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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 it - splitting atoms to transform un- 
magnetic oxide into a super- magnetic coating sensi- 
tive enotOs 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 

5co'rc 
BßßNa 

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 
"Loot' -LoK" 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 "SCOTCH" Brand 
feature at no extra cost! 

H Etra Magnetic Tape 190 
is th ar, more recorrlint, tolle 

The term -SCOTCH "snd, the plaid design are regiuered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND 
k0 MFG. CO., Si. Faul 6. Minn. Export Sales 015ce: 99 Park Ave., New York 16, N.Y. ®t955 3M co 



BUILD 16 PRINTED CIRCUIT 
and METAL CHASSIS RADIO CIRCUITS 

ONLY $ 9 9 5 COMPLETE 

WITH THE NEW DELUXE 1956 

PROGRESSIVE RADIO "EDU -KIT" 
Absolutely No Knowledge of Radio Necessary 
Learn Practical Radio Theory and Construction 
No Additional Parts Needed 
Excellent Backaroend for Television 
Build 16 Receiver. Transmitter. Code Oscil- 
lator. Signal Tracer, Signal Injector Circuits 

30 Day Money-Back Guarantee 
Free Soldering Iron. Tester & Other Extrae 
School Inquiries Invited 
Used In 79 Countries 
Learn High Fidelity 

WHAT THE "EDU -KIT" OFFERS YOU 
You will learn how to build radios using regular punched metal chassis and professional radio 

schematics. You mill learn how to wire and solder radio circuits. You will learn the basic principles 
involved in radio. You will build sixteen receiver, transmitter, code oscillator, signal tracer and 
signal injector circuits. and learn how to operate them. You will learn the principles of RF and AF 
amplifiers, detectors, RF and AF oscillators, rectifiers, etc. You will learn how to service and trouble- 
shoot radios. You wit build a Printed Circuit Signal Injector, and learn the principles and practical 
aspects of this revolutionary new method of radio building. You will learn and practice code, using 
the Progressive Cade Oscillator. You will receive instructions for F.C.C. Novice License. In brief, 
you will receive practical basic training in Radio, worth many times the small price you pay. 

THE EDUCATIONAL RADIO KIT FOR EVERYONE 
You do not need the slightest background in radio or science. 

The "EduKit" is &signed for the complete beginner. It Is used 
by young and oil, by radio schools and clubs, by Armed Forces 
personnel and Veterans. No instructor is required. The "Edu -Kit" 
Instruction Manuals are exceedingly clear and complete in all 
dol :ails. 

"EDU -KIT" IS USED THROUGHOUT THE WORLD 
The Progressive R 1dio "Edu -Kit" is used in every state of the 

U.S.A., the District of Columbia. Alaska, Virgin Islands. Puerto 
Rico, Hawaii, Guam and the Canal Zone. It is used in 79 countries 
in all parts of the world, including Canada. Philippines. Korea, 
South Africa, Saudi Arabia. Venezuela, Israel. France, England, 
Japan, India. etc The "Edu -Kit" is very popular with American 
servicemen stationed overseas. 

THE PROGRESSIVE RADIO "EDU -KIT" IS COMPLETE 
You will receive every part necessary to build sixteen different 

radio circuits. You will receive all tubes, tube sockets, variable, 
electrolytic and raper condensers. resistors, tie strips, coils, hard 
ware, tubing, Painted Circuit materials, punched metal chassis, Instruction Manuals. etc. No solder or wire included. In addition, 
you receive an electre soldering iron as well as a Radio and Elec- trical Tester. All pars are guaranteed, brand new, carefully selected 
and matched. Tie ''EduKit'' now also contains lessons for servic- 
log with the Progressive Signal Tracer and the Progressive Signal Injector- High Fidelity, F.C.C. Novice instructions, Quizzes, Printed Circuit instructions. 

lief!. U. S. Pat. Off. Pend. 

