
25 
CENTS 

In U.S. or Conoco 

Turntables & Tone Arms 
Intrusion Alarm 
Decision Meter 

Clothes Sterilizer 
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Model T.. "The Crest" 1 
$3250imaflual ?) 

Compact, rugged 3 -speed unit 
with automatic start and 
stop; balance- mounted 
tonearm; 4 -pole motor 
and other basic rec- 
ord- playing fea- 
tures of famed 
RC80 changer. 

Model RC80... "The Triumph~\ 

$495° changer? 
Experts choice, and your best 

buy in fully automatic 3 -speed 
record changers. Gentle, preci- 

sion pusher platform; inter- 
changeable removable 

spindles; rumble -free 
4 -pole motor and 

many exclusive 
Garrard 

features. 

Model 301 .. 'The Professional" 

$89 °° turlltable ?,; 
Performance certified! Each transcription L 
unit with its own written inspection 
report. All 3 speeds variable; special 
4 -pole motor with exclusive 
floating, rumble -free, dynamically 
balanced turntable. 

All prices net, 
less cartridge. 

Suit your prefereKCe aid your pocket 

4t# V - - 
GL/\RRZL\RD nth a 

Zhe World's 3«rest! 
A quality- endorsed product of the British Industries Group- Garrard, Leak, Wharfedale, RJ, 
Genalex, Multicore components. Write today for 16 -page illustrated booklet, "Sound Crafts- manship" to: British Industries Corporation, Dept. PE10, 164 Duane St., New York 13, N. Y. 



BE A RADIO- TELEVISION TECHNICIAN 
America's Fast Growing Industry 
Offers You a Bright Future 

J. E. SMITH, President, 
Wetland Radle Institute, 
has trained more rr en for 
Radio-TBevision than any 
other man. Our 40th Year. 

I Will Train You at Home 
in Spare Time for Good Paying Jobs in 

RADIO -TELEVISION 
I Trained These Men 

Lilt. Mang In Spars Time 
'-Four months after enrolling... 
averaged $10 to $15 a week servic- 
ing sets in spare time. Now have 
full -time business. " -William 
Weyde, Brooklyn, New York. 

Met Tecanlcien with Large Snap 
"In a year I opened my full-time 
radio shop NRI training qualified 
me as Instructor during war Now 
Chief Radio and TV Serviceman." 
-P G Brogan, Louisville Ky >, TELEVISION is Making 

OM lob to Start Own guaness 
Good Jobs, Prosperity 

'I decided to quit my job and do Radio, even without Television is bigger 
television work full time t love my than ever. 115 million home and auto 
work and am doing all r ght l'm radios and 300e Radio Broadcasting 
net j)ust punching a ti clock" Stations give interesting jobs to service 
-Wm F Kline Ci 

me 
ncinnati, Ohio technicians, operators, engineers. NOW 

ADD TELEVISION. 25 million TV 
homes and the total growing rapidly. 
200 Television stations on the air, 
hundreds more under construction. 
Color Television soon to be a reality. 
All this adds up to good pay now, a 
bright future for men who qualify. 

1 

Mee Control Engineer 
"My positon with WNBT is 
video control engineer on the 
RCA color project. I owe a lot of 
my success to your textbooks." 
Warren Deem, Malverne, N. Y. 

You Practice Broadcasting- Servicing 
with Kits of Parts I Send 

Nothing takes the phe of practical experience. That's why NRI 
training is based on ,earning by DOING. My training includes 

t specially developed kits of parts you use to bold equipment and get 
practical experience on circuits common to both Radio and Tele- 
vision. Shown a left is the low wer Broadcasting Transmitter you 

build as part of my Com- 
munications Course. Also 
shown is modem Radio 
you build as part of my 
Servicing Course. My free 
book tells about other 
equipment you build. Mail 
coupon. All equipment is 
yours to keep. 

'APPROVED MEMBER. NATIONAL HOME STUDY COUNCIL',, 

AVAILABLE TO 

VETERANS 
UNDER GI BILIS 

America's Fast Growing Industry Offers You 

GOOD PAY- BRIGHT FUTURE - SECURITY 
Training PLUS opportunity is rile 
PERFECT COMBINATION for 
job security, advancement. When 
times are good, the trained man 
makes the BETTER PAY, gets 
PROMOTED. When jobs are scarce, 
the trained man enjoys GREATER 
SECURITY. NRI training can 
help assure you and your family 
more of the better things of life. 

Start Soon to Make $10,:115 
a Week Extra Fixing Sets 

An important beneit of my Radio - 
Television training is that you can 
start to cash in fast. I start sending 
you special booklets that show you 
how to fix sets the day you enroll. 
Multitester you build with parts I 
send helps you discover and correct 
troubles, helps you make money 
fixing neighbors' sets in spare time 
while training. Many NRI students 
make $10, $15 a week extra this way. 
My training is practical, complete. 
You benefit by my 40 years' experi- 
ence training men at home. My well- 

illustrated lessons give you basic 
principles you need, and my skillfully 
developed kits of parts "bring to 
life" things you learn from the lessons. 

Find Out About This Tested Way 
to Better Pay - Mail Coupon 
Without obligating you in any way, 
I'll send an Actual Lesson to prove 
that my training is practical, thor- 
ough. My 64 -page book, "How to be 
a Success in Radio- Television': shows 
what my graduates are doing, earn- 
ing. It gives important facts about 
your opportunities in Radio -Tele- 
vision, tells about kits I furnish for 
practical experience. You don't have 
to leave home or give up your job to 
take NRI course. You learn at home 
in your spare time on terms as low as 
$5 a month. Many of my graduates 
make more than the total cost of my 
training in just two weeks. Mail 
coupon below now to J. E. SMITH, 
President, National Radio Insti- 
tute, Dept. 5KD4, Washington 9, 
D. C. Our 40th Year. 

MR. J. E. SMITH, Presidenl, Dept. SH u.4 

National Radio Invite's, Washington 9, D. C. 

Mail me Sample Les:on and 64 -page Book, FREE. 
(No salesman will call. Please write plainly.) 

Name.. Age 

Addensa 

City.._..__.... ....- __.- _Zte_- .8tate. 

VETS w"'" 
POPULAR ELECTRONICS is published monthly by Ziff -Davie Publ shing Company, William B. Ziff, Chairman of the Board (1946- 
195:31, at 64 K. lake Si., Chicago 1, Ill. Entered as second class matter August 21, 1954 at Um Post Office, Chicago, Illinois. 
SUBSCRIPTION RATES: One year U.S. and possessions, and Canada $3.00; Pan -American Union Ciasntries $3.50; all other foreign 

countries. $4.00. 
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Rtepa to now 
IN SPARE TIME 

AT HOME 
lot y7,eatavaouuy 

off... 

The future is YOURS in TV- RADIO! 
A fabulous field -good pay -fascinating work -a 

prosperous future! Good jabs or independence in your 
own business! 

Modern Training by Coyne 
RIGHT IN YOUR OWN HOME 

Coyne brings you the first truly lower cost, MODERN 
-Q1U "LITY Television Home Training; training de- 
signers to meet Coyne standards. Not an old Radio 
Course with Television ' tacked on." Here is MOD- 
ERN TELEVISION TRAINING including working 
knowledge of Radio. -Includes UHF and COLOR TV. 
No Radio background or previous experience needed. 
Personal guidance by Coyne Staff. 

The Institution Behind this Training 
Famous for over 55 years, COYNE ELECTRICAL 
SCHOOL occupies this enyire 6 -story building. 
Coyne s modern resident training of men for 
Television, Radio, Electronics and Electricity 
has produced 
thousands 
of successful 
graduates. 

L N. COOKE, Minden FOUNDED 1899 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. Paulina Street, Chicago 12, Dept. 75.HT6 

MAIL COUPON NOW FOR DETAILS FREE 

October, 1955 

LEARN TO 
EARN IN SPARE TIME AT HOME 

COYNE offers a most practical, Home Television 
Training. Simple, easy to follow step -by -step inittruc- 
tions, fully illustrated. Practical Job Guides to show 
you how to do actual servicing jobs -make money 
early in course. Keep your present job while training. 

Low Cost -Easy Terms 
We save you money because we don't send you -AND 
CHARGE FOR -a long list of parts or "put together 
kits," whit:' you may not want or do not need. With 
Coyne Television Home Training you pay only for 
your training, no costly extras. 

Let us show you that this is not only the newest, 
most up- to- the -minute Training in Television-Radio- 
Electronics-but also It costs you much less than other 
leading hone training courses. Send coupon today for 
details including Easy Payment Plan. 

SEND COUPON FOR 

FREE BOOK 
and full details, including 
Easy Payment Plan. No 
obligation, no salesman 
will call. 
r- 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, Ill. 
Dept. 75 -HT6 
Send Free Book and details on Television Home 
Training. This does not obligate me and no sales- 
man will call. 

Name 

Address 

City State 

5 



Build the instruments 
the professionals specify... 
BUILD EICO KITS -SAVE 50% 

Vacuum Tube 
Voltmeter 

KIT $25.95 
Wired $39.95 

EICO \T\,Ms 
in use n tabs 
of Strorsb^-g- 

Carl,on, 
Rochester, N.Y. 

EICO test instrument kits are 
complete and professional from 
circuitry to front panel -are 
utilized by TV leaders like 
Stromberg- Carlson, CBS-Col- 
umbia, Emerson, etc., leading 
electronic schools and univer- 
sities, and over 60,000 radio - 
electronic servicemen coast to 
coast. 

Exclusive "Beginner - Tested" 
step -by -step instructions make 
it easy, educational and en- 
joyable to build EICO Kits. 
Only basic tools, no electronics 
knowledge required. You build 
'em in one evening -they last 
a lifetime. Exclusive 5 -way 
Guarantee on instructions, 
components, performance, life- 
time service and calibration. 
No wonder there are over 1/2- 

million in use the world over! 

42 models to choose from. 
There is an EICO Distributor 
in your neighborhood. Write 
for his address & FREE 
CATALOG PE -10. 

Prices 5% higher 
on West Coast cQ 55 

Mac, 

5" Push Pull 
Oscilloscope 
Kit $44.95 

Wired 579.95 

6V & 12V Battery 
Eliminator& Charger 

KIT $29.95 
Wired $38.95 

LiE /COLD7 

1,000 Ohms/ Volt 
Multimeter 
KIT $12.90 

Wired $14.90 

84 Withers Street 
Brooklyn 11, N. Y. 
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ITEMS OF INTEREST 
Counter Tallies Bus Riders 58 

Attend New York Audio Fair 84 

Educational High -Fidelity Lecture- Demonstration 
at Carnegie Hall 94 

Another Audio Mixer 100 
Hi -Fi in Your Car 100 

Navy's "Flying Laboratory" 104 

NEW PRODUCTS 
Bike Boasts Portable Radio 58 
Low -Cost Photo Flash Kit 58 1 

Compact Hi -Fi Amplifier 72 
DeLuxe AM -FM Tuner 72 
TV Clock -Lamp 72 

Uranium Detection Kit 102 
Liquid Cleans LP Records 104 

COMING NEXT MONTH 
POPULAR ELECTRONICS 

Reflex Receiver 
By using the same tube for both r.f. and 
a.f. amplification, excellent performance 
can be obtained with a minimum of com- 
ponents. 

Introduction to Puzzle -tronics 
"Three Jealous Husbands" and other in- 
triguing puzzle circuits are discussed. 

Easily Built Chassis Rack 
How to build an inexpensive chassis rack 
which will enable easy wiring and allow 
ready access to a chassis from both sides. 

Your Career in Electronics (Part 3) 
The third and final article in this series 
covers the advantages of correspondence 
schools that teach electronics by the home 
study method. 

Experiments with Simple Solar Batteries 
Practical applications of readily available 
selenium -type self -generating photocells 
are demonstrated. 

The Permanent Electric Clock 
A 6 -volt automobile clock that does not re- 
quire house current (117 volts, a.c.) but will 
operate on six volts, a.c., taken from a fila- 
ment transformer. 

High -Fidelity Audio Kits Radio Control 
Short -Wave Listening What's New 

How It Works How to Make It How to 
Use It Carl & Jerry Tips & Techniques 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 
(October) 

Industrial TV 

A Review of New Record Players 
High -Fidelity Bugs 

A Modern FM Carrier -Current Receiver 
Tape Recording -The Tape 
The Electronic Decimal Counter 
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rVETERANS - - NON -VETERANS 

LET ME HELP YOU EARN 

TOP MONEY in TELEVISION 
- as I've helped these 

L. C. lone, R.S., M.A. 
President, Rad,o.Tele 

slat on.rai Executiv 
Direcroe, Pierce School 
of Radio F, Television 

LEARN TELEVISION AT HOME 
IN YOUR SPARE TIME 

AIRCRAFT INSPECTOR 

With ETTA training 

and through repairing 

radios and televisions 

tar the right people at 

the right price, I was 

able to make the right 

contacts 1 am now on Inspector for 

Douglas Aircraft at about S125 a 

week." 

Hugh Maddox, Los Angeles. Calif 
e /so/1c 

$60 A WEEK IN SPARE TIME 

"1 have the skill and 

know -how to do the 

work 1 love best and 

to enjoy better things 

in life, thanks 'a STTA. 

I am now working at 

TV servicing and making SAC a weak 

spare time." 

Harold Olden, Flint, Mich 
4 /]I /Is 

ASSISTANT MANAGER 

Now, while demand for trained men is rising, you can prepare for a top -pay, life- 

time career as an electronic technician, television repairman, or studio technician 

... or set up your own profitable business. You don't need any experience whatso- 

ever to add your name to my list of hundreds of successful graduates. 
9! 

LEARN BY DOING As part of your training I give 
you the equipment you need to 

we,e.l set up your own home laboratory and prepare for 
a BETTER -PAY TV JOB. You build and keep an 

Electromagnetic TV RECEIVER designed and engi- 
neered to take any size picture tube up to 21 -inch. 
(10 -inch tube furnished. Slight extra cost for larger 
sizes.) ... also a Super -Het Radio Receiver, AF -RF 

Signal Generator, Combination Voltmeter -Ammeter. 
c e i.e.... Ohmmeter, C -W Telephone Transmitter, Public 

I ''""" Address System, AC -DC Power Supply. Everything 
supplied, including all tubes. 

IV v 
sae, sen,,, sonn 

lnnwemm venne., 

STUDY NEWEST DEVELOPMENTS 
My training covers all the latest developments in the fast -growing Television. 

Radio -Electronics industry. You learn about FM - RADAR - COLOR TV - 
TRANSISTORS - PRINTED CIRCUITS, etc. 

CHOOSE FROM THREE COMPLETE COURSES 
covering all phases of Radio, FM and TV 

1. Radio, FM and Television Technician Course - no previous experience needed. 

2. FM -TV Technician Course - previous training or experience in rodio required. 
1 TV Cameraman and Studio Technician Course - advanced training for men 

with Rodio or TV training or experience. 

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! 

After you finish your home study training in Course 1 or 2 you can have two 
weeks, 50 hours, of intensive Lab work on modern electronic equipment at 

our associate resident school, Pierce School of Radio and Television. THIS 

EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! 

FCC COACHING COURSE 
Important for BETTER -PAY JOBS requiring FCC License! You 
get this training AT NO EXTRA COSTI Top TV jobs go to 
FCClicensed technicians. 

EARN WHILE YOU LEARN 
Almost from the very start of your course you can earn extra 
money by repairing sets for trends and neighbors. Many of my 
students earn up to $25 a week .. pay for their entire train- 
ing with spare time earnings , start their own profitable 
service business. 

FREE! my 
snne Illodw 

4o 0i - 
page book, "How 
to Make Mane/ i 

Television - Radio 
Electronics,' a Fro 
sample lesson, and 
other, literature 
showing how and 
where you can get 
e toppay lob In' 
Television. 

A 

52 EAST 19th STREET NEW YORK 3, N. Y. 
Licensed by the State of New York Approved for Veteran Training 

October, 1955 

"I am Assistant Man. 

ager of Day and Nit MEltar \, 
TV Service." r 

Ronald W. Curry, ;' 
.M 

~ 
Tulsa, Oklo. 'fr /I+ ? 
EARNS EXTRA MONEY 

" RTTA training gave 
me a chanta lot my 

ern business, extra 
money earned, and 
snare things that the 

price of the course 

coed never equal." 

Bryce Rattle, Peterborough, On 

sosie. (en dt /ss 

My School tulip approved 
to train Veterans under 
new Korean G. I Bill. Don't 
lose your school benefits 
by waiting too long. Write 
discharge date on coupon 

FEELS FULLY QUALIFIED 

"Wah your training 1 

fed fully qualified to 

get out and compete 

rich all radio ma- 

chanin in this area. 

I have ever $1,300 in- 

vested in test equipment, $1,000 in 

tuhe stock and 5200 in miscellaneous 

equipment Since 1 haven't had one 

complaint in 9 months I have been 

servicing sets, your school must have 

done a good job." 

Jim Marlin, (olllmville, Ill. 
Wyss 

MAIL MAIL THIS COUPON TODAY! 

I 
I 
I 

Mr. leonwrd C lane, President 
RADIO. TELEVISION TRAINING ASSOCIATION 

Dept. E -10C, 52 East 19th Street, New Yank 3, N. Y. I 
Om M, lore Moil me reu, NEW FIFE IDOL, FIFE SAMPLE 

LESSON. and FIFE ends Ina! alt shoo me tau I ten melts ilk , 
MONET IN TELEVISION I ern /anlsnd 1 em under na ebiigerien sod 

no nlesmen will sell. 

(PLEASE PRiN7 PLAINLY) 

Nome __ 
_ 

_A ̂s 

aad.es>_ 

1 , 1 /AM INTERESTED IN. 

cas i fu's Te:' -.pan Loura. 

InF.,(T, , lec,e 

ON- 

VETERANS! 
Write discharge dote 

MI 

I 
I 
I 
I 

NO SALESMAN WILL CALL! 

1 



Here's the 
HOW- TO -DO -IT -WITH- 
TRANSISTORS BOOK 

You've been waiting for... 

TRAMSIStOR t#4. 

APPLICATIONS . 
Mcyethva SOersat: 
rArsta.rt 

0024 *russrors 

The NEW 
RAYTHEON 

TRANSISTOR APPLICATIONS 
BOOK 

It's all there -116 pages of illustrations, parts 
lists, wiring diagrams, complete information for 
making timers, oscillators, receivers, geiger 
counters, metal locators - more than 50 prac- 
tical, useful Transistor circuits. And every single 
circuit uses very low cost Raytheon Transistors. 

Your Raytheon Tube Supplier has a limited 
supply of these books on hand. Buy your copy 
from him or direct from Raytheon. Simply send 
500 to Department P -8. 

RaYiHEoN 

f.rre/%sue iu e/eet9on4-4 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 
RELIABLE SUBMINIATURE AND MINIATURE TUBES 
SEMICONDUCTOR DIODES AND TRANSISTORS 

NUCLEONIC TUBES 
RECEIVING AND PICTURE TUBES MICROWAVE TUBES 

8 

LETTERS 
Kit for Metal Locator 

Where can I get a kit of parts to build the metal 
locator featured in your June, 1955, issue? 

W. T. HENSLEY 
El Paso, Texas 

The various parts may be purchased at most 
dealers. A complete kit is available from Thrifty 
TV Supply, 13647 Burbank Blvd., Van Nuys, 
Calif. 

Saturable Reactors 
In our plant, we are getting equipment which 

employs saturable reactors in increasing numbers. 
Can you furnish me with sources of information, 
such as books, on these devices? 

J. KATONA 
Ontario, Canada 

As far as we can determine, there is no book 
solely devoted to the topic of saturable reactors. 
Much of the theory behind the construction and 
operation of these reactors is available in text- 
books written by Terman, Henney, etc. 

Parts for the Theremin 
I am interested in constructing the Theremin 

described in your April, 1955, issue, but have been 
unable to locate a source for some of the required 
parts. 

R. P. MCCLINTOCK 
Kansas City, Mo. 

The Allied Radio Corp., 100 North Western 
Ave., Chicago, Ill., and the Hudson Radio Co., 
48 West 48th St., New York, N. Y., report that 
they have all the necessary parts immediately 
available. 

