the socket it can be tested. accordance with R.M.A. Specifications. 

The 4 position fast -action snap switches 
are all numbered in exact accordance 
with the standard R.M.A. numbering sys- 
tem. Thus, if the element terminating in 
pin No. 7 of a tube is under 
test, button No. 7 is used for 

Checks for shorts and leakages between that test. $ 95 
all elements Complete with carrying case 26Net 

"Free -point" element switching system 
The Model TD -55 incorporates a newly 
designed element selector switch system 
which reduces the possibility of obso- 
lescence to an absolute minimum. 

Superior's STANDARD PROFESSIONAL 
New Model TUBE TESTER TW-f I 

Tests all tubes, including 4, 5, 6, 7, 
Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Sub -miniatures, Novals, Sub - 

minors, Proximity Fuse Types, etc. 

Uses the new self-cleaning Lever Ac- 
tion Switches for individual element test- 
ing. All elements are numbered according 
to pin -number in the RMA base number- 
ing system. Model TW-11 does not use 
combination type sockets. Instead indi- 
vidual sockets are used for each type of 
tube. Thus it is impossible to damage a 
tube by inserting it in the wrong socket. 

Free -moving built-in roll chart provides 
complete data for all tubes. Printed in 
large easy -to -read type. 

NOISE TEST: Phono-jack on front panel 
for plugging in either phones or external 
amplifier detects microphonic tubes or 
noise due to faulty elements and loose 
internal connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW -CURRENT 
TUBES Previously, on emission -type tube 
testers, it has been standard practice to 
use one scale for all tubes. As a result, 
the calibration for low -current types has 
been restricted to a small portion of the 
scale. The extra scale used here greatly 
simplifies testing of low -cur- 
rent types. 
Housed in hand -rubbed oak 547Ño1 cabinet 

Y FOR ID DAYS 
BEFORE you buy! THEN if satisfactory pay in easy, interest free, monthly 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the U. S. 

...411KOPP-. 

FIRST CLASS 

Permit No.61430 

New York, N. Y. 

POSTAGE WILL BE PAID BY - 
MOSS ELECTRONIC DIST. CO., INC. 

3849 TENTH AVENUE 

NEW YORK 34, N.Y. 

VIA AIR MAIL 

payments. See coupon inside. 

We invite you to try before you 
buy any of the models described 
on this and the preceding pages. 
If after a 10 day trial you are 
completely satisfied and decide to 
keep the Tester, you need send us 
only the down payment and agree 
to pay the balance due at the 
monthly indicated rate. (See other 
side for time payment schedule 
details.) 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 

SEE OTHER 
SIDE ' .v 

,} . .o: 
-_ Al. a" ..rD ...v: 

CUT OUT AND MAIL TODAY! 