FREE 
Radio -Television 

Servicing Literature 
on request 

(See Coupon below) 

"LEARN BY DOING" - 
THE PROGRESSIVE TEACHING METHOD 

The Progressive Radio "EduKit" uses the principle of "Learn 
by Doing." Therefore you will build radio circuits, perform Jobs. 
conduct experiments, and make repairs in order to illustrate the 
principles which you learn. You begin by examining the various 
radio parts, which are individually packaged and identified. You 
then learn the function, theory, wiring of these parts. Then you 
build a simple radio. With this first set you will enjoy listening to 
regular broadcast stations, learn theory, practice Testing and Trou- 
bleshooting. Then you construct a more advanced radio, learn more 
advanced theory and techniques. Gradually, in a progressive man- 
ner, arid at your own rate, you will find yourself constructing more 
advanced multi -tube radio circuits, and doing work like a profes 
signal Radio Technician. The ''EduKit" Instruction Manuals are 
exceptionally clear In their explanations illustrations and diagrams. 
In addition to regular wired punched metal chassis radios, you now 
learn about Printed Circuits and actually build a Printed Circuit 
Signal Injector. These sets operate on 105.125 V. AC -DC. 

LEARN TROUBLESHOOTING AND SERVICING 
You will learn how to recognize and repgir troubles. You will 

build and learn to operate the Progressive Signal Tracer and the 
Progressive Signal Injector. You receive a Radio and Electrical 
Tester. You learn how to use these instruments for radio testing 
and repairs. While you are learning in this practical way, you will 
be able to do many a repair job for your neighbors and friends, and 
charge fees which will far exceed the cost of the "Edu- Kit." 

"EDU -KIT'' Now Includes PRINTED CIRCUITRY in addition to 
Regular Wired Punched Metal Chassis Construction 

At no ine rase in price. the "Edu -Kit" new includes Printed Circuitry. You build a Printed Circuit Signal Injector, a unique servicing instrument that can detect many Radie and TV trouble;. This revolutionary new technique of radio construction is now becoming popular in commercial radio and TV sets as well as in hearing aids, computers, business machines, et,. 
A Printed Circuit is a special insulated board on which has been deposited a conducting material, welch takes the place of wiring, The various parts are merely plugged in and soldered to terminals. 

MAIL TODAY ORDER SHIPPED SAME DAY RECEIVED 30 DAY MONEY -BACK GUARANTEE 

FREE EXTRAS 
included with "EDU -KIT" 

Radio Cr Electrical Tester 
Electric Soldering Iron 
Tester Instruction Manual 
Television Book 
High Fidelity Guide 
Quizzes 
Consultation Service 

II 
1 

I 
1 

I 

Name 

Send ''Edu.Kit" Postpaid. I enclose full payment of $19.95. 
Send "Edu -Kit" C.O.D. I will pay $19.95 plus postage. 

C Send me FREE additional information describing "Edu- Kit." Include FREE valuable Radio and TV Servicing Literature. No obligation. 
(Outside U.S.A-No C.O.D.'s. Send check on U.S. bank or Intern't'I "Edu -Kit" for 105.125 V AC /DC $20.95; 210 -250 V. AC;'DC $23.5.) 

1 

I 

$1.0. 

Address 

I PROGRESSIVE "EDU -KITS" INC. 
I 497 Union Ave., Room 517 -D, Progressive Bldg., Brooklyn 
1 

11, N. Y. 
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Train for Better 
Jobs in 

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 thatoffera 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. 

II. W. 000KE, President FOUNDED 1899 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
502 5 PAULINA STREET, CHI:AGD, Dept. 26 -71H 

ELECTRICITY * RADIO * TELEVISION * REFRIGERATION * ELECTRONICS 

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 re 
Careers in Electricity and Tele- 
vision- Radio." No coat; no 
obligation; no salesman will 
call. Get vital facts now ! 

B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulin St., Chicago 12, Ill., Dept 26-11H 

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

Q Electricity Television -Radio 

Name 

Address 

City State 

COYNE offers 
LOW COST 

Training in 
TELEVISIIIN o ELECTRONICS 

RADIO Time AT HOME 

The future is YOURS in TV -RADIO ! 

A fabulous field -good pay -fascinating work - 
a prosperous future! Good jobs, or independence 
in your own business! 