Code Oscillator with Speaker 
I would appreciate seeing soon a circuit for a 

code oscillator (a.c. only) with a 4" speaker and 
a plug for headphones, plus a fine pitch and vol- 
ume control. 

BEN KOENIG 
Brooklyn, N. Y. 

Full construction details on this type of unit will 
be published in the very near future. 

Spark -Coil Signal Generator 
In the "Letters from Our Readers" department 

of your July, 1955, issue, I noticed that Mr. V. A. 
Burton, of Encinitas, Calif., asked about a spark - 
coil signal generator for locating metal pipes. I 
have used this type of device in the Navy for lo- 
cating pipes, cables, etc. As far as I can recall, 
it was a Model "T" Ford coil with a timer that 
would send a series of dashes (- - - -, etc.). 
When used on a pipe, a coil was placed around 
the pipe and connected to the Ford coil. When 
used on cable, the Ford coil was connected di- 
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11AVL8Atti o 20 
If you believe that you have an invention, you should find out how 

to protect it. The first step is to have a search made of the prior 

pertinent U. S. patents. If a report on this search indicates that 

the invention appears patentable you can apply for a patent, and 

the specifications and claims should be prepared. 

The firm of McMorrow, Berman & Davidson, with offices in Wash- 

ington, D. C., is qualified to take the necessary steps for you. We can 

make a preliminary search on your invention, advise you whether we 

think it can be patented, and prepare your application for patent. 

Unless you are fully familiar with the U. S. Patent Laws, we recom- 

mend that you engage the services of a Registered Patent Attorney 

to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 

the invention claimed in your patent for a period of 17 years. 

Use these patent laws for your protection. Investigate whether your 

invention can be patented. If you have what you believe to be an in- 

vention, we suggest that you have this firm make a search for you. 

f Send for a copy of our Patent Booklet entitled 
"How To Protect Your Invention," containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an "Invention Record" form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 

% gation. They are yours for the asking. 

McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 

PATENTS COPYRIGHTS PATENTS 

349 -D VICTOR BUILDING, WASHINGTON 1, D. C. 
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TO INTRODUCE YOU TO THE MIRACLE OF 
TRUE HIGH FIDELITY RECORDINGS 

Masterpieces 
BACH 

COMPLETE TO THE LAST NOTE! 
Yes, all works complete on 
two EXTRA -Long Playing 
High Fidelity Discs. Toccata and Fugua in D Minor 

Alexandre Schrrinre at the Organ al 
Ihr Tabernacle, Salt Lake City 

CHOPIN 
Fantaisie-impromptu, Opus 66 
Ruben Guldrand. P,anor 

BEETHOVEN 
Nano Sonato No. 24 in F Sharp, Opus 78 
Gram /ahennesen, Piers, 

MUSSORGSKY 
Night on gold Mountain 
Netherlands Philharmonic Orrh., Weller Gael', Conducting 

VIVALDI 
Concerto in C for Two Trumpets and Orchestra 
N. Srvrnsrrrn and F. Hausd,vrlrr. Trumpeters, 
Ne,hee/ands Philharmonic O.rh. Onu Ackerman, Cond. 

MOZART 
Symphony No. 26 in E Flat, K. 184 
Netherlands Philharmonie Orrh.,Ona Ackerman, Cand. 

BRAHMS 
The Academic Festival 
Toechr Ssmphuny, Paul Hopper's. Conducting 

BERLIOZ 
The Roman Carnival 
Netherlands Phdharn m,r,Wulrrr G.mhr. Cand. 

WAGNER 
Die Meistersinger, Prelude, Act 1 

Zurich Tonhalle Orch., Ackermann, Cond. 

DUKAS 
Sonore,'. Apppp antica 
O r hr Sympknny, Happens, Curd. 

INTERNATIONALLY 
ACCLAIMED 

"The recording is of such 
perfection it 

s 
to bring the artist sinto your 

living room." - Glorious 
Sounds, Amsterdam, Holl. 'Uncommonly fine, even for these days of technical 
advancement. " - Los An- 
geles Examiner, Calif. 

try them flag. 
Don't pay a. penny until 
AFTER you've heard them 
on approval, 

NO STRINGS ATTACHED! 
All the advantages of Trial 
Membership -but no obligations. 

'FAKE THESE 10 great master- 
pieces for a free 5 -day home trial, and if you decide to keep 

them pay only $1.00 for all ten. 

Why We Make This 
Amazing Offer 

We want you to hear for yourself 
the exciting quality and value of 
our recordings. Performed by in- ternationally renowned artists and 
orchestras. Reproduced with a tone fidelity encompassing the entire range of human hearing 

50 to 15.000 cycles. Custom 
pressed on noise -free vinyllte. 

MEMBERSHIP PRIVILEGES 
As a Trial Member you are under no obligation to buy any record from us ever- Future selections will be described to you in advance. You may audition any of these free of charge and you don't have to keep those you try. Pay only for those you keep at the Member's low price of just $1.65 per 33í's rpm disc, containing about 40 minutes of music. A saving of 40% off usual retail price. Mail coupon now -without money -and 
get all 10 for just $1.00. 

The Musical Masterpiece Society, Dept. 60 -10 43 West 61st Street, New York 23, N. Y. I 
Send nie in tnasteriieces for free home trial. En-' roll me as a 'Trial Member. After 5 days I will return discs or send only $1 plus few cents ship- ping as payment in full. Privileges: No purchase obligation ever. Monthly advance notice of releases. 
5 day free trial on any discs. I may reject records before or after release; may cancel membership at any time. For future 1.p. disc I keep I'll pay (MIN' $1.65 each, plus shipping. Saving 40% off usual retail price. 
LIMIT: Only one sample package per customer. 
Name 
Address 
City..... ......... ......Zone... State 

Canada: 305 Bond Street, Toronto 2, Ont 
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redly to the cable, with one wire to ground. The 
receiver was a simple coil of wire about two feet 
in diameter, with about 100 turns (more or less) 
of'Ng. 22 wire, connected to an amplifier and 
thence to a headset. 

I'm sorry I cannot remember the details of its 
construction, but I have seen such devices on the 
market for sale as war surplus items. I hope this 
information will be of some help to Mr. Burton, 

Now, can anyone come to my rescue and tell 
me how to replace the paper cones in loudspeak- 
ers? 

A. J. CIARROCCA 
Coraopolis, Pa. 

Receiver Diagrams 
Is there any possibility of your printing a dia- 

gram showing how to build one's own receiver? 
ANDREW NOWAK, JR. 

Buffalo, N. Y. 

Starting in our November issue, we will be pub- 
lishing more month -to -month diagrams and con- 
struction data on simple radio receivers. 

"World Radio Handbook" 
I would appreciate it very much if you would 

forward the address from which the "World Radio 
Handbook" is available. 

GERALD E. MORRIS 
Denver, Colo. 

The "World Radio Handbook" is available from 
Gilfer Associates, Box 239, Grand Central Station, 
New York 17, N. Y. Price of the current issue is 
$2.00 per copy. 

Request for Theremin Reprint 
May we have permission to reprint the There - 

min article (April, 1955, issue) in a future issue 
of "The Braille Technical Press ?" We would, of 
course, credit POPULAR ELECTRONICS and the'au- 
thor. 

R. W. GUNDERSON, Editor 
The Braille Technical Press, 

New York, N. Y. 

Permission to reprint the There min article in 
"The Braille Technical Press" is granted, and 
thank you for your interest. 

Buying Geiger Tubes in Canada 
A great many experimenters here in Canada and 

the United States will want to build the instru- 
ments described in your Geiger counter issue 
(July, 1955). I would like you to pass the follow- 
ing information on to all your readers, especially 
those in Canada. 

A leading electronics supply store in Toronto 
(Alfa & Aracon Radio Co., Ltd.) has advised me 
that in order to purchase a Geiger counter tube 
the person wishing to make such a purchase must 
write a letter to the Canadian Government, to the 
attention of the dealer with whom he is doing 
business, stating the following: (1) the type of 
electronic instrument in which the Geiger counter 
tube will be used; (2) the use to which the com- 
pleted instrument containing the Geiger counter 
tube will be put. 

I was also told that to buy a Geiger tube from 
POPULAR ELECTRONICS 



Prepare Now... in spare time at Home ... for a New, 

pgOF/TAeie,,,rg 

RADIO - ELECTRONICS 
RADIO CHIEF OF ILE DE FRANCE 

FRENCH LUXURY LINER PRAISES D. T. I. 

Rodio Chief -Jean Desmas Says: 
Your Train:ng Organization in Chicago 

is known not only throughout Europe. 
but also in many parts of the world as 
one of Amer;ca's finest Television, Radio 
and Electronics training centers." 

JACK DEMPSEY 
Former World's Heavyweight Champion 

FELLS WHY HE'S PROUD 
TO 
WITH D To I. 

l 

1 have been greatly impressed with 
D. T. L's wonderful spirit of friendli- 
ness and sincere determination to 
help its students make good in Tele- 
vssion- Radio -Elect ron:cs. 
I admire its remarkable24 year record 
o; helping men build arighter futures. 
I also admire the business policy of 
its management and tse thoroughness 
o, its large faculty of instructors. 
l(iever have I heard young men praise 
a school as enthusiastically as do the 
students and graduates of D.T.I. They 
are its best boosters. 

i LAUD D. T. I.'s 
= ','HOME MOVIES 

IN CONGRESS 
T. 1.'s remarkable home 

training benefit of visual 
training MOVIES has been 
praised from the floor of 
the House of Representatives in Wo,hington, D.C. and 
recorded in the Congressional Record_ 

Prepare At Home Or In Our Chicago Laboratory! 
See for yourself how readily you may prepare at home, or it our modern Chicago 
lab les, fora good lob or business of your own in one of America's most promis- 
ing, fast -growing fields -TELEVISION- RADIO- ELECTRONICS. 

If you train at home you get (1) the use of a 16 -mm. movie projector and 16 reels 
of animated movies to help yo. learn Important points faster ... easier, (2) mod- 
ern, well Illustrated lessons an (3) sixteen shipments of electronic parts enabling 
you to get valuable practical experience from over 300 projects- including building 
and keeping the electronic equipment shown below. And upor completing training, 
you have the optional privilege of building and keeping a big 21 INCH TV Set. (D.T.I. 
offers another home training in Television- Radio -Electronics, but without the TV set.) 
Get the full story. Mail coupon - oday! 

%%WRVS 
TO 

FARN 

MONEY 
tN TtIEVISUN 

ROO 
ESE iROIYCS 

If subject to military service, the 
information we have for yu 
should prove very helpful. 
Mail coupon today. 

"One of Anerica's Foremosl 

Television Training 

Centers" 

DIVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FOiM E.. LY 

DEFOREST'S TRAINING, INC. 

MEMBER OF NATIONAL FOME STUD' COUNCIL 

MAIL COUPON TODAY! 
DEVRY TECHNICAL INSTITUTE 

X4141 BELMONT AVE., CICAGO 41, ILL. 

\`. Dept. -.. -. 
I would like your valuable information- packed jtublication showing 
how I may gee started toward a good job or my own business in 
Tel a vis ion -Radio -Electronics. 

Name Age 

Street 

City Zone State 
C. T. l.'s Training is Available in Canada 

Apt 

October, 1955 II 



the United States the above procedure would still 
have to be followed, and that the Canadian Gov- 
ernment would forward the letter to the U. S. 
Government after okaying it. 

In other words, no Geiger counter tubes may 
be purchased in Canada without the written per- 
mission of the Canadian Government. Please pass 
this information on, because you have a very 
large number of readers here in Canada, and I 
would like to have them all know the score on 
this. 

PAUL J. KAPITAN 
Mimico, Ontario 

Subscription TV: Pro and Con 

Subscription or "Toll -TV" is, to my mind, an 
excellent way of permitting better programs to be 
telecast. If, as the proponents of the new system 
say, we would be treated to first -run shows and 
important sports events, then it would certainly 
be worth the additional few dollars a month such 
entertainment would cost. There's no good reason 
why people living outside New York City should 
not be privileged to see Broadway stage shows. 

M. J. RASKIN 
Oklahoma City, Okla. 

I read your review of the book "Pay As You 
See TV" (August, 1955, issue) and it stirred me 
to let you know what one reader thinks of this 
idea. Briefly, I think it's horrible. We're paying 
now for the TV shows we see: we pay for the 
initial cost of the TV set, we pay, for the instal- 
lation and the antenna, we pay for upkeep and 

maintenance of the set, we pay additional money 
on our monthly electric bill, and we pay every 
time we buy one of the products that is adver- 
tised on any show. If any further paying is re- 
quired to watch a TV program -I'll nail boards 
over the screen and stick to my radio and the 
local movie houses for entertainment. 

HANK DORFMAN 
Newark, N. J. 

Transistor to Act Like Thyratron 
I would like to know if there is any kind of 

a transistor that can be made to behave like a 
thyratron. 

MARTIN J. BRIEHL, JR. 
Bellevue, Ohio 

A point- contact transistor can be made to 
operate in a fashion similar to that of a thyra- 
tron. The cost of point- contact transistors is, of 
course, quite high. 

Loudspeaker Repairs 
I would like to know something about repairing 

loudspeakers. Would this be a profitable business? 
Also, I do not fully understand how transistors 
work. I would appreciate any information you 
can give me on these two things. 

HERMAN DOMINEY 
Corpus Christi, Texas 

Loudspeaker repairs that you can make at home 
were described in our April, 1955, issue. In most 
cases, any repairs more involved than those, such 
as replacing a cone, would probably be so com- 

READS DIRECTLY ON METER 
FILAMENT CONTINUITY 
LEAKAGE 
INTERMITTENT CONDITIONS 
OR OPENS 
SHORTED ELEMENTS 
GAS CONTENT 

OF 

Because 2/au 4shecd ¡an . ! 
NEW! DIFFERENT! 

HOLLYWOOD 
CRT DYNAMIC RESTORER 

ONLY x4995 AT YOUR DISTRIBUTORS 

STANDARD RETMA 
WARRANTY 

NO MORE NEON LAMPS! 
READS ALL CONDITIONS ON A HIGHLY SENSITIVE, 

ILLUMINATED METER 

ELIMINATES OXIDATION 
RESTORES EMISSION 
WELDS OPEN ELEMENTS 

SHORTS REMOVES SHORTS AND LEAKAGE 
-DISPERSES GAS 

SPECIALLY DESIGNED TRANSFORMER PRO- 
DUCES MOST SUCCESSFUL CATHODE WELD 

QUALITY ON A "BAD- GOOD" SCALE 
OPEN ELEMENTS (CHECKS ACTUAL RE- 
SISTANCE OF WELD INDICATING QUAL- 
ITY OF WELD) 

For further information write 

ANOTHER HOLLYWOOD FIRST! 
New KILOVOLTER measures to 30 (9S KV. Instrument complete with HV 
PROBE 

HOLLYWOOD INSTRUMENT CO. 
206 S. MAIN ST., 

ROYAL OAK, MICHIGAN 

ORIGINAL DESIGNERS OF CRT RESTORING INSTRUMENTS. MFRS. OF MIDWEST CATHODE BEAMER 
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A dramatic demonstration of a new idea to help you understand music better and enjoy it more ... 

MUSICAPPRECIATION RECORDS 

NOTE: Because of the length 
of the symphony, the Tchai- 
kovsky recording is on two 
records -a 12" disc with the 
performance on both sides, 
and a 10" disc with the 
analysis on both sides. 

ON ONE SIDE there is a full 
performance of a great mu- 
sical work, featuring artists 
and orchestras of recognized 
distinction. You listen to 
this performance, and then... 

ON THE OTHER S DE is an 
analysis of the music, with 
the main features played 
separately and explained, so 

that you can learn what to 
listen for. 

Oc+Dber, 1955 

YOU WILL RECEIVE 

SEPARATELY 

A GLOSSARY OF 

MUSICAL TERMS 

Will you accept 

WITHOUT CHARGE 

A COMPLETE PERFORMANCE -WITH AN ILLUMINATING 

ANALYSIS ON A SEPARATE RECORD -OF 

fchaikovsky's 
FIFTH SYMPHONY 

MAX RUDOLF, conducting 

THE STADIUM CONCERTS SYMPHONY ORCHESTRA 

SPONSORED BY THE BOOK- OF -THE- 
MONTH CLUB, this new idea is de- 
signed for those who enjoy good 
music but who are aware, too 
often, that they do not listen 
to it with complete understand- 
ing. There is no doubt about the 
reason: most of us are not primed 
about what to listen for. MusIC- 
APPRECIATION RECORDS meet this 
need -for a fuller understanding 
of music -better than any means 
ever devised. 

YOU TAKE ONLY RECORDS YOU 

WANT . . . A new MUSIC- APPRE- 
CIATION RECORD is issued every 
month preceded by an announce- 
ment written by Deems Taylor. 
After reading this descriptive 
essay you may take the record or 
not, as you decide. You are not 

obligated to take any specified 
number of records. 

TWO TYPES OF RECORDS ... These 
are high- fidelity long -playing rec- 
ords of the highest quality -331/2 
R.P.M. on Vinylite. They are 
twelve -inch discs priced at $3.60. 
An Analysis -Only Record - a 
ten -inch disc -is also provided for 
those who may want it alone, and 
is priced at $2.40. (A small charge 
is added to cover postage and 
handling.) 

TRY IT ONE MONTH -NO OBLIGA- 
TION TO CONTINUE . The 
Tchaikovsky recording will be sent 
to you at once -at no charge. You 
may end the subscription imme- 
diately after hearing this record- 
ing or any time thereafter. 

PLEASE RETURN ONLY IF YOU HAVE A 331/3 R.P.M. RECORD PLAYER 

MUSIC- APPRECIATION RECORDS R68 -10 
c/o Book -of -the -Month Club, Inc., 345 Hudson Street, New York 14, N. Y. 

Please send me at once the Music -Appreciation recording of Tchaikovsky's 
Fifth Symphony, without charge, and enroll me as a Trial Subscriber to 
MUSIC- APPRECIATION RECORDS, with the privilege of canceling at any time. 
I understand that, as a subscriber, I am not obligated to buy any specified 
number of records, but may take only those I want. Also, I may cancel 
my subscription after hearing the first recording, or any time thereafter at 
my pleasure, but the gift offer is free in any case. 

Mr. 
Mrs. 
Miss (PLEASE PRINT) 

ADDRESS 

CITY P°`tof a n No STATE MAR 40 



Thanksfórf/,at56y9plus %itr/ , WE'RE UCINGAVIKINGII WERE ! 
THIS IS A SWELL LAYOUT, PETE. 

WISH I COULD MOVE MY SHACK 
OUT OF THE 
BASEMENT. 

GEORGE, WHY DON'T YOU UNSCRAMBLE YOUR- 
SELF FROM THAT "HAYWIRE "AND BUILD UP A 
PROFESSIONAL LOOKING /I REALLY SHOULD. VIKING IITHAT VIKING 

IT 
HAS YTHING LIKE MIN 

WANT. S BANDSWITCEVERHING 
WITH PLENTY OF POWER,TOO! 

J 
1 

IttbiII+ 

. ", t ^ 
.. V f 

_ ! 

l` ` na't. 
, Ifl I ̀ -. 
61"-dr»AtIllisfi-Ii 

THIS IS THE WORLD FAMOUS 
VIKINGIITHE CHOICE OF 
JUST ABOUT ONE OUT OF 
EVERY FOUR 
AMATEURS. 

THAT'S WHAT I WANT. IT'S 
PROFESSIONAL N APPEARANCE AND 

DESIGN AND IT'S PACKED WITH FEATURES. 

LIKE? I'M REALLY SOLD ON THE VIKING'S 
PERFORMANCE! 

GEORGE, IT'S GREAT!! I 
SEE YOU TOOK MY ADVICE AND GOT A 

VIKING VFO, ALSO. 
AND EVEN IN THE 

SAME ROOM WE NEVER 
HAVE TELEVISION 
INTERFERENCE. 

14 

YOU COULD PUT A NEAT LOOKING 
STATION LIKE THIS IN OUR DEN, TOO! 