Coyne brings you the firsttruly lower cost, MODERN- QUALITYTelevi- 
aion Home Training; training designed to meet Coyne standards. Not an 
old Radio Course with Television "tacked on ". Here is MODERN TELE- 
VISION TRAINING including working knowledge of Radio. Includes 
UHF and COLOR IV. No Radio background or previous experience needed. 
Personal guidance by Coyne Staff. Practical lob 
Guides to show you hew to do actual servicing 
jobs -make money early in course.With Coyne 
Television Home Training you pay only for 
your training, no costly "put together kin' . 

B. W. COOK E, Presldut 

t ff.'s 
Coyne -the Institution behina this 

500 S. Paulin., St., Dept. 26 -HT7, Chicago 12 training . the laroeat,oldeat, best 
A TECHNICAL TRADE INSTITUTE OPERATED equipped residential school of its 

NOT FOR PROFIT kind. Established 1899. 

February, 1956 

j 
SEND COUPON FOR FREE 
BOOK 
and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, III., 
Dept. 26 -HT7 
Send Free Book and details on Television 
Home Training. This does not obligate me and 
no salesman will call. 

a oTttwee. µw 

Name 

Address 

City State 
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How to build 
transistorized 

TIMERS 

RECEIVERS 

OSCILLATORS 

GEIGER -COUNTERS 

METAL LOCATORS 

All in this 
Informative 

book 

ONLY 5O 

TRANSISTOR 

APPLICATIONS 
Mow tA,w 50 Poo G,rwtr 

wiz} 
...iwa11 074 amnion. 

Nor 44,8 
i MO scr 

RAYTHEON CK722 
TRANSISTORS 

ONLY 990 
Most of the circuits in 
the Raytheon Transistor 
Application Book use 
low cost, high quality 
Raytheon CK722 Tran- 
sistors. Buy them through 
your local Raytheon Tube 
Supplier. 

RAYTH E ON 

4.14PI4,1ftP iN e (etI7oI14AI 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Opera-ions 

Newton 58, Massachuset-: 

6 
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Electronic Blueprints 40 
Magnet in Speaker Housing 40 
Master TV System Package 40 
Sun- Powered Rural Telephone. 40 
Computer in Kit Form 49 
Navy Uses Faster- Than -Light Oscilloscope Trace 95 
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Kit Adapts Tape Recorder for Stereosound . . 76 
Ultra- Linear Amplifier Operates at Two Power Levels 77 
Wide -Band FM Tuner 77 
Wide -Range Tape Transport for Hi -Fi System 77 
Complete Speaker Systems Built from Kits 86 
"Silent Viewer" Permits Private TV Listening 86 
Single -Chassis Amplifier Boasts 35 -Watt Output 86 

COMING NEXT MONTH 

POPULAR ELECTRONICS 

Transistor Experiments for the Beginner 
This is the first part of a series describing 
numerous transistor experiments. The required 
equipment is kept to a minimum, and parts 
purchased for use in early experiments are 
utilized in subsequent experiments. 

Thermistor Fire Alarm 
A simple device that can be preset to deter- 
mine changes in room temperature uses new, 
readily available $1.25 thermistor. 

Tool Shop- Twists and Turns 

If you are wondering what tools to buy for your 
home laboratory or workshop, this article ana- 
lyzes the value of wrenches, screwdrivers, etc. 

Adding a Tape Transport to Your Hi -Fi 

A discussion of the methods used to install tape 
transports in existing hi -fi systems; cautions to 
be observed, and solutions to all the problems 
that may arise. 

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 

(February) 

Power Transistors 
Turntables Versus Record Changers 

A Tape System You Can Build - 
A Compatible Tape Deck 

Transistor Radios 
Unusual Sounds Sell Radio "Spots" 
A Transistorized Signal Tracer 

POPULAR ELECTRONICS 
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L. C. lone, S S., 
Presider r. P.dr. 
citron Tr -..,q nr. 
elation Ere toe 
Director. Pie. S" 
of Radio a 

VETERANS -- NON -VETERANS 

No Experience Needed-I train you AT HOME in your SPARE TIME 

NOW - while the Television- Radio -Electronics industry is 

expanding at 'he fastest rate in history - is the time for 

you to prepare for a top -pay lifetime job ... or your own 

profitable busines.. 

New TV stations are going up constantly ... sales of TV 

sets are break.ng all past records ... new products are 

being announced almost every day ... new plants are 

springing up to meet the heavy demand for these products. 

Trained men are needed urgently. The head of CBS- Colum- 

bia product service department estimates that the industry 

will need 200,000 service men by 1959. The best jobs will 

go to the men who are ready for them. Right now is the time 

for you to prepare yourself. Delay can be costly. 

LEARN BY DOING 
As part of your training I give you the equipment you need 
to set up your own some laboratory and prepare for a BETTER - 
PAY TV JOB. `°ou build and keep an Electromagnetic TV 
RECEIVER designed and engineered to take any size picture 
tube up to 21 -inch, 110 -inch tuba furnished. Slight extra cost 
for larger sizes..) . . also a Super -Het Radio Receiver, AF -RF 
Signal Generato,, Combination Voltmeter -Ammeter -Ohmmeter, 
C -W Telephone Transmitter, Public Address System, AC -DC 
Power supply. Everything supplied, including all tubes. 

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 Couae - previous training or experience in radio required. 

3. TV Cameraman and Studio Technician Course- advanced training for men 

with Rodio or TV training or experience. 

After you finish your home study train- 
ing in Course 1 or 2 you can have two 

weeks, 50 hours, of intensive lab work 

on modern electronic equipment of our 

associate resident school, Pierce School 

of Radio & Televisior, Tdls EXTRA TRAINING IS YOURS AT NO 

EXTRA COST WHATSOEVER! 

EXTRA TRAINING 
IN N.Y.C. AT NO 
EXTRA COST! 

FCC COACHING COURSE 

Important for BETTEE -PAY JOBS requiring FCC License! 

You get this training AT NO EXTRA COSTI Top TV jobs 

go to FCC -licensee' technicians. 

R 

FREE! l'l .,7:d l se 
w 

page book, "How 
to Make Money in 
Television - Radio - 
Electronics," a free 
sample lesson, and 
ether literature 
showing how and 
whore you < get 
a too -pay lab in 
Television. 

dits pdttot Elitaihtim A , 
EARN WHILE YOU LEARN 

Almost from the very start of your course you can earn extra 
money by repairing sets for friends and neighbors. Many of 
my students earn up to $25 a week ... pay for their entire 
training with spare time earnings ... start their own profit- 
able service business. 

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

MAIL THIS COUPON TODAY! lia- tata -f -- -fat! 
Mr. Leonard C. lane, 

TRAINING RADIO -TELEVISION iRAIHINO ASSOCIATION 

Dept. E2C, 52 East 19th Street, New York 3, N.Y. 

Dear Mr. Lone: Send me your NEW FREE BOOK, FREE 

SAMPLE LESSON, and FREE aids that will show m 

how I can make TOP MONEY IN TELEVISION. 1 under. 
stand 1 am under no obligation. 

(PLEASE PRINT PLAINLY) 

1 

1 

1 

INome Aps_ 
IAddress 

I City ' I AM INTERESTED 1N; 

Radie.FM -TV TnAniden team 

SM-Ti Technician Crane 

TV (dreamers t Studie 
Tedukian (elms 

Zone Stole 

VETERANS! 
Write discharge date 

52 EAST 19th STREET NEW YORK 3, N. Y. 
ow mum m tim =I mu =I N 

Licensed by thh State of New York Approved for Veteran Training 

February, 1956 

NO OBLIGATION! 
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TEST EQUIPMES = ¡ 

only E M C 

instruments ': 

give you ... 
Precision 
components 
and assembly 
techniques 
insuring 
unexcelled 

Performance 
and accuracy 
never before 
at such a low 

Price 
with the 
famous EMC 

standards of 

011/RF Signal 
Generator 

EMC Model 501 
with leads 
$37.90 (Wired & 

Tested) 
$24.90 (Kit Form) 

Quality 
all of which means 
you get a greater 

Quantity 
of modern equipment 
for better, 
foster servicing. Resistance -Capacity 

Substitution Box 
EMC Model 900 
$17.90 (Wired & 

Tested) 
$10.25 (Kit Form) 

Yes, tell me more, send me - FREE - a 
detailed catalog of the complete E M C line. 