SOY! THIS KIT IS SURE COMPLETE! IT INCLUDES 
EVERYTHING FROM THE WIRING HARNESS TO 
THE PUNCHED CHASSIS AND THOSE STEP- 

% 
--AND 

(BY-STEP INSTRUCTION PICTURES 

IT CERTAINLY WAS 
- MAKE IT 

A CINCH 
- ECONOMICAL, 

TOO!! TO WIRE. 

VIKING II 
TRANSMITTER KIT 

10 Thru 160 Meters 
180 Watts CW Input 
150 Watts Phone Input 

Available wired and tested, with tubes ... or as a 
complete kit, the Viking II is today's most popular 
amateur transmitter. 

Cat. No. 240 -102. Complete with tubes, 
less crystals, key and mike. 

Cot. No. 240- 102 -2. Wired and tested 
with tubes, less crystals, key and mike. 

$279.50 
Amateur Nel 

$337.00 
Amateur Net 

E. F. JOHNSON COMPANY 
308 Second Ave. S. W., Waseca, Minnesota 

Please send me a copy of Catalog No. 714, containing a 

complete written and pictorial description of the Viking II. 

NAME 

ADDRESS 

CITY STATE 

POPULAR ELECTRONICS 
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,W*.Start Fixing TVand 

Radio Sets RIGHT AWAY 
TRY IT 

.. even if you have never fixed a / LAMP or DOOR BELL before! 

W hy hasn't somebody done this BEFORE ?" 
That's what you'll say the minute you start 

browsing through this amazing new and complete 
one -volume instruction -manual in radio and TV 
repairs. 

For here at last a well -known EXPERT his found 
a way to tell you in PLAIN ENGLISH how to fix 

almost ANY radio or television set. (And he even 
tells you where you can go to have the extra -tough 
jobs done FOR you . . . at professional rates.) 
Right from the very first chapters you can start doing 
simple repairs . . . and before you're HALF way 

through the book, you can fix HALF the television 
and radio sets that you encounter. Surprisingly 
quickly you can fix your own and friends' sets . - . 

get a service shop job . even start your own 
money- making business right in your own home. 

Why It's So EASY to Understand 

No electronic formulas . no algebra . . . no 
laboratory experiments. Instead you deal only with 
the things that go wrong in sets -how to recognize 
and spot the trouble -and what to do about it. 
"Easy as A -B -C" directions and 700 clear photos, 
diagrams, and drawings show you exactly WHAT 
and HOW to fix, step -by -step. 

The author is Associate Editor of Electronics 
Magazine. He's a long -recognized expert -not only 
on radio and TV -but also on making technical 
subjects easily understood by the average reader. He 
has spent FOUR years making this one -volume in- 

struction manual so practical and easy -to- understand 
that even a man who never fixed a door bell before 
will have no trouble. 

Here's everything you need to know about where 

and how to buy tubes and parts, where and how to 
get a circuit diagram for any receiver; how to choose 

and use basic tools; how to test tubes WITHOUT 
a tube tester; how to adjust 58 common TV controls; 
how to "diagnose" and "cure" common radio and 
TV troubles; how to fix or replace loudspeakers, 
phono pickups; how to install and check antennas; 
and much, much more. 

SEND NO MONEY 
Examine this big 556 -page book for 10 days 

BEFORE you decide if you wish to own it. Try 
it out FREE on your own set. See how easy it makes 

your handling of repairs. Take 10 days to prove it 

PAYS FOR ITSELF, or don't keep it. Just mail 

coupon to: McGraw -Hill Book Co., Inc., Dept. 
PEL -10, 327 West 41st St., New York 36, N. Y. 

'REE 
FOR 10 DAYS IN 

YOUR OWN HOME 

McGraw -Hill's Amazing New Low - 

Cost Instruction Manual Skips 

"Theories" and "Formulas ", Tells 

How- to -do -it in PLAIN ENGLISH ! 

Prove It on Your Own Set 
Save up to $50 a year Just by 

installing. repairing, and ervicing 
your own TV set- Book tells which 
controls to adjust or tubes to re- 
place if picture is entirely dark - 
blurred- split distorted -off center 
-tilted- wiggles and weaves -too 
pale -too black- jitters -snows- 
drifts -etc.. etc. 

Trouble Shooting Chart Tells Wh 

No picture; no raster; no sound. 
Na picture; --aster OK; no sound. 
Na picture; no raster; sound OK. 
No picture; raster OK: sound OK. 
Picture wiggles and weaves, lacks 

blacks- or is very black; raster OK; 
sound OK. 

Picture Jittery, double image; raster 
OK; sound OK. 

Snow on all channels; raster OK; 
sound weak. 

October, 1955 

PARTIAL CONTENTS 
Tools Needed Il o 'fv and Radio plSets Work How to Remove and Re- er Tubes Testing Tubes without 
a Ten Su -1 Using' a Tobe Tester Test and Repte o Resistors, Coutrols'' Switches, t ottrlensers, 

Trans- fermers 
e Tuning Devisees Coutl- Needless - Phouo Pickups and Repair AnteR to Install and and MUCH MORE, 

TELLS NOW TO "Cash TV REPAIRMEN 
D FOR RÁ010 $eta 

DEMAND mutton T radios 
Ove ver 300 mdllon of 

i,; this reu 
,,00y J scan 

airmenl killed money 
make nic 

fieiKtKró ores 

time rep 
ur 

arts id 
m 

m 

es F 

ere to Look for Bad Tube IF: 
Snow on all channels- rester OK; 

sound OK. 
Picture and raster do not All screen; 

sound OK. 
Picture drifts up and down but not 

sideways; raster OK; sound OK. 
Picture muddy and gray; raster OK; 

sound OK. 

TROUBLES. 
29 OTHER COMMON TV OTHER 

FREE 10 -DAY TRIAL COUPON 

McGRAW -HILL BOOK CO., Dept. PEL -10 
327 West 41st St., New York 36, N. Y. 

Please send me, for 10 days' FREE EXAMINA - 
TION. your one-volume "Television and Radio Re- 
pairing." by John Markus. If not delighted with It. 
I 
keep 

may 
and 

pay o$1t.9 
Otherwise, 

plus postage; fol- 
lowed by 3 monthly installments of $2.00 each. 

Name 

Address 

City Zone.... State 
SAVE MONEY. Check here if enclosing full price 

of $7.95 WITH this coupon. Then WE will pay 
delivery. Same 10 -day return privilege -full re- 
fund guaranteed. PELIO 

NM MO W. MS ON J 
15 



WHAT'S NEW 
in Magnetic Recording? 

CAN YOU TELL THE DIFFERENCE between 
two reels of long play magnetic tape? Maybe not, 
but the sensitive oscilliscope can. A complex elec- 
tronic testing device, the oscilliscope is used by 
sound engineers to test the quality of magnetic 
recording tapes. Only a superior tape like new 
"SCOTCH" Brand Extra Play Magnetic Tape 190 
sets a pattern on the oscilli- 
scope screen like the one 
here. Called a "hysteresis 
loop ", the pattern indicates 
that the tape being checked 
offers maximum magnetic 
properties for finest record- 
ing results. 

IT'S SUPER SENSITIVE. "SCOTCH" Brand alone 
has been able to filter out the "dead ", unresponsive, 
and irregular -shaped oxide particles which so often 
cause the uneven, unsatisfactory sound you hear on 
many ordinary long play tapes. Magnetic particles 
used by "ScoTcH" Brand are all alive, active -in 
fact, super sensitive -ready to record even the faintest 
sound with perfect fidelity. This is because "Scarce 
Brand alone produces its own oxide coatings to meet 
even the most exacting recording requirements. 

DO YOU RECORD symphony concerts, operas, 
news events? Then new "SCOTCH" Brand Extra 
Play Magnetic Tape 190 is the tape for you. With 
50% more tape wound on a standard -size reel, 
amazing Extra Play Tape lets you record even 
longer radio programs and home celebrations with 
pauses for reel changeover reduced to a minimum. 
The following comparison between new Extra Play 
Tape and conventional tape proves it. Look at the 
additional recording time new "SCOTCH" 190 Tape 
gives you! 

"SCOTCH" CONVENTIONAL 
EXTRA PLAY TAPE TAPE 

REEL SIZE 5' 7' 10W 5' 7' 10W 

RECORDING TIME* 45 min. PA hr. 3 hr. 30 min. 1 hr. 2 hr. 

*(At 3% i.p.s. using single track) 

LOOK FOR IT at your nearest tape 
dealer's. New, revolutionary " ScQTcH" 
Brand Extra Play Magnetic Tape 190. 
It's the most popular long playing mag- 
netic tape on the market ... made by 
the world's leading manufacturer of 
coated tapes. 

THE TERM SCOTCH" AND THE PLAID DESIGN ARE REGISTERED 
TRADEMARKS FOR MAGNETIC TAPE MADE IN U.S.A. BY MINNESOTA 
MINING AND MFG. CO., ST. PAUL 6, MINN. EXPORT SALES OFFICE: 
99 PARK AVENUE, NEW YORK 16, N.Y. © 1955 3M CO. 
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Alex and costly that it might be a better idea to 
buy a new speaker. As a rule, repairs on expen- 
sive speakers are made by the manufacturer. 
Apart from this, such highly specialized work is, 
in itself, not much of a field either in terms of 
the number of people in it or the money to be 
made. 

As for transistors, try the Sylvania booklet, 
"Transistors and Their Applications," available for 
25 cents from Sylvania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. 

Phono Playback Equipment 
Your article on pickups (June, 1955, issue) was 

fine, and clarified a few points for me on this sub- 
ject. How about following it up with a piece on 
turntables, arms and phono motors? Frankly, 
there seems to be so much "meat" in this area that 
I don't know which way to turn in making a selec- 
tion for my own home system. 

RALPH W. RAWLINS 
Scranton, Pa. 

See our article entitled "Wfzat You Should 
Know About Record Players" in the September, 
1955, issue of POPULAR ELECTRONICS. This story 
discusses automatic record changers and manual or 
"single- play" record players. Each of the units 
described has been found to meet basic require- 
ments for use in a home hi -fi system. 

Starting on pages 75 and 80 of this issue, you 
will find articles which discuss separate tone arms 
and turntables that are available to the home 
audio enthusiast, and which -when properly as- 
sembled- provide the ultimate in record -playing 
equipment. 

"Gag" Record Titles 
Carl Kohler's story "Scheme and Variations" 

(July, 1955, issue) was tops. It describes the situa- 
tion in my own household exactly. By the way, 
were the titles of jazz records used in the story 
real, or were they "gags "? 

BUD STERNMAN 
Omaha, Nebr. 

Thanks for the applause. The titles were, as you 
put it, "gags" -but, we believe, vaguely reminis- 
cent of the extravagant characteristics of some 
recent discs. 

Electrostatic Reproducers 
r6 The little items in your August, 1955, issue on 
electrostatic tweeters (pages 40 and 89) were very 
interesting. Can you tell me anything about an 
electrostatic woofer? In other words, what's the 
word on a full -range speaker system using only 
electrostatic reproducers? 

SIDNEY PEARL 
Rochester, N. Y. 

Frankly, we too would like to know "what the 
word is" on these units. Rumors have it that 
sooner or later the electrostatic principle will be 
applied to speaker systems that cover the entire 
audio range. Rumors further have it that such 
systems will be commercially available, to home 
users, at prices that compare with the better 
speaker systems currently on the market. Until 
we see and hear such systems, however, the entire 
thing is still in the rumor stage. 30 
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"SCOTCH" BRAND JUGGLES ATOMS 
to produce the finest long play magnetic tape! 

Years ago "SCOTCH" Brand pioneered modern 
magnetic tape -and solved a knotty technical prob- 

lem at the same time. The problem? How to produce 
recording tape with a uniform, magnetically- responsive 
oxide surface for finest recording results. 

"SCOTCH" Brand does it by making its own oxide 
coatings. It's a difficult job and only "SCOTCH" 
Brand does i1 - splitting atoms to transform un- 
magnetic oxide into a super- magnetic coating sensi- 
tise enough to record even a whisper! But this extra 
work is worth the effort, as you'll hear yourself. 
Today -listen to a reel of new "SCOTCH" Brand 

Extra Play Magnetic Tape 190. It offers you 50% 

more recording time on a standard -size reel, plus 
complete fidelity and purity of sound. 

New! ''LOOP -LOK" reel for easier threading! 

Saves time... saves tape! It's 
"SCOTCH" Brand's exclusive 
"Loon- Lox" reel. Just loop tape 
around the new -design center 
pin for instant threading. Tape 
locks tight without necessity 
of wasteful wrap -around, yet 
releases fast at end of reel. 
Enjoy this "ScorcH" Brand 
feature at no extra cost! 

SCp.TCH Exta,ca Magnetic Tape 190 ii 50°'o mure recording Linie 

=í47,i s The rerm'3CDT(71" and the pled drues are "I IriereJ trademarks 'or Magnante rapo made ie U.S.A. by MINNESOTA MINING AND 

i- rßí ®r3 st rc. CO. St P.ad 6, Moue. Expert Sales Office 99 Park Ave , ter York 16, N.' . C 1955 3M Co 
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QUALITY KITS... BACKED BY 23 
YEARS OF ELECTRONIC MANUFACTUR- 
ING EXPERIENCE BY G. E. E. CO. 

Super Sensitive GEIGER COUNTER KIT AEK100 
Features found only in much higher priced kits. Batteries incl. 
(not sold less batt.) 
Geiger tube 900 volt halogen quenching type, 
protects against burnouts. 100 counts per min. 
Detects minimum radiation harmful to health; 
detects presence of uranium or other radio -active 
ores. Simple operation, rugged construction. 
Low cost battery replacement. High gain power 
amplifier, ultra sensitive geiger tube for phenom- 
enal high sensitivity. Radio- active sample & 
headphone incl. 
Has shoulder carrying strap, long battery life, 
unlimited life geiger 900 volt tube, halogen 
quenched, unaffected by light or temperature ( -50° to 125 °), 
finely finished all steel case. 
AEKI00 Geiger Counter Kit complete as above with batteries, tubes, 
wiring & assembly & operating instructions 19.65 
AE100- complete factory built, ready to operate 32.95 

Wide Band 5 In. Oscilloscope Kit Model 555K 
Compare outstanding performance with higher priced kits. For color 
TV & black & white. Ideal for general lab & service application. 
Push pull 3 stage vertical amplifier with cathode 
plate follower circuit Multivibrator type sweep 
generator 15 to 150,000 CPS Compensated step 
type attenuator Z axis modulation available 
Anastigmatism control built in (spot size) Retrace 
blanking 5 -way binding posts for all terminals 
Low impedance drive from sweep coupfing. 
Complete, all tubes incl. 5" CR tube; illus. 
wiring & assembling, operating instructions. 
Wt. 20 lbs. 

SPECIFICATIONS VERTICAL HORIZONTAL 
Freq. Resp. Actually useful to 4 mc. Actually useful to 700 kc. 

Max. Snst. 25 mv. per RMS inch 0.3 volts per RMS inch 

Input Imp. 

Amplifiers 

3.3 megohms across 500,000 ohms across 
30 mmfd. 35 mmfd. 
Video compensated Non -parallax deflec- 

tion type output 

Kit Model 555K 59.50 Factory wired complete 89.50 

327K Tube Tester Kit 
Tests all tubes in all current radio & TV 
sets, also color TV -new 600 ma series 
string -type, etc, Has line voltage regu- 
lator- "free point" obsolescence -proof ele- 
ment switching system -short & leakage 
tests -can't insert tube in wrong socket - 
fuses protect meter & transformer sepa- 
rately. New loose leaf book with indexed 
tube data cards -no obsolescence -new 
tube data quickly inserted -far ahead of 
rollcharts. Picture Tube Adapter $3.95 

327K Kit Complete 33.95 
327 Factory wired & tested 48.95 

480K Multi- Tester Kit 
1000 ohms per volt. Measures DC volts - 
AC volts -DC amp. -DC milliamps. -ohms- 
megohms- decibels -output meter. Molded, 
bakelite panel, case, battery cradle - molded 
in jacks- circuitry design protects against 
meter damage -high sensitivity. 

480k kitcompletewith batteryand all parts 12.75 
480 Factory wired and tested 14.85 

Get those kits from your distributor. Write for literature, Dept. P -10. 

GENERAL ELECTRONIC EQUIPMENT CO. 
MANTl1A AVE. and GLENDALE ST., EASTON, PA. 

A Division of Radio City Products Co., Inc. 
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Delayed Audio Signals 
Could you give me any information as to how 

to effect a delay of an audio signal without dis- 
torting it, whether by a special circuit or other- 
wise? 

LEON COTTRELL 
San Diego, Calif. 

Delay networks are commercially available 
which will delay an audio signal by any de- 
sired amount. A tape recorder with an extra 
playback head can also be employed for re- 
corded material. This extra head is located 
behind the regular playback head, the spacing 
being determined by the amount of delay re- 
quired. For example, with a tape speed of 71/2 
ips, a spacing of 3/4" will provide a delay of 
1/10 second. This scheme is sometimes used to 
produce artificial reverberation effects. 

If the original signal is being recorded on 
tape, a delayed signal may be obtained by 
locating a playback head behind the record- 
ing head as indicated above. 

Surplus Conversions 
Would you mind telling me if it would be worth- 

while to convert a surplus oscilloscope for use in 
my home workshop? It is a BC -929, and uses a 
3BP1 C -R tube, two 6SN7's, two 6H6's a 6G6, 
6X5, and 2X2. The power transformer and what 
appears to be a choke are missing. Also, do you 
know where I might get a schematic or some con- 
version data on this scope? 

R. A. SHIPP 
South Gate, Calif. 

In general, we do not recommend conversion 
of surplus equipment unless the changes re- 
quired are minor. Several companies sell kits 
which are nearly as cheap as surplus equip- 
ment, have a professional appearance, and 
usually perform much better. 

There is at least one advertiser in our sister 
publication, RADIO & TELEVISION NEWS, that 
sells conversion instructions on various items of 
surplus equipment. Perhaps this company can 
provide you with the desired information. 

Rain Alarm Has Fail -Safe Feature 
I have read with great deal of interest the article 

concerning the "Rain Alarm" (June issue, page 58), 
and find that such a circuit is exactly what I have 
been looking for. There is, however, a slight prob- 
lem in my particular application. I need a circuit 
that will "pull in" when the resistance is reduced. 
The reason for this is that I wish the circuit to be 
a little more foolproof. 

JOSEPH JANES DUNN 
Mineral, Va. 

The present circuit has a "fail safe" feature, 
i.e., in case of a component failure, the relay 
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How's your 

BATTING AVERAGE 
with the boss? 

Are you still making a hit? Are you up for the job 

ahead? Here's a sure way to score in any league! 

If your boss is like most, he's casting his critical eye 

on everybody these days. He wants to know how you 
stack up. Are you making good -or marking time? 
When the changes come, will you go up -or out? 

This is no time for casual resolve. What you plan 
to do six months from now may be too late. You've 
got to prove your worth -NOW! 

3 FREE BOOKS 

FOR REAL JOB SECURITY BET I.C.S. TRAINING 

The quickest, surest way to impress your boss is to 
show him that you're better equipped than thé next 
guy. And here's where I. C. S. can go to bat for you! 

Y. C.S. training is approved training! Leading 
companies know it -and use it! At your request, 
your boss will get regular reports of your progress 
with I. C. S. More important, he'll notice the imme- 
diate improvement in your work. 

LEARN IN YOUR SPARE TIME -SET YOUR OWN PACE 

I. C. S. instruction is personalized instruction. No 
interference with other activities. No slow classmates 
to hold up your progress. You forge ahead as rapidly 
as your time and ability permit! 

I. C. S. Courses are practical, up -to- the -minute. 
What you learn one night, you apply the next day. 
You get bedrock facts and theories plus everyday 
know -how. Graduates get the famous I. C. S. diploma 
-recognized everywhere. "I got a break over more 
experienced fellows because of my I. C. S. training," 
says M. A. D., Suncock, N. H. 

QUICK WAY TO TEST YOUR EXECUTIVE ABILITY 

Successful men know how to make decisions. Don't 
put it off ! Mail the coupon today! 