Name 

Street 

City State 

E 
PE-2 

ELECTRONIC MEASUREMENTS CORP. 

280 LAFAYETTE STREET 
NEW YORK 12. NEW YORK 

EXPORT DEPT. - 370 BROADWAY, N Y 33, N Y 

8 

Comments on 
Diamond 
Phonograph 
Needles 

74,4ftili 

"As a singer I am naturally interested in hearing phono- 
graph records played back as perfectly as they were 
recorded. For that reason I play my records only with a 
diamond phonograph needle." 

r(i ̀  Be sure your phonograph is equipped with a DIAMOND stylus 

n.TSSft 
PIAt DIi1110116 

for further information write to: Dept.NA2 62 SI. Mary St, Yonkers, N. Y. 

Some make more, some less 
We help you to start Your 

Own All -Year Business 
Make Big Money! With our 
easily operated, highly effi- 
cient wall washer, Chas. 
Stelle took in $217 gross in 
first ten days. E. L. Goss 
took in more than $10,000 in 
one year. E. C. Taber wrote, 
"I made $400 gross in two 
weeks." And no wonder -this machine washes 
walls 6 times faster and better than by hand. 
Your Money -making Opportunity. Enjoy in- 
dependence- freedom from bosses, layoffs. 
Customers everywhere -homes, offices, 
schools, etc. Expenses low, profits high. No 
shop necessary; operate from home. Can start 
spare time until your full time is available. 

Lose no time. Get all facts without obligation 

FREE BOOK! MAIL COUPON TODAY! 

VON SCHRADER MFG. CO. 
244 "W" PI., Racine, Wisconsin 

Send at once (no obligation) your FREE 
booklet containing information about your 
WALL WASHING MACHINE and how I can start 
my own permanent, profitable business. 

Name 

Address 

City Zone State 
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ALLIED'S OWN KNIGHT ELECTRONIC KITS 
better by far...easiest to build...and you SAVE MORE 

aza 
Sensational Value 

"Space Spanner" 
Band -Switching 

Receiver Kit 

THRILLING SHORT WAVE AND BROADCAST 
Model S -243 All -new 2 -band receiver in easy -to -build kit 

$1 395 
form at a very low price. Pulls in thrilling 
short -wave (6 to 17 mc) and standard broad- 
cast, plus amateur, aircraft, police and 
marine radio. Features special regenerative 
circut; highly sensitive on broadcast band. 

Bandswitch selects broadcast or short wave. Has 4" PM 
speaker and beam -power output tube for plenty of volume; 
headphone connecto-s for weak signal listening; slide switch 
cuts out speaker. Employs 12AT7 regenerative detector 
and audio amplifier; 5005 power output; 35W4 rectifier. 
Six controls; Bandapread; Main Tuning; Antenna Trim- 
mer; Bandswitch; Regeneration; Audio Gain. Panel fin- 
ished in attractive gray with black knobs. Includes all 
parts, punched chasss and tubes. Less wire and solder. 7 x 
10% x 6'; for 110 -120 v. 50 -60 cycles AC or DC. 41" lbs. 
Model S -243. Net F.O.B. Chicago, only $13.95 
Model J -110. Dual Headset for above. Net $1.79 
Model C-100. Antenna Kit for above. Net $1.05 

Ott. 

KNIGHT Kits are the last word 
in electronic design, fascinatingly easy to build, 

satisfying to use. They're a pleasure to 
assemble -you just follow the outstanding 

easy "Step- and -Chek" instructions. All KNIGHT 
Kit parts are premium quality to assure top 

performance. ALLIED -the reliable name in 
Electronics- offers you the very best equipment 

in KNIGHT Kits -and SAVES YOU MONEY! 