Free, illustrated catalog outlining opportunities in the field that interests you. Also 36 -page, pocket -size guide to 

advancement, "How to Succeed,' a gold mine of helpful tips. Also, free sample lesson (Math). 

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

INTERNATIONAL CORRESPONDENCE SCHOOLS ICS 
BOX 85290 J. SCRANTON 9, PENNA. (Partial list of 277 courses) 

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

ARCHITECTURE AVIATION CIVI L, STRUCTURAL LEADERSHIP O Television Technician 

and BUILDING D Aeronautical Engineering Jr. ENGINEERING Foremanship RAILROAD 
CONSTRUCTION D Aircraft & Engine Mechanic D Civil Engineering D Industrial Supervision D Air Brakes O Car Inspector 

BUSINESS O Construction Engineering O Leadership and Organization D Diesel Locomotive 

D Advertising O Highway Engineering O Personnel -Labor Relations D Locomotive Engineer 

D Bookkeeping and Accounting O Reading Struct Blueprints MECHANICAL O Section Foreman 

O Business Administration O Sanitary Engineering AND SHOP STEAM AND 
D Business Correspondence O Structural Engineering D Gas -Electric Welding DIESEL POWER 
D Public Accounting D Surveying and Mapping O Heat Treatment O Metallurgy D Combustion Engineering 

D Creative Salesmanship DRAFTING O Industrial Engineering D Diesel -Elec. O Diesel Eng's 

D Federal Tax D Aircraft Drafting D Industrial Instrumentation D Electric Light and Power 

D Letter -writing Improvement O Architectural Drafting D Industrial Supervision O Stationary Fireman 
O Office Management O Electrical Drafting D Internal Combustion Engines D Stationary Steam Engineering 

D Professional Secretary O Mechanical Drafting D Machine Design- Drafting TEXTILE 
O Retail Business Management D Mine Surveying and Mapping O Machine Shop Inspection D Carding and Spinning 

D Sales Management O Plumbing Drawing and O Machine Shop Practice D Cotton, Rayon, Woolen Mfg. 

O Stenographic -Secretarial Estimating O Mechanical Engineering D Finishing and Dyeing 

D Traffic Management D Structural Drafting O Quality Control O Loom Fixu'g O Textile Dewing 

ELECTRICAL O Reading Shop Blueprints O Textile Eng'r'g O Throwing 
D Electrical Engineering O Refrigeration D Warping and Weaving 
O Electrical Maintenance O Sheet Metal Worker MISCELLANEOUS 
O Electrician O Contracting D Tool Design D Toolmaking O Domestic Refrigeration 
O Lineman RADIO, TELEVISION D Marine Engineering 

HIGH SCHOOL O Industrial Electronics O Ocean Navigation 
O Commercial O Good English D Practical Radio TV Eng'r'ng D Professional Engineering 
O High School Subjects O Radio and TV Servicing O Short Story Writing 
O Mathematics O Radio Operating O Telephony- 

D Air Conditioning- Refrig. 
D Architecture 
D Architectural Interior 
D Building Contractor 
O Building Maintenance 
O Carpenter and Mill Work 
O Estimating 
O Heating 
O Painting Contractor 
D Plumbing 
D Reading Arch. Blueprints 

ART 
D Cartooning 
O Commercial Art 
O Fashion Illustrating CHEMISTRY 
O Magazine Illustrating D Analytical Chemistry 
D Show Card and Sign Lettering D Chemical Engineering 
D Sketching and Painting D Chem. Lab. Technician 

AUTOMOTIVE O General Chemistry 
D Auto Body Rebuilding O Natural Gas Prod. & Trans. 
O Auto Elm. Technician D Petroleum Engineering 
O Auto -Engine Tune Up O Plastics 
O Automobile O Pulp and Paper Making 

Name Aga Home Address 

City Zone State Working Hours A M to P M 

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

Occupation Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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would drop out and actuate the alarm. This 
is the ideal type of operation; if the circuit 
were redesigned as requested above, failure 
of any components would not result in a warn- 
ing to the user. 

Converting to Battery Operation 
I would like to change a tape recorder now op- 

erating on 110 -120 volts to battery operation. 
G. JENTZENS 

Washington, D. C. 
It is difficult to give general instructions on 

converting a 117 -volt a.c. tape recorder to bat- 
tery operation without knowing more about the 
recorder. Usually, the motor in such a recorder 
requires a 117 -volt 60 -cycle source, and cannot 
be directly converted. The electronic portion 
would require A and B batteries giving the 
same voltages as are presently used. 

We recommend that an inverter be used, 
along with a 6- or 12 -volt storage battery. 

Crystal Receiver for R/C 
Is it practical to trigger one of the new sensi- 

tive radio- control relays by means of the output 
of a receiver using a crystal diode with no ex- 
ternal power supply for the receiver? 

MELVYN JAFFA 
Brooklyn, N. Y. 

A crystal receiver can be readily designed to 
operate at R/C frequencies. However, the 
amount of power available from such a re- 
ceiver would in general be far too small to 
provide reliable operation of even a very 
sensitive relay. The limited antenna size on 

R/C models and the low output power of most 
R/C transmitters severely restrict the power 
picked up by the receiver antenna. 

Car Battery Inverter 
I have an a.c: d.c. set in the country. Sometimes 

the power line fails and I want to hook the set up 
to my car battery. Can you show a power supply 
taken from a 6- or 12 -volt car battery that might 
be used for such operation? 

CHARLES KUNDE 
Roselle, III. 

In the May issue (page 98), there was an article 
on "Tape Recorders" by Bert Whyte which I found 
very interesting. I was wondering what would be 
the best and cheapest way to put a tape recorder 
in my car, which has a 6 -volt system. 

WILLIAM J. GENTRY 
Hoisington, Kans. 

I wonder if you could provide some details or 
diagrams of a converter which would enable me 
to get 115 volts, 60 cycles, and 50 watts from my 
car battery. 

HANS R. STEINHARDT 
Rochester, N. Y. 

Operation of 117- v.a.c. or a.c. -d.c. equipment 
from a 6- or 12 -volt car battery is best accom- 
plished by means of an inverter. Several good 
commercial units are available for this pur- 
pose, the price depending somewhat on the 
power required. We have not published con- 
struction details on such units because the re- 
quired components would cost nearly as much 
as a commercial unit. Contact your local parts 
distributor for further information. 

THE NEW PRESTO 

made by the world's largest maker 
At Improves record periorrnance 

tremendously...delivers pro- 
fessional broadcast quality! 

Simple operation -a sideway 
flick of the control lever se- 
lects 3 speeds -331, 45, 78 
rpm. 

Quiet insured! Precision deep - 
well turntable bearing. 

ïrouelte T-18 

of precision recording equipment. 
Quality plus! Extra heavy 
weight, cast aluminum 12" 
table covered with non -slip 
cork. 
Beautiful design -smart tele- 
phone black and brushed 
chrome finish. 
Easy to install ... only rec- 
tangular cut -out needed. Easy 
to buy at only $53.50. 

Presto Pirouette 
T -18H Turntable 

The history- making 
T -18 with hysteresis 
motor...a magnifi- 
cent hi -fi instru- 
ment. $108. 

Styled by Bruce 

Presto Pirouette 
T -68 Turntable 

The 16" version of 

Presto Pirouette 
T -6811 Turntable 

A 16" flick -shift 
PRESTO'S flick -shift turntable with hys- 
T-18 ... for homes teresis motor ... a 
with fine hi -fi col- new pinnacle in 
lections. $79.50. hi -fi. $134. 

Kamp, leading industrial designer 
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RECORDING CORPORATION 
PARAMUS, NEW JERSEY 

Export Division: 25 Warren Sheet, New York 7, N.Y. 
Canadian Division: Instantaneous Recording Service, 42 lombard Sheet, Toronto 

REVOLUTIONARY 3 -SPEED MECHANISM 
The Pirouette is a miracle of pre - 
cision design on the inside, em- 
bodying the exclusive "flick shift" speed mechanism, with 3 idler wheels mounted on a single movable plate. Insures professional 

speed accuracy and trouble -free performance. 
Send this coupon for more information 1 

PRESTO RECORDING CORP. 
Hi -Fi Sales Division, Dept. PE -10 Paramus, New Jersey 
Rush catalog sheets on the new PRESTO 
PirouetteT- I8,T- 18H,T- 68,T -68H turntables 
and name of nearest PRESTO distributor. 

Name 
Address 
City Zone 
State 
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NOW: SAVE up to 50% 

BUILD YOUR OWN 
E -V HIGH FIDELITY 

Speaker Enclosure 

THE BARONET KIT. Phenomenal répro- 
ducer for such small size. This folded - 
horn' corner enclosure is designed for 
use with E -V Model SP8B 8 -in. Radai 

speaker. E -V 735 or 7358 Super Sonax 

UHF driver can be added for a sep- 

arate two -way system. Finished size: 
23 in. high, 14 in. wide, 13 in. deep. 
Shpg. wt. 24 lb. 

Model KD7 Net, 524.00 

THE ARISTOCRAT KIT. Folded -horn cor- 
ner enclosure designed for 12 -in. speak- 
ers and separate 2 and 3 -way systems. 
For use with Electro -Voice SP12 or 

SPI2B coaxial speakers, 12TRX or 

12TRX8 triaxial reproducers, and 108, 
Ill 2 -way and IOBA, 111A 3.-way sys- 

tems. Smooth reproduction down to 35 

cps, with remarkable purity and effi 
ciency. Finished size: 295/e in. high, 
19 in. wide, 153/4 in. deep. Shpg. wt. 
37 Ib. 

Model KDG Net, $36.00 

. 

EVERY PIECE PRECUT 

in Reddy -eo-"iddem&e KITS 

THE EMPIRE KIT. Economical, folded 
horn enclosure for use in a corner or 
flat against one wall. Designed for 
15 -in. speakers and separate 2 and 
3 -way systems. Particularly effective 
when used with SP15B coaxial speaker, 
1512X8 triaxial reproducer, or 116 

2 -way or 116A 3 -way system. Recom- 
mended components for Regency kit 
may also be employed. Finished size: 
295e in. high, 32 in. wide, 16 in. deep. 
Shpg. wt. 45 lb. 

Model K05 Net, $48.00 

Now you can own an acoustically correct 
Electro -Voice high -fidelity folded -horn speaker 
enclosure for your home music system and save up 
to one -half! Build it yourself ...seven models to 
choose from...wall types...corner types...for 
full range loudspeaker... for separate two, 
three and four -way speaker systems. 

All parts are precut -ready to assemble. Exterior 
surfaces are clear -grained birch. Easy, step -by -step 
instructions show you how to "Do -it- Yourself:' 

$ eautiful furniture finish is easily obtained with 
än E -V Finishing Kit.* E -V Decorative'li'im Kit* 
adds the final touch. ( *Available separately.) 

THE REGENCY KIT. Most popular low- 
boy style folded -horn enclosure that 
can be used in corner or flat against 
one wall. Improves the bass range and 
response of any 15 -in. speaker. Makes 
an outstandingly efficient reproducer 
when used with E -V SP15 coaxal speak 
er, 15TRX triaxial reproducer or 114A 
2-way or 1.148 3 -way system. Finished 
size. 295-e in. high, 331/2 I . wide, 19 

in deep. Shpg. wt. 70 lb. 
Model K04. Net, $69.00 

giee-rirfeL 
ELECTRO-VOICE INC. BUCHANAN, MICH. 

See your E -V Hi -Fi 
Distributor for 
Construction Books 
and K -D Kits 
-or write for 
Bulletin 211. 

October, 1955 

THE PATRICIAN IV KIT. An interior 
assembly kit for those desiring the 
finest This augmented design of the 
Klipsch corner folded -horn bass sec- 
tion delivers an added full octave of 
bass Designed for use with E -V 

, Model 103C Patrician IV four -way 
driver components For built -in in 
stallations or to be decorated as you 
choose'. Finished size: 571/2 in. high, 
341/2 in wide, 26,e in deep Shpg. 
wt. 150 lb. 

Model 1(01 Net, $99.00 

THE CENTURION KIT. Four-way system 
folded -horn, corner enclosure. Uses ex. 

elusive E -V "W" type single -path in. 
direct radiator for propagation of ex- 

tended bass. Sealed cavity behind 15 

in. low -frequency driver cone promotes 
superlative transient response, subdues 
cone excursions, lowers distortion. For 

use with E -V Model 105 or Model 117 

package of driver components. Finished 
size: 421/e in. high, 29 in. wide, 22x/2 

in. deep. Shpg. wt. 75 lb. 

Model KD3 Net, $79.00 

THE GEORGIAN KIT. An interior as 
sembly kit that creates authentic 
Klipsch indirect radiator type corner 
folded -horn bass section far 15 in. 
4 -way speaker system. Exceeded in 
range only by the Patrician IV. For 
use with E -V Model 105 or Model 117 
package of 4 -way driver components. 
For built -in installations er to be 
decorated as you choose. Finished 
size: 38x/2 in. high, 263/4 in. wide, 
22x/2 in deep. Shpg. wt. 88 Ib. 

Model K02 Net, $58.00 
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LEARN TO BUILD 

ELECTRICAL BRAINS 

Work at Home 
No Previous Knowledge 
of Computers Needed 
Free Information 
Full Instructions 

GENIAC COMPUTER KIT 
Build your own semi- automatic 

computer at home with GENIAC' 
the complete Electrical Brain Con- 
struction Kit. 

No previous knowledge of com- 
puters needed. All Instructions in 
64 -page graded manual. 

Over 400 parts 
and precision made 
components. _ 

ONLY 

199, Kit makes 33 different computing reasoning and 
game playing machines (including Tit- Tot -Toe) Is 
fully guaranteed with a seven -day return privilege. 

-MAIL THIS COUPON- 1 
Protect F-1,29 St., Marks Place, New York 3, N. Y. 

Pleas* send me GENIAC Kit with Manual It $19.95. 
Please send me Free information about GENIAL Kits 
Name Address 

e 

JOIN THE 

RECORDED TAPE OF 

THE MONTH CLUB 

AND SAVE! 
Now . the finest fidelity recordings 

exclusively on tape through The 
Tape of The Month Club. 

Every month the club selects a new re- 
cording as its tape of the month, and 
makes it available exclusively to club 
members. Each member receives a FREE 
4" preview reel . and hears the se- 
lection before buying. Full tapes, on 7" 
reels, cost club members only $5.95. 
Membership dues are only $5 for one 
year. Members get 12 preview tapes 
AND ARE UNDER NO OBLIGATION TO 
BUY MONTHLY SELECTIONS! 

Members receive a FREE BONUS tape 
of their selection ... with every 4th 

tape of the month purchased! 

SEE US AT THE AUDIO FAIR -Oct. 13 

to 16 -HOTEL NEW YORKER -Room 545 

Send $5 annual dues -or 50c for sample 
preview tape to: 

RECORDED TAPE OF THE MONTH CLUB 
P. O. Box 195, Dept. PE -1, 

Radio City Post Office. New York, N. Y. 

GREAT OPPORTUNITY FIELDS 
Conditions are changing. Many "one operation" jobs that 
have paid well will not last. Don't be satisfied with a "no future" 
job. Whether 17 or up to 45 years of age, train the Coyne 
way for a better job and a real future in ELECTRICITY or 
TELEVISION -RADIO, fields that offer a world of opportunities. 

YOU can TRAIN in great CHICAGO SHOPS 
Train on real, full -size equipment at COYNE where 
thousands of successful men have trained for over 56 years 
-largest, oldest, best equipped school of Its kind- established 
in 1899. No advanced education or previous experience 
needed. TRAINING APPROVED FOR VETERANS. 

B. W. COOKE, President FOUNDED 1899 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. PAULINA STREET, CHICAGO. Dept. 75 -71H 

ELECTRICITY * RADIO * TELEVISION * REFRIGERATION * ELECTRONICS 
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START NOW -PAY LATER- Finance Plan 
and Easy Monthly Payment Plan. Also part - 
time employment help for students. 

Get FREE Book 
Send coupon for 48 page 
illustrated book "Guide to 
Careen in Electricity and Tele- 
vision- Radio." No cost; no 
obligation; no salesman will 
call. Get vital facts now ! 

B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL 
500 S. PauilnaSt.,Chicago 12, Ill., Dept. 75-11H 

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

Electricity Television -Radio 

Name 

Address 

City State 
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CABINART '56 
MODEL 10 
MODEL 11 

MODEL 21 MODEL 65 MODEL 22 
MODEL 27 
MODEL 28 
MODEL 2711 
MODEL 2811 
MODEL 65 
MODEL 70 
MODEL 7111 'í -- 

MODEL 7113' 
1111 MODEL 90 

MODEL 91 
MODEL 90U 
MODEL 91U 
MODEL 800 
MODEL 80011 
MODEL K8.3 
MODEL KR-3U 
MODEL KR-4.12 
MODEL KR -4.15 
MODEL KRS 
MODEL KR 5.11 
MODEL KR -SP for tape recorder, 
MODEL ST -1 record changer, 
MODEL ST -2 and 
MODEL 5T 
MODEL ST.6 .4 
MODEL Si -5 
MODEL ST -6 
MODEL ST -7 
MODEL ST-8 
MODELST -9 

16 NEW EQUIPMENT 

; 
spp 

j 

1k 

{ w;_ 

THE THE THE 

/ //rtll 

R 3 i \C 
// / 1 ,., i 

.`- /< 

SPEAKERS SPEAKERS SPEAKERS 

CABINART SPEAKER SYSTEMS 

, storage 
turntable, 

tuner, amplifier 
speaker, if desired. 

CABINETS 

KIT27K 

KIT 28K MODEL 27K 

KIT 80 MODEL 28K 

KIT8112 

KIT 8115 3.. 

KIT K 3 

KIT K-4.12 

KIT K-4.15 

KIT KST -1 

KIT KSi T 

KIT KST.3 

KIT EST -4 

KIT KST.5 

KIT EST -6 - - 
KIT EST -7 

KIT ISST -8 TWELVE NEW H I - F I KITS 
KIT KST -9 

,..,,.,., ,. , .. ... .......... .._ -...,, ,,., 

N 

. . . EVEN A HI -FI STORAGEWALL 

ACC -1 

ACC -T TURNTABLE BASE 
ACCTU WITH LEVEL RECORD 
ACC -3 AND LEVELING CABINETS 
ACC4 DEVICES . . 3 SIZES 
ACC 5 
ACC -6 
ACC -7 
ACC -7A and NINE HI -FI ACCESSORIES FOR THE SOUND ENTHUSIASTS. 

Factory and Oßces: 8'klyn, N. Y. 

Each CABINART design is on engineer's 
answer fo an individual hi -fi equipment 
storage problem. Each cabinet, prop- 
erly used, is a designer's expression of 
the elements of good furniture design. 

If your hi -fi dealer does not stock 
Cabinart, write for the name of our 
nearest Cabinart dealer or moil order 
house. 

W CABINART '56 CATALOGS 

1. EQUIPMENT STORAGE 
2. EQUIPMENT /ENCLOSURE KITS 

3. REBEL HORNS & SPEAKERS 
4. THE CABINART STORAGEWALL 
5. HI Fl ACCESSORIES 

The pioneers in high fidelity radio furniture 

Cabinet./ is a division of G d H Wood Products Co-, Inc. 99 N. Ilth St. Brooklyn il, N. V. 
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HF. DATRTERS FOR 

POPULAR 
HARD 
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r0 c GET RIS FOR KITS 

WE HAVE TH EM! 

TWO TRANSISTOR RADIO RECEIVER KIT 
This regenerative two Transistor Radio has given more than ample earphone volume on broadcast stations located several hundred miles away. When used with 80 ft. outside antenna well beyond 1000 miles have been repeatedly heard. Kit comes complete with two transistors. Argonne transistor audio transformers. condensers.. resistors mason - Ite board etc.; schematic diagram plus 115 page book, showing more than 50 practical transistor circuits and "How- to- do- It -In. tructions". 
KT -70 Complete Kit with Batteries 
Net 10.95 

3 TRANSISTOR PUSH -PULL AUDIO AMPLIFIER 
>- FOR SPEAKER OPERATION 

don 
Ní000L01e.Trer 

high Im Inputs Inr. 
notching Pool eon. 1. 
needed (1111-1004 lar 
mesnell< lows ass pro- 
em aT-71 . 

MAKE YOUR OWN 
PRINTED CIRCUIT 

Nil'l'IIINC l ;LSI? 'l'O BUY' 
Our inexpensive Etched -Wire 
Kits Contain: Laminated Cop - per Boards (XXX -P); Printed 
Circuit Tube Sockets; Copper Etching Material and instruc- 
tions; Etch-resistant material 
for Circuit layouts; Eyelets and drill for connections; 
Scaled Layout Sheets for mak- ing your own or standard 

PRiwff. 
h1Aóort'isitl 

tr, / 4,4 I 

91)1100-- 
Pr nted Circuits. All Kits Are Supplied with Plastic Case 

5001P -BASIC KIT 5003P -SERVICEMAN Contains a complete assort- &TECHNICIANS' KIT ment of materials needed to Contains three times the mate - make a variety of different r rial of Kit SOOlP with 
grains 
Printed Circuits. Circuit Die- special, 
1 -tube Receiver. uMuitimeter and : double -faced Copper Boards. 

only Only I Only ENEI 
5004P- PRODUCT DESIGNERS' KIT This special Kit enables the Manufacturer and Laboratory to make pilot run of etched wire Printed Circuits with his own staff and facilities. Contains all the latest information, materials and methods for adapting your product to mass production -c niques. 

With the New Lafayette KT- 89.Kit you can now build a self-powered, push -pull Class 
B translator, audio amplifier for speaker operation, having a frequency response of 100.8000 cpa. The Argonne Transistor transformers were especially designed for transistor circuits. Kit comes complete with 

3 translators, push-pull input and output transformers chassis 3 x4 "xl ", condensers . resistors, battery holders, etc., schematic diagram. 
KT -55 Complete with batteries..,.Net 17.95 

TWO TRANSISTOR PREAMP KIT 

27.00 

2 TRANSISTOR POCKET RADIO KIT 

With the Lafayette KT -71 you can now build 
a simple Transistor preamp in a matter of hours. The overall result will be a noiseless. hornless and virtually distortionless amplifier. 
The complete unit is mounted on an aluminum chassis size 3 "x4 "xl ". The Kit comes com- 
sistors, 

with 
holders, batteries, etc and schematic diagram. 

KT-71 Complete Kit Net 5.911; 

LAFAYETTE GEIGER COUNTER KIT 
WITH HIGH SENSITIVITY 
VICTOREEN TUBE 1B85 

Lafayette Geiger Counter Kit with Nish Sensitivity Victoreen 1885 tube, makes this one of the most outstanding kit buys in the country. This tube is used only in the most expensive equipment. Easy to build, at only 
p fraction of the price, of commercial in- struments of this type. Just turn it on, flip the high voltage switch and listen to the clicks. Kit includes all parts, tube, carry- ing case, 221/2" and 11/2" volt Batteries. 
Complete instructions for quick assembly. 
Shpg. wt., 11/2 lba. 
KT -75 - Net 14.95 

a 

Packed into a 21/2"x31/2"x11/4" plastic case. This Two Translator plus crystal diode radio kit offers many surprises, utilizing a regener- ative detector circuit with transformer coupled audio stage, gives you high gain and excel. lent selectivity. Pulls in distant stations with ease_with more than.ample_eaCphone volume. Kit _comes Complete with two transistors. crystal diode. loonstick. Argonne transistor 
tudio 

transformer resistors, condensers, plas- 
ic case, etc. Including schematic and in- structions. 

KT -65 Complete kit with Miniature Dynamic. 
Earphones Net 13.75 
Less Earphones Net 11.80 

ELECTRONIC STERILIZER KIT 

7.75 

...a..,.. 

LAFAYETTE EXCLUSIVE! DYNAMIC EAR PHONE 
A new lightweight plastic ear phone espe- 
cially Imported by Lafayette to bring you 
the high quality of a dynamic ear phone with the ease and comfort of an almost weightless unit -at a price less than half 
that of any comparable unit. Fits right into 
ear. Excellent sensitivity of 85 db. Ideal for 
use with miniature sets, hearing aids, tran- 
scribing, etc. DC resistance 2000 ohms. im- 
pedance 5000 ohms at 1000 cycles. Com- ply with 3 ft. plastic covered cord. 

Net 1.95 
LOW IMPEDANCE MODEL FOR SILENT 

LISTENING OR VIEWING 
Will replace speaker on any radio set or T.V. for silent listening, by direct connection to secondary of output transformer. Im- 
pedance 8 ohms. 
MS -Ito Net $1.95 

NEW POCKET AC-DC VOM MULTITESTER 

1.000 ohms per Volt 
ACDC MUI.TITSSTER, An 
idea portaD e unit Nat meets 
the need for a compact, yet ru ged test Instrument. Uses 

t lange easy ttoo read scale. Uses loi preecCision resistors, Jew- eled D'Arsonvai tnlcroamo meter move- 
ment. Ranq s: ApCDC sad output volts 

3. 2 . 0.250. O 10 OV DC current 0.t. 
0.10 

0.300. M desistance 0.10K and" 1 bK ohms. 
pSloe: 

4 x 3t/ x 
1 Su plied complete with test leads 
an ppotterlies Shag. Wt. 21/2 Ibis. 
MODEL RNL27C Complete - 
Singly, ea. 7.95 

TRANSISTOR 
TYPE 2N107 

P -N -P 

511. 

Complete-professional appearing kit to bull your own germicidal lamp; Consists of 8 watt germicidal lamp, lamp sockets, starter. starter socket, pre- punched white enameled fixture box. SPST switch, line cord and plug. Necessary nuts, bolts and screws. In 
Fluded simple wiring diagram. Shpg. wt., 3 lbs, 

K -79 Net 7.75 

CRYSTAL MICROPHONE 
COMPARE IT WITH ANY MIKE 
AT 2 to 3 TIMES THE PRICE 

A quality crystal Microphone for 
PA systems, house recorders. etc. Frequency response 30 to 10,000 cycles. Output level -52 db. Pro. vides ample output for use with low gain amplifiers. Complete with 
5 ft. of shielded cable. Shpg. wt.. 31" lbs. 
PA24- in lots of 3,each .. 3.95 singly. 

TRANSISTOR 
455 KC I.F. I {f 

Specially designed for ,p transistor circuits. only 
1 square by a/2" high. 

5- 
In lots 

12s- 
of 10, each 790 

Single, Each 890 

each 4.2S 

TRANSISTOR 

TYPE 2N222 
P -N -P 

HERMETICALLY SEALED 

TIMER -SWITCH SALE 3.95 
Automatically turns on adio, television sets, toasters, cofiee 
makers, etc. - at any p e -set time within 12 hour p rlod: 
also tells time. Requires 31/0 
diameter round hole. Depth 
á [ i d dial 

face 
21/2 ". Shpg. 

MS02. for 110V/80 Cy,,AC 

Inette 
nd¡U BBNOONNA.N.1. 542 E.FordhamRd / / Mang" I24CentnlAre. 

100 SIXTH AVE. PLAINFIEIO,N.1. 139 West 2ndSt. 

NEW YORK. N.Y. SOSTON.MASS. I lIOFederalSt. 

Include postage with order. 
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NOW... RCA 
TRAINS YOU AT HOME IN 
RADIO-TV ELECTRONICS 

NEW AND UP -TO -DATE HOME 
STUDY COURSE ... Clearly written 
by men with years of servicing and 
teaching experience. Easy to under- 
stand . . . step -by -step instruction. 

NO PREVIOUS EXPERIiENCE RE- 
QUIRED. This Home Study Course 
was specifically prepared for students 
with no previous electronics training 

. for those who want a sound foun- 
dation in this exciting field. 

A PRACTICAL COURSE ... You 
receive completely workable kits and 
perform valuable experiments to dem- 
onstrate the theory learned. In fact, 
many students will be able to do 
service work even before they complete 
all the lessons. 

YOU BUILD AND KEEP THESE FINE 
INSIMUMENTS SHOWN 

a multimeter 
a 6 tube superheterodyne receiver 
an r.f. signal generator 
a television receiver 

SINCE 1909, RCA INSTITUTES has 
trained thousands of men in Radio -TV 
Electronics in our Resident Classes. 
Many have well- paying jobs in in- 
dustry; some have established their 
own business. Now this opportunity 
is available to you at home. 
"PAY -AS- YOU -LEARN" PLAN ... 

There is no binding contract. You 
pay for one study group at a time, as 

I 

Vsk. 
RCA INSTITUTES, INC. 
A SERVICE Of RAO/O CORPORATION of AMERICA 

P 

you progress through the course. The 
cost for everything -including the 
high quality equipment that you re- 
ceive and build -is amazingly low. 
RCA INSTITUTES -a service of 
Radio Corporation of America -is 
licensed by the New York State Edu- 
cation Department ... recommended 
by radio and television service or- 
ganizations. 

SEND FOR 
FREE 
CATALOG 
NOW 

RCA Institutes, Inc., Home Study Dept. PE-1 05 
350 West 4th Street, New York 14, N. Y. 

Without obligation, send me FREE CATALOG on the Home Study Course 
in Radio -TV- Electronics. No salesman will call. 

Name 

Address 

City 
350 WEST FOURTH SWIM NEW YORK /4, /It r L 

October, 1955 

Please Print 

Zone State J 
25 
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BOOKSHELF 
"YOUR TAPE RECORDER" by Robert 
and Mary Marshall. Greenberg: Publisher, 
New York, N. Y. 278 pages. Cloth bound. 
$4.95. 

Magnetic tapes and tape recorders, sub- 
jects which usually occupy relatively small 
portions of most books on audio, are here 
accorded the full book -length treatment 
they warrant. 

Helping the tape recordist get the most 
out of his equipmént is the book's basic 
aim. While primarily intended for the 
amateur or home enthusiast, there is much 
in this volume which professionals may 
find useful. 

The authors have based a good part of 
the book on four and a half years of re- 
search which included more than 2500 ex- 
periments with recorders of all kinds. A 
wealth of solid technical information is 

woven into the text to provide a basic un- 
derstanding of the practical applications 
discussed. 

The insides of recorders and the phenom- 
ena of sound and its recording and repro- 
duction are explained; correct recording 
techniques are given; and suitable ampli- 
fiers and loudspeakers for playback are 
described. Numerous photos and diagrams 
add to the usefulness of a handy book that 
should be welcomed by all recording en- 
thusiasts. 

"THE ABC OF COLOR TV" by Harry G. 
Cisin. Published by Harry G. Cisin, Amag- 
ansett, N. Y. 25 pages. Paper bound. $1.00. 

Basic principles underlying color tele- 
vision are clearly explained in language 
that will be familiar even to those with 
only a smattering of electronics or physics. 
Following a discussion of color and light, 
the book goes into the transmission of color 
video and tells what is required for black - 
and -white telecasts as compared with color 
programs. The new concepts and types of 
radio signals, such as "I" and "Q" and 
"additives" are all considered. 

A section on color TV reception explores 
the video detector and amplifier; the lumi- 
nance and chrominance channels; and the 
color sync circuits. The book concludes with 

HIGH -PAY CAREERS 
IN ELECTRONICS - TELEVISION - RADIO 

Await Men with COMPLETE Training! 

26 

Nationally- recognized, accredited Central training is designed ro 
get you into high- paying career positions in the shortest possible 
time. In addition, Central's "Progressive Plan" is so arranged that 
each phase of training you complete qualifies you for a more im- 
portant, better -pay position. In just a few short weeks you are 
qualified for certain basic jobs. Then, with every additional training 
phase that you complete, you qualify "up the ladder" for more 
advanced types of positions. Central offers complete Electronics - 
TV -Radio training leading to an Associate of Science degree, and 
qualifying you as an Electronics Engineering Technician! 
Thousands of Central graduates have been placed at almost every technical 
level in the electronics industry. Free nation -wide placement service. 

3 PROVEN TRAINING PLANS 
(Choose the one that fits your requirements) 

1. HOME STUDY COURSE (with 9 kits of equipment) 
-Qualifies you for diploma, FCC license, and a variety 
of electronics jobs (or transfer into advanced resident 
training). 
2. HOME STUDY -RESIDENT COURSE (with 9 kits of 
equipment) -Home study, followed by short period of 
resident training. Qualifies you for diploma, FCC license, 
and a wide variety of Electronics -TV -Radio positions (or 
continue with advanced resident training). An accredited 
technical institute curriculum. 
3. FULL RESIDENT COURSE -Qualifies you for Asso- 
ciate of Science (A.S.) degree and top -pay employment 
opportunities as Electronics Engineering Technician. Part - 
time employment opportunities available for students while 
training. An accredited technical institute curriculum. 

Don't limit yourself! Get the facts on Centrals complete 
training that can take you just as far as you want to go in 
the electronics technician field. Send coupon today for FREE 
brochure on your opportunities in Electronics. 

VETERANS! Central offers courses 
approved under G. I. Bill 

CENTRAL TECHNICAL INSTITUTE 
Dept. A -105, 1644 Wyandotte St., Kansas City 8, Mo. 

Tell ma more about how you can quality me for a high -pay Electronics career. 

Name Age 

Address 

City State 

If Korean veteran, give approximate discharge date -I 
POPULAR ELECTRONICS 
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The New Model 70 UTILITY TESTER 

FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS AUTOMOBILES T V TUBES 

As an electrical trouble shooter the Model 70: 
Measures A.C. and D.C. Voltages, 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 resist- 
ance range which will measure all resistances 
commonly used in electrical appliances, motors, 
etc. 

Leakage detecting circuit will indicate continu- 
ity from zero ohms to 5 megohms (5,000,000 
ohms). 

Will test toasters, Irons, Broilers, Heating 
Pads, Clocks, Fans, Vacuum Cleaners, Re- 
frigerators, Lamps, Fluorescents, Fans. 
Switches, Thermostats, etc. 

Will test all TV tubes for open fila- 
ments, inter -element shorts, burned 
out tubes, etc. 

Tester the Model 70 will test: As an Automotive 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters 

Distributors Ignition Coils Regulators Relays Circuit Breakers 
Cigarette Lighters Stop Lights Condensers Directional Signal Systems 

All Lamps and Bulbs Fuses Heating Systems Horns Also will locate 
poor grounds, breaks in wiring, poor connections, etc. 
Handsome round -cornered molded bakelite case, 3f/8 "x57/8 "x2! /q ". Complete 585 
with o11 test leads. Also included is a 64 page book giving detailed instructions. 
for testing all electrical appliances, automotive equipment, TV tubes, etc. Only 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C.O.D. 
Try it for 10 days before you 

buy. If completely satisfied 1 MOSS ELECTRONIC DIST. CO., INC. 
then send $3.85 and pay I Dept. D -164, 3849 Tenth Ave., New York 34, N. Y. 

balance at rate of $4.00 per ' Please rush 1 Model 70 1 agree to pay $3.85 within 10 days 
month for 3 months - No after receipt and $4.00 per month thereafter 

Interest or Finance Charges 

Added! If not completely 
satisfied, return to us, no I 
explanation necessary 

Name 

Address 

City Zone State 

uctober, I Y 27 



2 -SPEED 12" TURNTABLES 
by REK -O -KUT 

Model L -34 

for 45 and 

33r/á rpm 

records 

c NEW -' 

,4 
Model L -37 

for 78 and 

33r /a rpm 

records 

or write for complete details to Dept. NK -27 

REK -O KUT COMPANY 
38 -01 Queens Blvd., Long Island City 1, N.Y. 

28 

an explanation of color picture tubes. Nu- 
merous block diagrams and other drawings 
help to clarify the text. 

® GD 

"PROBES" by Bruno Zucconi and Martin 
Clifford. Gernsback Publications, Inc., New 
York, N. Y. 224 pages. Paper bound. $2.50. 

Based on the actual experiences of manu- 
facturers and users of probes, this book ex- 
plains what probes are, how they are de- 
signed, and how they should be used. It also 
provides valuable hints on what to look for 
when buying a set of probes. In addition, 
details are given for building one's own, 
including construction data on a tran- 
sistorized probe. For those who are not 
faMiliar with probes and their importance 
in modern experimenting and servicing, a 
lucid explanation of this aspect of the 
electronics art is also included. 

O Csa W 
Free Literature Roundup 

HI -FI SPEAKER SYSTEMS can be assembled 
with the aid of special instructions avail- 
able from University Loudspeakers, Inc., 80 
So. Kensico Ave., White Plains, N. Y. A 
chart, describing this company's line, also 
suggests combinations of units. Any sys- 
tem so assembled may be expanded later. 
After selecting a particular system from 
the chart, the enthusiast may obtain ad- 
ditional data describing the system of his 
choice in detail. Construction plans for 
enclosures are included. 

DESCRIPTIONS of Electro -Voice compon- 
ents, such as amplifiers, speakers, enclo- 
sures, pickups, and microphones, are con- 
tained in "Condensed Catalog No. 123," 
available on request from Electro- Voice, 
Inc., Buchanan, Mich. 

AN ATTRACTIVE BOOKLET entitled "Things 
You Should Know About the Purchase and 
Servicing of Television Sets" has been pre- 
pared by the Radio -Electronics -Television 
Manufacturers Association (RETMA) in 
cooperation with the Radio -Television Com- 
mittee of the Association of Better Busi- 
ness Bureaus. Intended as a guide for the 
lay consumer, this booklet is being dis- 
tributed through local TV sales and serv- 
ice organizations and Better Business 
Bureaus. 

"HIGH FIDELITir in the palm of your hand" 
is the provocative phrase that leads off a 
brochure on the new Hastings "FM Jr." 
radio. This folder describes an FM receiv- 
er no bigger than a package of cigarettes. 
To obtain your copy, write to Hastings 
Products, Inc., Newbury Street, Boston, 
Mass. 30 
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MECHANICAL 

SKILLS 

CAN GET 

YOU 

AHEAD 

IN THE 

U.S. 

AIR FORCE 

Here's why - 
If you're interested in mechanics, join the U. S. Air Force. As 
an Airman you may develop your technical ability and learn 
a skill that will pay well... and win you extra stripes. Such 
interesting career fields as Aircraft and Engine Maintenance, 
Rocket Propulsion and Intricate Equipment Maintenance are 
open to you, if you qualify. Don't delay -see your local Air 
Force Recruiter or mail the coupon, today. 

YOU CO 

PLACES 

FASTER 
IN THE 

U.S. AIR FORCE 

AIRMAN INFORMATION BRANCH 
Box 2202, Wright- Patterson AFB 
Ohio 

M-19-PE 

Please send me more information on my opportuni- 
ties as an Airman in the U. S. Air Force. 

Name 

Address 

City Zone State 

October, 1955 29 
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How a Capacitor Works 

A PRIMER ON CAPACITORS 

(Continued from the August issue) 

In the September issue, we explained generally how 
rated capacitance values vary with temperature, and 
how this variation applies to paper tubular and dry 
electrolytic capacitors. 

When it comes to ceramic capacitors, the mixtures 
of ceramic materials selected can give startlingly dif- 
ferent capacitance values with temperature change. And 
we often take advantage of predictable temperature 
changes to balance changes in values of other circuit 
components. For the group of ceramic capacitors 
known as "temperature -compensating ", which consist 
basically of titanium dioxide and an extender, the nom- 
inal capacitance change with temperature is shown in 
Figure 1. As the temperature coefficient of capacitance 
changes from positive to negative, the capacitors be- 
come progressively smaller. Another group of ceramic 
capacitors made of extended temperature coefficient 
materials also have relatively linear T -C curves as 
shown in Figure 2. These materials, at present, are 
most commonly used in TV yokes. 