Famous Knight 
10 -In -1 Electronic 

Lab Kit 
Model S -265 

12" 
BUILD ANY OF 10 FASCINATING PROJECTS 
Instructive! Ideal for experimenters, beginners -fun to 
build! Construct a sensitive Broadcast Receiver; Amplifier 
(for phono or mike ; Wireless Phono Oscillator; Home 
'Broadcast Station "; Code Practice Oscillator; Capacity- 

Operated Relay, or any one of four other fascinating proj- 
ects. Kit includes mounting board, tubes, all parts, hard- 
ware, microphone, and 12 -page builders' manual. For 110- 
120 v.. 50 -60 cycle AC. Less wire and solder. 10 lbs. 
Model S -265. "10 -in -L" Kit. Net F.O.B. Chicago...$12.45 
Model J -112. Headphone. Net 98c 
Model P -003. Phototube for Photo Relay project. Net 2.00 
Model H-024. 4 -Prong Socket for Phototube. Net Sc 

Knight Vacuum Tube 
Voltmeter Kit (VTVM) 

NEWEST PRINTED CIRCUIT 

Model F -125 New, stable, accurate. 

2 
Entire , el 

ied chassis a 
circuit board. ai mum convenience 

in arrangement of 
N scales and controls. 

With peak -to -peak 
scale for FM and TV work. Ranges: AC peak -to -peak volts. 
0- 4- 14 -40- 140 -1400 -4000; AC rms volts and DC v., 0- 1.5 -5 -15- 
50- 150 -500 -1500; ohms, 0 -1000, 10K, 100K; 1 -10 -100 -1000 
megs; db scale, -10 to +5. Complete kit, ready for easy 
assembly. Shpg. wt., 6 lbs. Prices are net F.O.B. Chicago. 
Model F -125. Printed Circuit VTVM Kit. Net $24.95 
Model F -126. Hi- Voltage Probe; extends DC to 50,000v..4.50 
Model 1,-127. Hi -Freq. Probe; extends AC to 250 megs...3.45 

Knight Wireless 
Broadcaster Kit 

Model S -705 
Featured in 

$ r "Popular Electronics" 

$ May 1955 issue 

Highly efficient wireless broadcaster for "broadcasting" 
with phonograph or mike to any standard radio up to 50 ft. 
away with no connection to set. Use with crystal or mag- 
netic cartridge or mike (crystal or high- impedance dy- 
namic). Delivers clear, well -modulated signal with minimum 
distortion. 4% x 5 x 6 ". A fascinating project. For 110- 
120 v., 50 -60 cycles AC or DC. Complete with tubes, 
chassis, all parts and easy instructions. Shpg. wt., 3 lbs. 
Model 5-705. Wireless Broadcaster Kit. Net $8.75 
Model S-556. Crystal Microphone. Net $3.95 

SAVE! Order from ALLIED today! 
February, 1956 

Popular Knight 
10 -Watt HI -Fi 
Amplifier Kit 

Model S -234 

1095 
Famous for wide response, smooth reproduction, low cost. 
Frequency response: ± 1 db, 30- 20,000 cps at 10 watts. 
Harmonic distortion less than 0.5% at 10 watts. Intermod. 
distortion less than 1.5% at full output. Controls: on-off, 
volume, bass, treble. Input for crystal phono, tuner. Chassis 
punched for preamp kit. Matches 8 ohm speakers. 14 lbs. 
Model S-234. Amplifier Kit. Net F.O.B. Chicago $20.95 
Model S -235. Preamp Kit for above. Net 2 75 

ALLIED RADIO 
Allied Radio Corp., Dept. 79 -B -6 
100 N. Western Ave., Chicago 80, Illinois 

Please ship me the following KNIGHT Kits' 

My check O, money order , for $ enclosed. 

Name 

Address 

City Zone State 
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AN IMPORTANT NEW 

CONCEPT IN EXTENDED 

RANGE TAPE EQUIPMENT 
FOR THE HOME MUSIC SYSTEM 

Gentle 
as a Lamb 

with fast for- ward that 
'tñntése 

Upe. 

VIKING if 75 MONAURAL 
PLAY BACK DECK ... 559.95 n =e; 

PAY -AS- YOU -GROW in this fascinating new 
magic of recorded tape. With VIKING, you can 
add one unit at a time until you have complete 
professional quality, full -fidelity playback and 
recording equipment . a high fidelity comple- 
ment to your home music system. Unbelievably 
economical, too, for components of this quality! 