By introducing barium titanate, strontium titanate, 
or other titanates of rare earths, we get the higher die- 
lectric constant materials which may range in value up 
to a K of 6000 (K being the letter symbol for dielec- 
tric constant which is the factor by which a particular 
capacitor is greater in capacitance than an air capacitor 
of the same plate area and spacing). This compares 
with a K of 85, for example, for an N750 material. It 
is characteristic of the higher dielectric constant ma- 
terials to expect that the temperature coefficient will 
not be reproducible from one measurement to the next. 
The condition of shelf aging and the amount of d -c 

and a -c present in the measuring circuit will affect the 
final capacitance reading obtained at any given temper- 
ature. Curves on these materials, therefore, are stated 
as typical. Figures 3 and 4 illustrate the change in 
capacitance which may be expected with typical Class 
GA (General Application) ±20% capacitance toler- 
ance and Class GA MRC (General Application-Min- 
imum Rated Capacitance) units. 

111111 TTTTTT 
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Fig. 1 - Capad once Change 
with Temperature for Temper- 
ature Compensating Capacitors 

á° 

1° 

Fig. 2 - Capacitance Change 
with Temperature for Extended 
Range T -C Capacitors 
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Fig. 3 - Capacitance Change 
with Temperature for Typical 
Class GA iß0 %u ToI. Units 

Ern I MIME oormno 
MMEMMINIVMMUMVIEM EMME F,. uno w oovaouoo MEMO= MMMMM MI 

, EMME _ 
Fig. 4 - Capacitance Change 
with Temperature for Typical 
Class GA MRC Units 

-To be continued in December issue- 
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Our First 

Anniversary 
IT WAS with the usual trepidation felt by editors of a new 

magazine that I spoke to the first readers of POPULAR 

ELECTRONICS just one year ago. Many of you may not im- 
mediately realize the great question that invades the minds 
of the editors when a publication is launched. They must 
attempt to look into the future and predict the acceptance 
of the new magazine by the largest possible audience. 

Looking back, I now wonder what we here at POPULAR 
ELECTRONICS were worrying about. The first three issues 
were all complete sellouts. After such a reception, a de- 
cision was made to increase the circulation until, at this 
writing, the distribution is now almost exactly double last 
year's figure. 

Reader acceptance is always followed by increased adver- 
tising representation. Watchful readers will have noted 
months ago that the products and services offered POPULAR 

ELECTRONICS readers are many and varied. We are proud of 
this widespread encouragement and are doing everything 
in our power to put out a book that will interest readers 
and advertisers alike. 

But most active readers are primarily interested in the 
months ahead. Editorially, POPULAR ELECTRONICS is now 
working into a pattern that includes outstanding feature 
articles and ideas for experimental projects, a well- rounded 
and varied program of departments, and -last but not 
least -an outstanding section on hi -fi "how- to- do -it" and 
"how -to- understand -it." 

As you look through this very issue, note the changes 
that have taken place in the field of electronics within the 
past year. Earth "satellites" will soon be telemetering in- 
formation on the upper atmosphere and interstellar space 
back to the earth's surface. The "Decision Meter" on page 
42 is an example of an elementary computer, something 
which we would have thought impossible a year ago. And 
the future of electronics for you as readers is amply dem- 
onstrated in the resident school story starting on page 32. 

O.R. 

October, 1955 3 31 



E/eewxiei 
in RESIDENT SCHOOLS 

Cover Photo Story 
By NORMAN EISENBERG 

Feature Editor 

Training available at resident schools can prepare you for a 

career in electronics, or help you advance within the field 

COMPLETE training in tyieory and prac- 
tice of every aspect of electronics, at all 

levels from the rank beginner to the ad- 
vanced professional, is available at the resi- 
dent technical school. Located in most parts 
of the United States and Canada, such in- 
stitutions -with their lecture rooms, lab- 
oratories, studios, arrays of equipment, 
well- stocked libraries, and seasoned facul- 
ties -form what one observer has termed 
"a stronghold of electronic knowledge." No 
facet of the electronic art is neglected, and 
no possible means of instruction is over- 
looked in the resident school. 

Generally, the picture of life at a resident 
institute looks something like this. A stu- 
dent enrolls for one or a series of courses. 
He then attends classes on a regular sched- 
ule, dividing time between lectures, experi- 
ments in laboratories, training films, build- 
ing and handling equipment. In some cases, 
he may enjoy a rich and varied campus life 
with extracurricular and social activities. 

Resident training does not always imply, 
however, that the trainee actually lives on 

EDITOR'S NOTE: This story continues our 
series on careers in electronics. The oppor- 
tunities for employment, and the details on the 
training needed and available for such em- 
ployment comprise what may well be -for 
thousands of our readers -the most important 
story of the year. In text and photographic 
references to various schools, we have sought 
to provide examples and illustrations of im- 
portant points -and in no way express ap- 
proval of any specific school. Comments on 
any one school generally apply to all. The 
schools mentioned, and listed on page 36, 
are but a few of those which are aptly suited 
for the task of training the prospective techni- 
cians and engineers who will shape our future 
in electronics. 

32 

the school grounds. Many schools do have 
provisions for such an arrangement. In 
other instances, students may live in nearby 
cities or neighboring communities and trav- 
el to and from the school. In either case, 
the term "resident" means that the student 
attends regular classes. Homework may be 
assigned, but the basis of the training is 
what is taught by an instructor at the 
school 'itself. 

The resident school serves as a medium 
for the exchange of ideas, as a clearing- 
house for electronic concepts and develop- 
ments. The conversational "give- and -take" 
and the direct contact with both equipment 
and other electronic enthusiasts tend to 
enhance the value of the training itself. For 
those who have the time and inclination to 
immerse themselves in the atmosphere of 
electronics, this type of school offers vast 
opportunities. 

Requirements for hundreds of job classi- 
fications are met by the multitude of 
courses offered at resident schools. And in 
keeping with the advanced nature of the 
many new developments in the electronics 
field, the schools employ the most modern 
approach to instructional methods and shop 
procedures. This modern pedagogical ap- 
proach has proven capable of developing 
skilled technicians in the shortest possible 
time. The result is a continuous turning out 
of highly skilled personnel with the maxi- 
mum potential for fitting into the needs of 
industry, and with the least expense or 
"learning pains" on the part of the trainees 
themselves. 

High Training Standards 

Despite their eagerness to train men, 
however, the schools are aware of their re- 
sponsibility both to the men and to indus- 
try. No trainee is permitted to take ad- 
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Above, classroom at United 
Television Laboratories, Louis - 
vite, Ky. Rooms like :his one 
are used for lectures, reviews, 
aa3 discussions. A: right, 
instructor Boyd Browr guides 
trainee through complexities of 
a broadcast transmitter at RCA 
Institutes, New York City. Per- 
sonalized instruction is one ad- 
va-itage of resident schools. 

vanced courses unless he demonstrates that 
he has mastered all the necessary preced- 
ing technical material. Prospective students 
with no real aptitude for electronics are not 
permitted to enroll. Examinations are per- 
ennial, and standards of acceptance and 
instruction are high. No arbitrary matter 
depending on the personal whim of a par- 
ticular instructor, the methodology and 
curricula must meet nation -wide standards 
set up by educational and industrial asso- 
ciations. Two such organizations are the 
Engineers' Council for Professional Devel- 
opment (ECPD), and the National Council 
of Technical Schools (NCTS). 

ECPD is the group which accredits the 
curricula of engineering colleges and tech- 
nical institutes. All courses taught must 
contain the proper type of subject matter 
in the correct proportions to warrant ap- 
proval. This assures that courses will ac- 
complish their avowed purpose in training 
men along specific lines. It also makes for 
a nation -wide standardization of what is 
taught in most schools. A man trained in a 
west coast institute. need not fear that a 
October, 1955 

job in the midwest or east, or even abroad, 
will make educational demands that he has 
not been prepared to meet. 

This program of accrediting the curricu- 
la is the technical schools' counterpart of 
the standard practice that prevails in all 
public and private schools and colleges. 
ECPD is made up of representatives of 
leading professional and technical organi- 
zations, including business firms, in the 
electronics field. Professional engineering 
is represented on the Council through the 
membership of founding engineering socie- 
ties. The educational field is represented 
through the membership of many educa- 
tional societies. 

NCTS, on the other hand, is an associa- 
tion of the leading technical schools them- 
selves. This group establishes standards - 
educational and ethical -that serve as pol- 
icy- making guideposts for all member 
schools, and that represent the best think- 
ing of the leaders is the field. The work of 
NCTS provides additional help in stand 
ardizing and improving the quality and 
level of instruction in all member schools. 
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Motion pictures help explain circuit theory at DeVry Technical Institute, 
Chicago. Schools utilize latest visual aids to enhance actual instruction. 

Laboratories, such as this at school operated by American Television, Inc., 
Chicago, permit trainees to learn by experimenting with latest equipment. 

Further information on either of these 
groups may be had by writing to: the En- 
gineers' Council for ProfessionaL Develop- 
ment, 29 West 39th St., New York 18, N.Y., 
and the National. Council of Technical 
Schools, 912 Seventeenth St., N. W., Wash- 
ington, D.C. 

In addition to these national organiza- 
tions, most schools maintain some kind of 
relationship with committees or groups 
comprised of representatives of leading lo- 
cal industrial and commercial organiza- 
tions in the electronics field. In this way, 
the theoretical "meat" of electronic tech- 
nology is constantly nourished by the de- 
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mands of practical application and new de- 
velopments in the field. 

Training Methods and Facilities 
Depending on what course the student 

enrolls for, the intensity of the training 
may vary from two or three evening hours 
a week to full -time daily study. Often, 18 
months at a resident school can provide a 
trainee with the equivalent of two years at 
college; while 27 months of intensive study 
can earn for a trainee a bona fide Bachelor 
of Science degree, normally a four -year 
haul at a university. 

Instructional methods include regular 
POPULAR ELECTRONICS 
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Student uses latest type of Orthicon TV camera at National Schools. Las 
Angeles, Caliä. Typical program is staged under instructor's direction. 

Each student in this TV laboratory at Valparaiso Technical Institute, Val - 
paraiso. Ind., has his own workbench area, complete with equipment. 

lectures, supervised experiments with 
equipment in labs, construction of compo- 
nents, and the operation of standard pro - 
fessional equipment, selected to be repre- 
sentative of the particular area of interest 
being taught. The resident school is, at 
best, a veritable storehouse of the latest 
and best in operating and testing equip - 
ment -from a voltmeter to a color TV 
transmitter, from a test probe to a radar 
installation. 

Instructional aids comprise the latest 
and best in modern classrooms. The train- 
ee at the resident school is shown movies 
and slides, carefully prepared to drive home 
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important points in such a way as to make 
them acceptable and unforgettable. He will 
use a tape recorder for group discussions as 
well as for training his own speaking voice 
(an important part of broadcast console op- 
eration). Group work in laboratories, and 
reports -both oral and written -on his ex- 
periments help clarify subject matter and 
prepare him for the day when he has to . 

report to his co- workers or to his superior 
on the job. 

To guide the uninitiated through the 
complexities of electronic equipment, bread- 
boards and mock -ups are widely used. A de- 
vice that . was successfully employed in 
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training technicians during World War II 
has come into its own in the resident school. 
This is the "dynamic demonstrator " -a 
large version of a unit of equipment, so 
wired as to resemble the schematic of the 
unit and presented on a large flat board. 
Any circuit action innate to the particular 
equipment being studied can be demon- 
strated on this board, with the results dis- 
played on meters and oscilloscopes con- 
nected to it. 

Finally, there are the large installations 
of commercial equipment, operated by 
trainees under actual or simulated condi- 
tions. These include industrial electronic 
devices, radar setups, broadcasting stations, 
etc. Several schools operate their own live 
transmitters and actually go on the air 
with regularly scheduled broadcasts. 

Many schools devise their own instruc- 
tional aids, such as the industrial video in- 
stallation set up by the faculty of Bailey 
Technical Schools in St., Louis. Complete 

with TV camera, control panel and moni- 
tors, this installation facilitates instruction 
in the use and maintenance of industrial 
video equipment. The completely outfitted 
TV broadcasting studio and control room is 
a common feature at most schools. 

Other facilities include libraries and caf - 
eterias-to feed the "inner man." Many 
schools provide living accommodations, 
such as at Valparaiso Technical Institute, 
Indiana. Social and club activities are part 
of the picture. Indiana Technical College 
boasts a fully equipped gymnasium for 
working out those kinks (other than line - 
cord type). And trouble -shooting and main- 
tenance of the "human mechanism" are 
handled by competent medical staffs, as- 
for instance -at Capitol Radio Engineering 
Institute, Washington, D.C. 

The Engineering Technician 
In addition to courses in servicing, com- 

munications, basics, etc., a good portion of 

Directory of Resident Schools 

American Television Institute of Technology 
School Division of American Television, Inc. 
5050 North Broadway 
Chicago 40, Ill. 

Bailey Technical Schools 
1626 South Grand 
St. Louis, Mo. 

Capitol Radio Engineering Institute 
3224 16th St., N.W. 
Washington 10, D. C. 

Central Technical Institute 
Seventeenth and Wyandotte Sts. 
Kansas City 8, Mo. 

Coyne Electrical School 
500 So. Paulina St. 
Chicago 12, III. 

Delehanty School of Television 
115 E. 15th St. 
New York 3, N. Y. 

DeVry Technical Institute 
4141 Belmont Ave. 
Chicago 41, Ill. 

Grantham School of Electronics 
5910 Sunset Blvd. 
Hollywood 28, Calif. 

and 
737 11th St., N.W., 
Washington, D. C. 

Indiana Technical College 
215 E. Washington Blvd. 
Fort Wayne 2, Ind. 

For specific information, write 

Milwaukee School of Engineering 
1025 N. Milwaukee St. 
Milwaukee 1, Wis. 

National Schools 
Figueroa St. at Santa Barbara 
Los Angeles, Calif. 

Philadelphia Wireless Technical Institute 
1533 Pine St. 
Philadelphia 2, Pa. 

Pierce School of Radio & Television 
52 East 19th St. 
New York, N. Y. 

Port Arthur College 
Port Arthur, Texas 

RCA Institutes, Inc. 
350 West 4th St. 
New York 14, N. Y. 

Radio Electronic Television Schools 
3730 Woodward Ave. 
Detroit 1, Mich. 

Tri -State College 
Angola, Ind. 

United Television Laboratories 
3947 Park Drive 
Louisville 16, Ky. 

Valparaiso Technical Institute 
Valparaiso. Ind. 

Y.M.C.A. Trade & Technical School 
15 West 63rd St. 
New York, N. Y. 

directly to the school concerned. 
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Operation of the vacuum -tube 
volt- ohmmeter is explained with 
the aid of "dynamic demonstra- 
tor" model made by Electronic 
Instrument Co., Inc. (EICO), of 
Brooklyn, N. Y. Scene is at Pierce 
School of Radio & Television, 
New York, N. Y. "Function" 
and "range" knobs of model ac- 
tivate mechanism behind panel 
to achieve realistic "clicks" into 
required positions. Meter pointer 
responds to settings of "zero- 
adjust" and "ohms -adjust" 
knobs. This demonstrator is 
typical of instructional aids 
widely used by all schools. 

Student gets special help with 
tough television servicing prob. 
leni at Coyne Electrical School. 
CHcago. Students get practice 
is using TV service instru- 
ments to locate faults and 
troubles placed in sets by 
instructor. Note specially con - 
structed workbench and full 
osasortment o;f test equipment. 

Instructor Walter A. Carter 
(Pierce School) has the atten- 
tion of every member of his 
class as he explains band 
response in a frequency -mod- 
ulated receiver. Circuit analy- 
sis, using large schematics. 
is complemented with work on 
actual equipment to provide 
link between theory and 
practice essential to profes- 
sional elec:-onic technician. 

the curricula is becoming increasingly 
devoted to training men for a new type of 
job that has developed in industry, This is 
the "engineering technician." 

Many schools report that they have found 
the "engineering technician" to be more in 
demand today than the professional engi- 
neer. According to the Milwaukee School 
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of Eagbieering, "for every engineer it in- 
dustry today, five engineering technicians 
are needed to round out the engineering 
team essential to technical progress. It is 
the technic:an who applies what the engi- 
neer plans and creates." To date, jobs in 
this area st'_ll outnumber available per- 
sonnel. 
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The technician combines some of the 
knowledge of the engineer with the skill of 
the craftsman. In a word, he does what 
the engineer plans. The engineer, in turn, 
plans on the basis of theories and concepts 
developed by the so- called pure scientists 
(chemists, physicists, etc.). 

Educating the future technician is a spe- 
cialized task, involving carefully planned 
courses which must be thorough, palatably 
presented, and sensitively geared to the re- 
alistic needs of industry. This all- important 
and complex assignment is adequately han- 
dled by the resident school. 

Special Courses Meet Industry's Needs 
The extent to which the need for special- 

ized skills shapes the school's curriculum 
is exemplified in the specific courses avail- 
able. For example, the Philadelphia Wire- 
less Technical Institute has the unique dis- 
tinction of offering a complete course in 
radar, both maritime and airborne. 

RCA Institutes, Inc., New York City, 
which started in 1909 as a training center 

for the first wireless operators, has evolved 
into a complete center of electronic instruc- 
tion serving multiple training needs -from 
basic drafting to advanced technology. The 
latter course -designed for the practicing 
technician seeking advancement- stresses 
mathematics, physics, and advanced cir- 
cuitry. Also available at other schools, such 
a program prepares men for work with 
broadcasting studios, research assignments 
with manufacturing organizations, etc. 

And the semi -technical and non -technical 
subjects that may be necessary for a round - 

(Continued on page 116) 

After graduating from the Pierce School in 
1952, Norman Weston operated as a television 
technician from his home. Later he opened 
a small shop. When business expanded, 
he moved into large shop shown above. 

William D. Houghton graduated from RCA 
Institutes in 1939. Together with Dr. Harry 
F. Olson, he headed a seven -man team of 
RCA engineers which developed the tape re- 
corder used by the National Broadcasting 
Co. in its closed circuit transmission of 
the first tape-recorded color TV program. 

Floyd M. Totten. graduate of Milwaukee 
School of Engineering, operates panel board 
used in test guidance of missiles at Bell 
Aircraft Co., Inc., Buffalo, N. Y. Totten 
received degree of Associate in Applied 
Science in Radio and TV Technology in 
1951. This graduate is currently rated as 
an electronic test engineer, second class. 

38 POPULAR ELECTRONICS 



Keep your clothes 

hamper germ -free 

with a germicidal 

lamp that emits 

ultraviolet light 

WHEN "Mrs. Housewife" lifts the lid of 
her "electronic clothes hamper," sur- 

face germs clinging to her soiled clothing 
had better start making their peace with 
the world. For, in a few short seconds, 
they are doomed to extinction under the 
"death- dealing" rays of a germicidal lamp. 

The electronic clothes hamper, with its 
built in "death ray," is not an imaginary 
appliance from a science- fiction story of the 
future. Nor is.it an expensive, impractical 
laboratory instrument. An experimenter of 
average skill should have little or no diffi- 
culty assembling a unit for his own home 
in one or two evenings. 

Only a few parts are required, and these 
are neither prohibitively expensive nor 
hard to obtain. However, those who live in 
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By LOUIS E. GARNER, Jr. 

a large city might find it best to check with 
an electrical supply house rather than a 
radio parts distributor when asking for the 
germicidal lamp, ballast, starter and socket, 
and the mercury switch (see parts list). 
These items are more often stocked by 
electrical supply houses than radio whole- 
salers. Those who live in a small town or 
in a rural area should contact supply 
houses advertising in POPULAR ELECTRONICS, 

a few of which have the lamp assembly 
available in kit form. 

Some of the material needed will be 
available at the local hardware store. A 
standard clothes hamper can be picked up 
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Completed electronic clothes hamper. 

at a local department or housewares store, 
if it is not already at hand. 

Construction Hints 
The clothes hamper itself won't be needed 

until the final stages of construction. Wire 
the electronic components as two separate 
subassemblies before mounting in the 
clothes hamper proper and before making 
final connections. The ballast, "on -off" 
switch Si, starter and socket are wired in 
a small chassis which serves as a "control 
box," and which is mounted on the back 
panel of the hamper. Lamp sockets SO/ 
and 502, the germicidal lamp itself, and 
mercury switch S2 are wired together in a 
"lamp assembly" which is mounted on the 
lid of the hamper, enabling the death -deal- 
ing rays to cover the entire interior of the 
container. The control box and lamp as- 
sembly are connected with a flexible cable 
during final stages of assembly. 