INSTALLS AS EASILY 
AS A RECORD CHANGER 

Start with the basic VIKING ff i MONAURAL 
PLAYBACK DECK . linear tape transport of 
exceptionally simple design with truly outstand- 
ing performance, actually operating with less 
than 0.2% flutter or wow. It features the revo- 
lutionary Dynamo head for frequency response 
beyond any ordinary tape equipment; 40 to 
14,000 cycles within 3 db at 7.5 IPS. 
Add the VIKING PB60 PLAYBACK PREAMPLI- 
FIER for exact NARTB equalization and 55 db 
preamplifier gain. 
As your needs and desires grow, you can convert 
this basic deck for full stereophonic sound by 
the addition of simple, easily installed head as- 
semblies. (A new VIKING head assembly plays 
both "staggered" and "in- line" tape.) 
Add an erase head and a VIKING RP61 RECORD - 
PLAYBACK AMPLIFIER for superb recording 
and dubbing. This unit is designed for extended 
range recording, featuring 70 kc bias, more than 
60 db gain and NARTB equalization. 
Buy your tape system a unit at a time, or buy it 
assembled and tested in Monaural, Binaural, and 
Record -Playback models. 

YOU TAKE IT FROM HERE! 

Order by model no. from your dealer. 
Write for information. 

t` 
G 

ieLS 

Dept. ÌPE -2 

I 
3520 E. 43rd St., Minneapolis, Minn. 

VIKING OF MINNEAPOLIS 

Distributed in Canada by Mus i mart of Canada, 901 91wry It., Montreal 
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LETTERS 
Invisible Light Burglar Alarm 

Where can I find a circuit that uses invisible 
light as a burglar alarm? I would like to wrap 
it around the house with mirrors. 

LOREN WOODLEY 
Culver City, Calif. 

Burglar alarms using ultraviolet light seem to be 
in demand by our readers. Cadmium sulfide cells 
are sensitive in both the infrared and ultraviolet 
regions. Plans are now under way to build an 
invisible light "intrusion alarm" for POP'tronies 
readers. 

Multimeter for Lie Detector 
I want to use the lie detector described in 

your May, 1955, issue with a 20,000 ohms -per- 
volt multimeter. How can I modify the circuit 
or increase the per -volt sensitivity of my meter? 

DAVID C. SCHIELE 
Meeting Creek, Alberta 

Sorry to report, Dave, that neither scheme 
will work as well as using a regular v.t.v.m. The 
lie detector uses a delicately balanced bridge 
circuit and a 20,000 ohms -per -volt meter would 
load it down too much. Increasing your meter 
sensitivity calls for rewiring your multimeter or 
adding an external amplifier- neither of which 
is really very practical. 

Metal Locator Operation 
If a shield is needed to keep your metal 

locator (June, 1955, issue) from reacting with 
non -magnetic metals, does this mean that it will 
only react to metals such as iron and steel, and 
not to zinc and copper? 

GARY BROCK 
Chillicothe, Mo. 

Sorry, Gary, maybe we didn't explain that 
clearly enough. The shield prevents the search 
coil from capacitively reacting to metallic and 
non -metallic objects. When in operation, it will 
respond to any conducting substance within 
range of the coil's magnetic field. 

English Language Announcements 
The recent short -wave column by Hank Ben- 

nett which included listings of the times when 
English language announcements could be heard 
from foreign stations was a real help. 

DONN WOODMAN 
Schenectady, N. Y. 

$2 Baffle Again 
I built the $2 baffle described in the October, 

1955, issue, and I must say that it certainly does 
justice to any speaker. I am using a University 
Model 308 triaxial here and plan on making this 
a permanent installation. 

JACQUE SHUBERT 
Parshall, N. Dak. 

POPULAR ELECTRONICS 

r' 
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Now .. In Your Own Home LEARN 

NEEDED 
EXPERIENCE - -_ RADIO-ELECTRONICS 

THE AMAZINGLY EFFECTIVE 

oDoo IIo WAY 
-with the aid of BOTH 
HOME LAB EQUIPMENT 
and HOME MOVIES 

What will mailing the coupon below do for YOU? Just 
this! You'll find out about one of today's most remarkable 
... practical ways to prepare to get into America's amaz- 
ing billion dollar opportunity field of TELEVISION-RADIO. 
ELECTRONICS. You'll see how to get into highly inter- 
esting work that pays well ... that offers one of Amer- 
ica's most promising futures... that enables you to 
start your own business almost "on a shoe string," if 
you prefer this to a job opportunity. 