Assembling the Control. Box: A small 
commercially available aluminum chassis 
was used for a control box housing in the 
model. The general layout is given in the 
interior view of the unit, shown with most 
of the parts mounted (Fig. 1). 

A commercial chassis or utility box may 
be used or, if preferable, a box can be bent 
from sheet metal stock. Steel is stronger 
and stiffer, but aluminum is easier to ma- 
chine and bend. 

When the machine work is completed, 
finish the chassis by applying one or two 
coats of enamel or clear plastic spray. An 
aluminum chassis may be left unfinished, 
if desired, but a steel chassis should always 
be given a protective coating to prevent 
rust. Finally, the parts are mounted, using 
small machine screws and hex nuts. 

Lamp Assembly: Two short lengths of 
Reynolds "Do -It- Yourself" aluminum are 
used for assembling the lamp and mercury 
switch mounting. This aluminum is avail- 
able in stock shapes at most hardware 
stores. It is a special soft alloy which may 
be worked with ordinary woodworking 
40 

tools. The aluminum stock is cut to length, 
drilled and shaped as shown in Fig. 2. 

Mount lamp sockets SO1 and SO2 and 
mercury switch S2 on the angle stock, us- 
ing small machine screws and hex nuts. 
Extend the leads at least 16" from the end 
of the lamp mounting, splicing to existing 
leads if necessary. Make sure that the lamp 
sockets are properly spaced for the lamp. 
The easiest way to do this is to mount the 
sockets on the lamp temporarily, until ex- 
act spacing is determined. Cover the top 
leads with the piece of U- channel alumi- 
num, held in place with two 6 -32 machine 
screws and small hex nuts. The complete 
lamp assembly is shown at the left. Note 
that the extended leads have been "cabled" 
together and are held securely with a small 
cable clamp. 

A detail view of the mercury switch 
mounting is given in Fig. 3. Note that the 
switch is mounted at an angle. Determine 
the proper mounting experimentally. In 
operation, the switch should be closed when 
the clothes hamper lid is down (horizontal) 
and should open when the lid is raised. 

Final Assembly: When the control box 
and lamp subassemblies are completed, 
they may be mounted on the clothes 
hamper proper and final connections made. 
Most commercial clothes hampers have a 
number of small holes punched in the top 
and bottom of the housing for ventilation 
purposes. Use as many of the existing 
holes as is practicable. The holes in the 
lid should be countersunk and flat -headed 
machine screws used for assembly. 

Next step is to complete the wiring, con- 
necting the control box and lamp assembly 
together. Then mount these two subassem- 
blies in the clothes hamper, shaping the 
connecting cable so that it is not under 
a strain when the lid is opened and closed. 
Be sure to install a rubber grommet in the 

SI STARTER SOCKET 

Fig. 1. Control 
box with the major 

components identified. 
POPULAR ELECTRONICS 
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MAKE FROM 15" LENGTH OF I /16 "X 1" X I" ANGLE STOCK 
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13" LENGTH OF I/4 "X I/2" 'U" CHANNEL-1 

hole where the line cord passes through the 
hamper housing. 

When the wiring is completed and dou- 
ble- checked for errors, cover all exposed 
"hot" terminals with electrical tape or 
other protective insulation. As an alterna- 
tive, a small plastic or sheet metal cover 
can be made to "snap" over the control 
box to form a completely enclosed housing. 

Using the Hamper 

With the assembly and wiring completed, 
install the germicidal lamp in its sockets 
and plug in the starter. Plug the line cord 
into a wall outlet. Turn the power switch 
(on the control box) "on" and close the lid 
of the hamper. In a few seconds, the lamp 
should cpme on, bathing the inside of the 
hamper with a purplish glow. 

If the lamp does not light, check and 
make sure that both the lamp and the 
starter are properly seated in their respec- 
tive sockets and that proper electrical con- 
tact is made. Make sure, too, that line volt- 
age is available. Failure of the lamp to 
come on may also indicate that the mer- 
cury switch S2 is not maunted at the proper 
angle. Check on this -make sure that the 
mercury switch closes when the hamper's 
lid is down. If unfamiliar with the opera- 
tion of a mercury switch, check on the 
position of the mercury globule inside the 
glass housing. The switch is closed when 
the mercury is touching both of the elec- 
trodes which are sealed into the glass. 

If the unit still fails to work after these 
preliminary checks, it may indicate either 
an open lead, a defective component, or 
an error in wiring. 

The operation of the germicidal lamp 
used in the electronic clothes hamper is 
very similar to that of a fluorescent lamp, 
and it is for this reason that a ballast 
and starter are required. However, there 
is one important difference. Since the ultra- 
violet rays produced by the germicidal 
lamp are harmful to human eyes if long 
exposure is allowed, small mercury switch 
S2 is connected in series with regular power 
switch S1 so that the lamp is automatically 
turned "off" whenever the hamper's lid is 
lifted. Power is restored when the lid is 
closed, and the lamp will come on again 
after a few seconds delay (a second or so 
is required for the starter to operate). 
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MERCURY SWITCH (52) 

Fig. 2. Drawing at 
left shows construc- 
tion of the metal 
parts needed for 
the lamp assembly. 

LAMP BRACKET (SO I) 

Fig. 3. Detail of mercury switch mounting. 

BALLAST 

PLI 

STARTER 
AND 

SOCKET 

o 

SI- S.p.s.t. switch 
S2- S.p.s.t. mercury switch 
SOI, S02 -Bi -pin germicidal lamp socket 
Lamp -8 -watt germicidol lamp 
Ballast- Ballast for 8 -watt germicidal lamp 
Starter -Starter and socket assembly for 15 -20 w. 

fluorescent lamp 
1- Chassis, 41/2" x 314" x 2" 
1 -15" length 1" x 1" x 1/16" Reynolds "Do-It-Your- 

self" aluminum angle stock 
1 -13" length 1/4' x 1/2" x 1/4" Reynolds "Do -It -Your- 

self° U- channel stock 
2 -Cable clamps 
1-4 -lug terrrnal strip 

1 -Line cord'and plug 
Misc. machine screws, solder, etc. 

Total cost of parts, approx. $10.50 

Fig. 4. Schematic diagram and parts list. 

Regular power switch S1 permits the lamp 
to be turned off whenever the hamper is 
not in use. 

Although worked out specifically for use 
in the electronic clothes hamper, the ger= 
micidal lamp circuit -with its automatic 
switch -may be used in many other loca- 
tions. Possible applications are limited 
only by imagination and ingenuity. Have 
fun! -- 
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SaìPct 
a "DECISION METER" 

By FORREST H. FRANTZ, Sr. 

C HALL I BUY that house ?" Should I 
take that correspondence course ?" 

"Do I want the blue one or the red 
one ?" "Which car should I decide on ?" 
These questions are common examples of 
those that constantly crop up in everyone's 
daily life. Such questions require decisions 
-right decisions -to keep things running 
smoothly. Some people can make quick 
snap decisions and come up with the right 
answer most of the time. Many others, 
however, find that their decisions are more 
often correct when they analyze their prob- 
lems systematically. The "decision meter" 
will help them to do so. 

The most common type of decision re- 
quires the choice of one of two courses of 
action. Usually the answer is "yes" or 
"no," but quite often it may be "red" or 
"blue," or "the $99 model" or "the $159 
model." Decisions involving a larger choice 
in the course of action may generally be 
broken down into several component parts 
and analyzed as "yes" or "no" decisions. In 
making a decision, the thinking process 
generally follows these lines: (1) the favor- 
able and unfavorable consequences of a 
decision are reviewed; (2) a magnitude or 
degree is attached to each possible conse- 
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View of front panel, 
showing location of 
meter and controls. 

quence; (3) insignificant consequences are 
weeded out; and (4) a decision is reached 
by balancing the favorable and unfavorable 
items generally weighted with the import- 
ance or urgency of the decision. 

In building the decision meter, any type 
of panel or cabinet may be used, but an 
ordinary blank chassis serves the purpose 
nicely and yields a neat enclosure. The 
model described in this article was built 
on a 21/2" x 61/4" x 113/4" chassis. Panel and 
enclosure should be drilled first. Then the 
panel may be painted if desired. Next, the 
panel wordings are drawn on the panel with 
India ink. A calibration layout for the five 
input or "consequence" controls that may 
be used with linear wire -wound controls is 
given at the bottom of page 43. 

The circuit consists of five potentiometers 
connected in parallel across the d.c.- volt- 
age supply. Potentiometer contacts con- 
nect to a summing network which consists 
of the five 100,000 -ohm resistors and the 
meter /200 -ohm potentiometer combination. 
The meter polarity reversal switch pro- 
vides the "yes" or "no" information, the 
meter an approximation of the magnitude 
of the- "yes" or "no." The momentary 
push- button switch (normal position -off) 
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Analyze your problems systematically and make the proper 

decisions with the aid of this versatile "decision meter" 

allows a 40,000 -ohm resistor in series with 
the lead from the summing resistors to be 
shorted by depressing the switch for low - 
scale readings. 

To test the decision meter, set the five 
consequence controls to the zero positions, 
the "weight" control to zero (i.e., shorting 
the meter). Plug in the a.c. cord, turn on, 
and gradually increase the weight control 
to maximum resistance. The meter should 
read zero. Turn one consequence control 
toward plus (yes) and the meter needle 
should deflect. If all goes well up to this 
point, turn all of the consequence controls 
to plus and note the full -scale meter read- 
ing. Then calibrate the weighting control 
by choosing a convenient fraction of the 
meter reading and marking the weight 
control graduations that provide the re- 
quired steps in the meter reading. The 
decision meter is now ready to go to work. 

Making "Decisions" 

As an example of a decision meter ap- 
plication, consider the selection of an audio 
amplifier. Usually the choice will narrow 
down to two or three amplifiers, but it is 
difficult to converge on a final single choice. 
The important considerations might be : 

(A) frequency response, (B) distortion, 
(C) attractiveness, (D) ruggedness, (E) 
cost, (F) ease of operation, (G) ready 
availability of replacement parts in the 
event of failure, (H) how well the ampli- 
fier will fit into the hi -fi system as it is 
expanded, (I) how much modification will 
have to be made to the present system to 
accommodate the chosen amplifier. Desig- 

Under- chassis view, showing major components. 
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Schematic diagram and parts list of unit. 

C1 -20 pfd., 150 v. electrolytic capacitor 
R1, R2 -4700 ohm, 2 w. resistor 
R3, R4, R5, R6, R7- 10,000 ohm, 3 w. wire - 

wound potentiometer, linear taper ( "con- 
sequence" controls) 

Ró, R9, RIO, RII, R12- 100,000 ohm, t/2 w. 
resistor 

R13- 40,000 ohm, 1/2 w. resistor 
R14 -200 ohm, 1/2 w. potentiometer, linear 

taper ( "weight" control) 
R15-47 ohm, tßí w. resistor 
Sl- S.p.s.t. toggle switch (on -off) 

S2- D.p.d.t. toggle switch (yes -no) 
S3- S.p.s.t., normally open, momentary con- 

tact switch (read) 
SRI -100 ma. selenium rectifier 
M1 -0 -1 milliampere meter (21/2" or 31/2 ", 

round or square) 
1- Chassis, approx. 11', 4" x 61/4" x21/4" 
6- Pointer knobs 
1 -Line cord and plug 
Misc. wire. solder, etc. 

Total cost of parts, approx. $13.50 
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Template for the "consequence' controls. 
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Characteristics Amplifier "A" Amplifier "B" 
(A) Frequency response equal equal 
(B) Distortion equal equal 
(C) Attractiveness no front panel neat front panel 
(D) Ruggedness equal equal 
(E) Cost $99.50 $89.75 
(F) Ease of operation all controls accessible from equalizer for phono 

front panel preamp on rear of chassis 
(G) Availability of 

replacement parts 
equal equal 

(H) Suitability for power output 8 watts extra input channel; future expansion (otherwise equal) power output 6 watts 
(otherwise equal) 

(I) Modification required present cabinet will not some cabinet modifications 
for new unit have to be modified will be required 

Table L Tabulation of the relative merits 

nating the amplifiers as "A" and "B," the 
relative merits of each are given in Table 1. 

It is not necessary to prepare a tabula- 
tion of this sort with the decision meter. 
Simply review these items, and enter them 

of the amplifiers discussed In the text. 

on the decision meter. Assume all items 
favorable to amplifier "A" as plus, all 
favorable to amplifier "B" as minus. Then 
a "yes" decision would indicate that the 

(Continued on page 124) 
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To 
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Pictorial diagram indicates how the various circuit components are interconnected. 
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PHOTOELECTRIC 

INTRUSION 

ALARM 

By GUY DEXTER 

This simple device can operate 

bells, lights, motors, etc., by 

detecting objects breaking light 

beam acting on a phototube 

A PHOTOELECTRIC intrusion alarm is, 
in effect, a "private eye" capable of 

operating around the clock without grow- 
ing tired or losing its alertness. This sim- 
ple device can be used to guard a door or 
window against entry by unauthorized per - 
sons, and will also count people who are 
supposed to pass through a door. 

There are many other applications for 
such a photoelectric relay. For example, it 
can be used to control the opening of a 
kitchen door as the door is approached by 
a person with both arms filled, or to turn 
on the house lights whenever the daylight 
falls to,a certain level, or to count moving 
objects. It will respond to automobile 
headlights at night and control a garage 
door -opening motor. 

Some photoelectric devices are compli- 

October, 1955 

The completed unit is readily portable and 
will operate from almost any light source. 
Simply face the side of the case with the 
hole towards the light beam, attach the ex- 
ternal circuit to the binding posts at the 
bottom of the box, and plug in the a.c. line. 

cated and expensive. Some are hard for 
an amateur to put into operation. But the 
one shown here is neither expensive nor 
complicated. Using one tube (a 2050 gase- 
ous type) and a type 930 phototube, it can 
be assembled and operated by any experi- 
menter. 

How It Works 

Figure 1 shows the circuit diagram of 
the unit. The 2050 tube heater is heated by 
a small 6.3 -volt filament transformer, Tl. 
Plate voltage for this tube is taken direct- 
ly from the a.c. power line. The 930 photo- 
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tube receives its operating voltage from the 
6.3 -volt winding of the transformer through 
the 10- megohm series resistor, R1. An a.c. 
relay, RL1, is connected in series with the 
a.c. line and the 2050 plate terminal. 

Normally, plate current flows in the 2050 
tube through the relay, causing the relay to 
operate -or be picked up. Its contacts then 
are closed. When light falls on the curved 
cathode of the phototube, current flows 
through this tube and sets up a voltage 
across resistor RI. Through the circuit 
connections, this voltage is applied to the 
grid of the 2050 tube and causes the plate 
current flowing through that tube and the 
relay to decrease. The relay therefore goes 
out of operation, since the current now is 
not strong enough to hold it closed, and its 
contacts open. The 8 -pfd. capacitor, Cl, 
prevents the relay from chattering. 

When the light is shut off, as happgns 
when an opaque object passes between the 
light source and the phototube, the photo - 
tube current drops -or cuts off completely. 
This removes the voltage from the 2050 
grid, and the relay closes its contacts. It 
is easy to see, then, how objects interrupt- 
ing the light cause the relay to operate. An 

electric bell or electromechanical counter 
connected to the relay contacts and a 
source of power will go into operation each 
time a solid object passes through the light 
beam. The relay contacts can be con- 
nected either to close or open the external 
circuit when the light beam is interrupted. 

A good source of light for this device is 
a 75 -watt lamp. The lamp can be placed 
in a metal box, similar to the one housing 
the phototube and its equipment, provided 
with a few air holes and a 11/2" hole for 
passage of the light. 

Construction 
Construction of the device is shown in 

the photographs and the pictorial diagram. 
The entire unit is built in an aluminum 
chassis box which is 7" high, 5" wide, and 
3" deep. Tube sockets are both mounted 
on one inside wall of the box. The concave 
inner surface of the phototube cathode 
faces a 11/2" hole cut in the front face of 
the box to admit light. Relay, filament 
transformer, and a 2 -lug insulated terminal 
strip are mounted on the inside front face 
of the box. The "on -off" toggle switch and 
two insulated output -terminal binding posts 

Interior view of the 
completely assembled 

intrusion alarm. 
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930 
TUBE 

V2 

`1000,4' 

Pictorial diagram shows actual connections to the various components. 

are mounted through the other wall of the 
box. A rubber -grommet -lined hole on this 
same wall admits the a.c. power cord. 

Use flexible, insulated hookup wire for 
wiring the device. Do not connect the 
metal box to any part of the circuit. 

Operation 

After the unit has been assembled and 
the wiring checked as correct, insert the 
line plug into a 117 -volt a.c. power outlet 
and turn on power switch Si. After a short 
warm -up period, the relay will be heard to 
close with a slight humming sound. Now, 
shine a flashlight through the light hole 
in the front of the box and the relay will 
be heard to open. Passing a hand in front 
of the flashlight, thus interrupting the light 
shining on the phototube, will cause the 
relay to close again. 

A 75 -watt lamp enclosed in a second 
ventilated metal box or can, with a light 
hole similar to the one in the front of the 
photocell box, will operate the relay easily 
at distances up to 3% feet -without lenses 
of any kind in the light box or the relay 
box. This will be adequate for most house 
doors and windows. Lenses are needed for 
operation over longer distances. The relay 
box and the light box must be lined up 
when installed, so that the light hole in 
one box "looks" right at the light hole in 
the other box. X03 
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RLI 

930 
v2 sl 

s Psi 

117V AC 

Cl -8 µ1d., 950 v. midget tubular electrolytic ca- 
pacitor 

R1 -10 megohm, 1 w. resistor 
RL1 -110 v. a.c. relay, s.p.s.t., normally open con- 

tacts (Potter & Brumfield Type MRIA or equiv- 
alent) 

SI- S.p.s.t. toggle switch 
TI- Filament transformer, 6.3 v. trt 1 amp. 
VI -Type 2050 thyratron 
V2 -Type 930 phototube 
1- Aluminum chassis box, 3" x S" z 7" 
1 -Line cord and plug 
2- Binding posts 
2 -Octal sockets and mounting spacers 
Misc. machine screws, wires, solder, etc. 

Total cost of parts, approx. $12.00 

Fig. I. Schematic diagram and parts list. 
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dStrength Meter 

for R/C 

By PAUL F. RUNGE 

Front view of the meter which employs surplus milliammeter 
and a transistor amplifier stage to increase sensitivity. 

USING A BULB to tune a 271/4 -mc. R/C U transmitter is perfectly satisfactory 
when it comes to determining whether 
there is any r.f. in the tank circuit. It is 
not so satisfactory, however, when it comes 
to finding out just how much of that r.f. 
is being radiated by the antenna to con- 
trol the model. 

With the relatively low- powered trans- 
mitters used on the 271/4 -mc. spot, it is 
extremely important that the power avail- 
able be utilized with the greatest effi- 
ciency. Even transmitters which are 
bright bulb burners have been known to 
lose planes because their antennas simply 
didn't radiate their power efficiently 
enough. 

Field strength meters of various kinds 
are called into service to determine the 
radiated output. For the serious R/C fan, 
these are generally built around sensitive 
microammeters -the lower the range the 
better. The R/C fan whose pocketbook 
is limited must forego these rather expen- 
sive laboratory -type meters. Less expen- 
sive instruments use the same circuits with 
less sensitive meters, requiring the in- 
strument to be used closer to the trans- 
mitter. They work well enough unless stray 
radiations are picked up and a false read- 
ing is obtained. 

With a simple transistor amplifier, all of 
this can be changed. The inexpensive 
higher- reading milliammeter can be made 
to perform about as well as a microam- 
meter. With the transistor in the circuit, 
48 

Use this easily built meter to 

make sure your R/C transmitter 

is putting out a strong signal 

it is possible to obtain an amplification 
factor of ten, thus increasing meter sensi- 
tivity just that many times. 

The field strength meter illustrated here 
has a simple circuit with a performance 
that far outshines its modest requirements. 
The whole outfit is housed in a small Bake- 
lite instrument case and utilizes a surplus 
meter found in a BC -442, available in many 
of the larger radio stores and at electronic 
surplus suppliers for little more than a 
dollar. 

Basically, the meter in the BC -442 has a 
two -milliammeter movement, although it is 
calibrated 1 to 10. Many other meters, 
also surplus, are available with 0 to 5 mil- 
liammeter movements, which work very 
well in the circuit. Iron -vane types, which 
can be purchased new at a very reason- 
able cost, also work nicely. 

Some builders prefer to house the r.f. 
part of the field strength meter in a small 
box and attach it to their regular test 

Here are all of the necessary parts 
except for batteries and milliammeter. 
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Layout for front panel of the field 
strength meter and battery strap, 
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ANT, 
CRI 

IN34 
IN4B 
INSI 
IN56 
IN6I 

45V 
SI 

CK722 I 

1 

"v VI _ 

el 25K 

Schematic diagram and parts list for the 
field strength meter for radio control. 
Transistor leads starting with the red 
dot at left (on the transistor) are col- 
lector, base and emitter, in that order. 

Bl -Three 11 /2 volt pen cell batteries in series 
C1 -25 wild. air -type trimmer capacitor 
C2 -.001 pfd. ceramic disc capacitor 
CRl -1N34, IN48, 1N51, 1N56, or 1N61 type crystal diode 
LI -12 turns of No. 16 wire, 5 /8" diameter, spaced to 1 length 
M1-0 -2 or 0-5 milliampere meter (see text) R1- 25,000 ohm potentiometer SI- S.p.s.t. toggle switch 
V1 -CK722 transistor 
1 -"On -Oft" switch plate 1- Waldom BC -138 plastic instrument case 1-4' television antenna element 1-Female cable -type microphone connector 

1 -Male chassie -type microphone connector 
1 --4-40 x 1/2" machine screw and nut for battery holder 
2-4-40 x VI" machine screws for trimmer capacitor 4-6-32 x t/2" machine screws for cover fasteners 

meter temporarily while taking readings. 
However, with this instrument, such a 
procedure is no longer necessary, since the 
total cost of meter, case, and transistor 
(especially in view of price reductions on 
the CK722) runs less than the cost of a 
new precision microammeter. Besides, the 
less sensitive meter used here is more 
rugged and able to withstand field use far 
better than the expensive jobs. The ad- 
vantages of having a field strength meter 
that is ready to go and independent of 
other test equipment are obvious. 

Construction 

The case used to hold the instrument 
is a Waldom BC -138. It measures 3%" by 
61/4" and is 2" deep. The antenna is made 
from a 4' aluminum tube TV antenna ele- 
ment section. The end of the particular 
element used by the author has a solid alu- 
minum ¡Aug, which just fits into a cable - 
type microphone connector when the cable 
spring is removed. This is used with the 
connector chassis mount to make a quick - 
connect antenna mast section. 

The first step in building the field 
strength meter is to drill the cover of the 
instrument case. Make sure the holes 

(Continued on page 134) 

Rear view of the instrument showing parts 
placement. Transistor is wired directly 
into the circuit without using a subminia- 

ture socket. Antenna mount, a 
male microphone connector, is 
on top of the Instrument case. 
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THIS ARTICLE details a simple one - 
tube radio that will drive a loudspeaker. 

Electrically, it is in reality a three -tube set 
because the single 1D8 -GT is a triple -pur- 
pose tube type, i.e., the single bulb con- 
tains three separate sections -one diode, 
one triode, and one power pentode. The 
diode is used as the detector, the triode as 
the first audio amplifier stage, and the 
pentode as the output audio amplifier. 
Thus, one 1D8 -GT performs all of the tube 
functions required in a simple radio. 

The one -tube receiver is not as sensitive 
as a regular midget radio. But it will give 
good performance on strong local broad- 
cast stations using only a few feet of wire 
as an indoor antenna. Using an outside 
antenna and ground, good results can be 
obtained even with the weaker stations. 
On very strong locals, no antenna at all 
is needed but the set itself must be rotated 
into the best position for pickup. 

The Circuit 

A complete circuit schematic of the re- 
ceiver is shown on page 53. The antenna is 

October 1955 

Power -packed triple- purpose 

tube performs all functions 

needed in simple radio that 

will drive a loudspeaker 
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coupled into the circuit through Cl, which 
is a 3- 30- ipfd., screwdriver -adjusted mica 
compression -type capacitor. Station tuning 
is provided by the 365 -ppfd. variable ca- 
pacitor, C2. This capacitor is connected in 
parallel with the single coil, Li, which is 
an adjustable ferrite slug -type inductor. 

The signal selected by means of the 
tuned circuit (L//C2) is detected by the 
diode section of the tube. Audio output 
from the diode appears across the volume 
control. potentiometer, R.I. The 50 -µpfd. ca- 
pacitor, C3, bypasses this control for radio 
frequencies. Audio output is coupled 
through C4 to the triode grid which is the 
top -cap connection of the tube. 

Amplified audio output from the plate of 
the triode is coupled through C5 to the con- 
trol grid of the pentode. Finally, the pen- 
tode is coupled to the loudspeaker through 

the small matching transformer, Ti. Maxi- 
mum obtainable audio output power is 200 
milliwatts- almost one -quarter watt. 

The 1% -volt A battery must supply 100 
milliamperes, and the 90 -volt B battery 7.1 
ma. The d.c. grid bias of -9 volts, re- 
quired by the control grid of the pentode, 
is developed across resistor R4 by the flow 
of plate and screen currents through this 
resistor. Two 45 -volt batteries connected 
in series can be utilized to obtain the 90 
volts, or both the 11 /2 and 90 volts may be 
obtained from a combination battery simi- 
lar to Burgess Type 6TA60. 

Construction 
This set was built breadboard fashion on 

a wooden base 81/2" long, 5" wide, and 1 /2" 
thick. Some experimenters may prefer 
this style of construction, since it is easily 

TO TOP 
OF ID8 GP T r0 

B2 + ' 
1 TI 

1.0 fr 

tOg 
114) j 

PM 
SPEAKER 

CONNECTION 
TO METAL 
FRAME OF 
SPEAKER 

Pictorial diagram indicates clearly how the various circuit components are connected. 
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This photograph and that on page 
51 show rear and front views, re- 
spectively, of the radio receiver 
with cover removed. The single 
1D8 -GT tube used incorporates a 
diode as the detector, a triode as 
the first audio amplifier, and 
a pentode as the output amplifier. 

assembled and all parts of the circuit are 
accessible for experimentation. However, 
the circuit is not critical and will operate 
in almost any housing. 

Right -angle brass brackets from the dime 
store are used to mount the tuning ca- 
pacitor, loudspeaker, and volume control 
on the base. One hole in the volume -con- 
trol bracket must be reamed out to %" to 
pass the threaded shank of this control. 

For support, the coil is snapped into a 
small fuse clip which grit s the coil around 
the neck of its insulated tubing. The clip, 
intended for % - diameter radio fuses, is 
screwed to the frame of the tuning ca- 
pacitor. There are many other ways of 
mounting this coil rigidly so that its slug - 
screw can be rotated without turning the 
coil. For example, if a metal chassis is 
used, the coil will clip into a 7/io "- diameter 
hole without any attachments being added. 
Before mounting the coil, clip off and dis- 
card the length of antenna wire that is sup- 
plied with it. 

Connections to antenna, ground, and bat- 
teries are made to screw -type terminal 
blocks. Each block is of the two -screw 
type. The tube socket is mounted above the 
baseboard on a pair of 1" studs. 

Attached to capacitor C2, as shown in 
the photographs, is a large finger -grip tun- 
ing knob. A scale reading in broadcast - 
band frequencies may be provided for this 
knob and marked off during the initial 
adjustment of the set, or the knob may be 

BI -11/2 volt battery 
62 -90 volt battery 
C1 -3 -30 pµfd. mica trimmer capacitor 
C2 -365 µpfd. variable tuning capacitor 
C3-50 pµfd. mica capacitor 
C4 ---0.1 pfd., 200 volt tubular capacitor 
C5-0.1 pfd., 200 volt tubular capacitor 
LI- Ferrite slug -tuned broadcast antenna coil - 

Miller No. 6300 
PM -3.2 ohm PM speaker 
Rl -1/2 megohm potentiometer with switch 
R2 -2 megohm, 1/2 watt carbon resistor 
R3- 100,000 ohm, 1/2 watt carbon resistor 
R4 -1500 ohm, 1/2 watt carbon resistor 
R5- 470,000 ohm, V2 wdtt resistor 
SI- S.p.s.t. switch, attached to volume control po- 

tentiometer Rl 
Tl- Midget, universal output transformer -Merit 

A -2900 
VI- 1D8 -GT tube 

1-8-pin octal socket 
3 -2 -screw terminal blocks 
2 -2 -lug insulated terminal strips 
S -3/. v 3/." v 1/.." rinhnnnln hrnrLaic hrn 

replaced with a standard broadcast dial. 
Trimmer capacitor Cl is mounted by 

supporting it with heavy wire leads (No. 
18) between the antenna terminal and 
the coil- capacitor connection. 

Several components are mounted under 
the tube socket by soldering their pigtails 
directly to socket terminals. These are ca- 

(Continued on page 127) 

I -1/2'- diameter fuse clip (for holding coil LI) 
2- Insulated knobs for vi" shafts 
1- 81/2" x 5" x 1/2' wooden base 
1 -Small grid cap (for top connection of 1D8 -GT 

tube) -National Type 8 
2 -1" studs for mounting tube socket 
6 -1/2" studs for mounting terminal blocks 

Parts list, circuit diagram, and bill 
of materials for the one -tube receiver. 
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_ ulti- olagc 
POWER SUPPLY 

By ALVIN B. KAUFMAN 

Here is a versatile unit which will provide a multitude 

of a.c. and d.c. voltages; the d.c. ranges are metered 

THIS 
unit can be used as a plate supply, 

bias supply, filament supply, or audio 
signal generator. A transformer is em- 
ployed so that the unit can perform safely 
with a.c. -d.c. equipment. 

The supply differs radically from the 
conventional bias or plate power supply in 
its use of a special, but readily available, 
component allowing the simple selection 
of numerous a.c. and d.c. potentials rang- 
ing from 1.1 to 117 volts a.c. and from 1.5 
to 165 volts d.c. The a.c. power may be 
used during bench test of mobile equip- 
ment or in the breadboard design stage of 
gear. Another important use is as a 60 -cps 
sine -wave signal source for testing audio 
amplifiers or modulators or calibrating os- 
cilloscopes. In this application, it is ad- 
visable to check the output a.c. voltages, 
as they will generally be higher than 
stated under no -load conditions. 

How It Works 

Design of the power supply hinges on 
the use of a multiple- tap -secondary trans- 
former of the type employed in tube 
testers. The transformer output taps are 
connected to a multiple -point switch, which 
connects the selected a.c. output directly 
to the a.c. output jack. The d.c. supply 
operates from the same a.c. output switch 

taps; thus, the setting of the a.c. switch 
regulates the d.c. output potential. The 
a.c. is half -wave rectified, filtered, and fed 
to the output jack. Bias or plate poten- 
tials are available between 1.5 and 150 
volts, approximately, with sufficient cur- 
rent rating to operate a.c. -d.c. radios, test 
mobile equipment, and perform any of a 
dozen useful functions around the shack. 

Actually, d.c. output voltage will vary 
from approximately one -half to 1.41 times 
the a.c. voltage selected, depending upon 
the load. The load especially affects the 
low voltage outputs, because the rectifier's 
forward voltage drop constitutes an ap- 
preciable part of the available voltage. As 
may be seen from the schematic diagram, 
both the a.c. and d.c. outputs are brought 
out through National FWH jacks and are 
ungrounded. This allows the d.c. output 
potential to be grounded externally and 
used for either a positive plate supply or a 
negative bias supply. 

Components 

The builder can choose components to 
suit his individual requirements. The trans- 
former shown is a Thermador Type J30 -A, 
which provides sixteen different a.c. out- 
put voltages; 1.1, 1.5, 2.0, 2.5, 3.0, 5.0, 6.3, 
7.5, 12.5, 15, 25, 30, 35, 50, 70, and 117 volts. 
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Front view (top) of the complete unit showing '.he em 

graving used on author's model. A G -E germanium 

power rectifier appears in the foreground. Rear 

view ;right) with unit removed from cabinet 

shows location of major components and 

indicates how wiring may to cabled. 
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Cl, C2 -50/50 pfd., 150 v. dual elec. capacitor 
CHI -300. ma., 2.8 henry filter choke (see ext) 
)I, 12- Terminal strips (National Type FWH) 
Ml' -0 -1 ma., 21 /a" meter, 50 ohms resistance (see 

text) 
OP.- Multiplier resistor, 150,000 ohms for 0 -150 v. 

range 
R2' -Meter shunt, 0.33 ohms for 0 -150 ma. range Sl- S.p.s.t. toggle switch 
S2- Voltage selector switch (Mallory Type 321175 

for 17 positions, Type 13124L for 24 positions) 
S3 -D.p., 4 -pos. meter selector switch (Mallory 

Type 3234) 
S11I -400 ma. germanium power rectifier (General 

Electric Type G10 or 4JA2A1) 
TI -Tube checker transformer, Thermador Type 

130A or Stancor Type P- 1834 -3) 
1 -Metal utility box, 6" x 9" x 5" 
1- Chassis base, 41/2" x 8" x 11/2" 
1 -Sheet heavy -gage aluminum, 6" x 9" 
1 -A.c. line cord and plug 
2- Pointer knobs 
1- Kitchen cabinet handle 
Misc. machine screws, wire, solder 
'Exact values will depend on scales selected and 
meter movement used. See discussion in text. 
Catalog price of parts, approx. $35.00 

Schematic diagram and parts list. 

Maximum current is 0.3 ampere, continu- 
ous -duty, although this may be exceeded 
for short periods. The Stancor Type 
P- 1834 -3 is similar, but has taps on its 
primary for line voltages of 105, 115, and 
125 volts. Its secondary has taps for all of 
the voltages of the Thermador, except 15 
volts, and with the addition of 1.4, 3.3, 
7.0. 85, and 110 volts. Switch S2 is a ro- 
tary -type, single -pole switch having at least 
as many positions as there are secondary 
voltage taps on T1. For use with the 
Thermador transformer, with its sixteen 
voltages, the seventeen -position Mallory 
Type 32117J switch can be used. If the 
twenty -tap Stancor transformer is used, 
S2 may be Mallory Type 13124L, a 24- 
position switch. 

Rectifier SR1 may be of the selen- 
ium type, but it is preferable to use the 
new General Electric germanium power 
rectifier. Its higher rectification efficiency 
and lower voltage drop provide greater 
output when operating at low a.c. input 
potentials. The much higher voltage drop 
of the selenium type may not be impor- 
tant at 117 volts a.c., but at 1.1 volts it 
definitely would limit the available output 

current. The General Electric germanium 
power rectifier has the lowest drop of any 
rectifier on the market, only 1.5 volts at 
400 milliamperes! However, as low as this 
may be, it can be seen how it will affect 
the d.c. output with low a.c. input. If the 
particular type of rectifier specified in the 
parts list cannot be obtained, General Elec- 
tric Type 1N158 can be substituted; it is a 
diffused -junction germanium rectifier with 
a current rating of 500 ma. 

Filter requirements are rather simple, as 
the d.c. output potential cannot exceed 165 
volts, no load. Capacitors of 150- v.d.c. 
working rating and 50 -pfd. capacitance 
were considered adequate for this purpose. 
This approximates standard manufactur- 
ing practice for a.c. -d.c. radios and, while 
not ideal, is more suitable than going to 
450 -volt capacitors, which either would not 
have the capacitance desired or would be 
objectionable in size and cost. The filter 
choke to be used would depend upon the 
expected current drain from the supply. 
The Stancor Type C -2334 has a 300 -ma. 
current capacity, which is equal to the rat- 
ing of the transformer, an inductance of 
2.8 henrys, and a d.c. resistance of 60 ohms. 
Merit Type C -2991 is rated at 2 henrys, 250 
ma., with 53 ohms resistance. 

Metering 
The builder may provide metering to 

suit his own requirements. The author had 
on hand a multiple -scale meter with a 
basic 25- milliampere movement. It was 
decided to utilize three scales, 25 ma., 2.5 
volts, and 100 volts; and a two -pole, four - 
position switch was employed, making an off 
position available for the meter. With the 
high current meter used by the author, 
considerable current drain is taken from 
the power supply in either voltage reading 
positions. Thus, the meter has the effect of 
a bleeder resistor and helps to stabilize the 
output voltage. Usually, the metering cir- 
cuit is not intended to perform a bleeder 
effect and a low- current basic meter is 
used, with the required additional com- 
ponents, to measure the required ranges of 
voltage and current. The schematic dia- 
gram shows, with various positions of the 
switch, the different types of meter circuits 
which might be required. (It does not show 
the author's actual arrangement.) 

In the first position of the switch, 
the meter is out of the circuit. In the 
second position, the meter movement and a 
multiplier resistor, Rl, are connected in 
series across the power supply output to 
measure voltage. In the third position, the 
meter alone is connected in series with the 
negative output lead to measure current, 
using the basic range of the meter. In the 

(Continued on page 105) 
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CRISP OCTOBER is upon us, and out at 
popular model flying fields and boating 

ponds many a radio controller may be seen 
in his zipped -up flight jacket putting his 
model through its paces. Still, time is run- 
ning out, and some thought should be given 
to winter projects. How about converting 
to multi -channel? More and more multi- 
channel is being flown at the various flying 
contests. For model boating, multi- channel 
is well nigh a necessity if you desire to con- 
trol direction and speed. 

There's lots of new equipment hitting the 
market this fall and winter that puts multi- 
channel within range of the average R /C- 
er's pocketbook. Among the new audio tone 
jobs is the one shown below, made by the 
Badaco Manufacturing Company of 2801 
Penick St., Shreveport, La. Three -tube op- 
eration is obtained in the receiver by using 
a 3A5 (two tubes in one envelope) and a 
1U5, both hard tubes. Although the receiver 
shown here is equipped for five -channel 
operation, single -channel, three -channel, or 
six -channel equipment is also available. 

The transmitter to go with this receiver 
is a "three -in -one" unit. A removable plug 
enables the operator to have carrier, tone, 
or multi -channel operation. 

THERE'S NO DOUBT but that the 27.255 -mc. 
Citizen's band gets awfully crowded when 

The Model 180M -5 multi- 
channel receiver made 
by Badaco Manufacturing 
Company. Relays, tubes. 
and the reed bank are 
shock -mounted in rubber. 
Complete receiver is en- 
closed in aluminum case. 
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a group of R /C'ers get together for an 
afternoon of flying or model boating. Add 
to this the interference from the nearby 
ham bands and after a while you can get 
really discouraged. What's the answer? 
Well, the 465 -mc. band is one; but reliable, 
stable equipment in this range is a rarity. 

More and more R /C'ers have been inves- 
tigating the Technicians band of 50 to 54 
mc. as a possible solution. This band re- 
quires an FCC license, however, for which 
a code and theory test must be passed. 

This winter may be a good time to bone 
up on the required theory, which isn't be- 
yond the ken of most hep R /C'ers, and do 
something about the code. Actually, a code 
speed of only five words a minute is all 
that is necessary. This part of the test is 
taken under the supervision of a local gen- 
eral or advanced class amateur; the theory 
test is taken by mail. 

Write to your local field office of the 
FCC for Form 610 and the Technician's 
class examination. 

THE Radio Control Club of Chicago is 
sponsoring a Championship Flying Meet for 
R/C in Harvey, Ill., on October 2. Entry is 
restricted to members of the Radio Control 
Club of Chicago, but interested spectators 
are always welcomed. Those who are eligi- 
ble should apply to R. E. Webb, C. D., 1303 
W. 79th Street, Chicago, Illinois. 

Shown here is Louis Petrella of New Jer- 
sey as he checks a Babcock multi -channel 
R/C receiver during the Fifth Annual Met- 
ropolitan Model Airplane Championships 

held recently at Staten Island, N. Y., and 
sponsored by the Richmond Model Flying 
Club. Al McBride, who copped second prize 
in the multi -channel radio control class, is 
shown with the transmitter. - 
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