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

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

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

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

Build over 300 fascinating peri- 
a is from 16 BIG SHIPMENTS of 

Electronic-Radio parts which you KEEP. 

Z Build valuable commercial -type test 

equipment 
-as shown to the left - 

w you KEEP. This Includes a quality 
5 -INCH oscilloscope and vacuum tube 
voltmeter -both highly useful for Tele- 
vision work. 

3. Build and keep a big RI INCH TV Set. 
in 

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

Ahove: 
Work nee, 7 
intaestrifg 

experiments gi 
with this 

equipment 

Get this 
informatioft- 

I pocked 
publication 

FREE/ 

'0f& OF AMERICA'S FORLM-DTT 
T=LEIISION TRAINING CENERS' 

Home Movies 

DEVRY TECHNICAL INSTITUTE 
FORMERLY 

DEFOREST'S. TRAINING IM. 
Cf -ICAGO 41. IC[IN -0115 

February, 7956 

89 
WAYS 

TO 

EARN 
MONEY 

IN TELEVISION 
REDIO 

ELECTRONICS 

4 Use a 16 mm. ovie protector and 
s f highly i help've movies 

wonderful aid to help you grasp 
Important fundamentals faster ... easier 

better. 
Enlay welt-lllustratad, easy- to-read 5' lessens with handy FOLD -OUT die 

proms. 

E Get an honest -lo- goodness EMPLOY- ' MENT SERVICE to help you get a good 
lob alter graduating -or assistance in 
starling your OWN SALES AND SERVICE 
BUSINESS. Mail coupon today for the 
complete details. 

MODERN 
LABORATORIES 

1f you prefer, got oil 

yourprepaiah 
r our 

Chrcago Training 
Laboratories-one of 
the fines! of de kind, 
Ample instructors, mod.. 
we equipment, Write 
for detoilsl 

MILITARY SERVICES 
it you're subject to will - 
racv service, the Infer. 
'nation wo nave Jet Iron 
Mould prove very help - fit Mail coupon today,: 

=M=MININEIMMI 
Member of Notional Home Study Council 

DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. Dept. PE -2 -M 
I would like your valuable information- packed publication showing 
how I can get started toward a good job or my own business in 
Television -Radio -Electronics. 

Name 

Street 
Please Print 

Age 

Apt 

City lone State 
D,T.t.'s Training is available in Canada 



FREE 
lyS6 

CATALOG 
tells you how to SAVE 5Q% 

on your test equipment costs! 
46 EICO KITS & INSTRUMENTS to choose Irom!I 

S" PUSH -PULL 

OSCILLOSCOPE 

#425 

NIT $44.95 

Wired $79.95 

VACUUM TUBE 

VOLTMETER 

#221 

KIT $25.95 

Wired $39.95 

For Laboratory Precision at Lowest Cost - 
buy EICO! 

1000 Ohms /Voll ; 

MULTIMETER s 

#536 i 

KIT $12.90 1 

Wired $14.90 
KIT $34.95 

TUBE TESTER #625 

iii, 
l*e 
Wired $49.95 

You build EICO KITS in I evening, but - 
they last a lifetime! 

RF SIGNAL GENERATOR #320 6V& 12V BATTERY ELIMINATOR 

1 & CHARGER #1050 

1 

I 

r KIT $29.95 

EICO -performance- proved by TV manufac- 
turers, electronic schools and over 100,000 

servicemen! OVER r/2 MILLION in use today! 

HEM COLOR d I NEW! 20Watt Ultra- linear 

BLACK -d- WHITE HIGH FIDELITY AMPLIFIER 

5.MC TV SCOPE s r' . #H F 20 

#460 

KIT $79.95 

Wired $129.50 I 

IT 49.9S Wired $79.95 

MAIL COUPON NOW. Prices 5% higher on 
West Coast. Electronic Instrument Co., Inc., 
84 Withers St., Brooklyn I I,_ N. Y. 

'7EI O/ 84 Withers St., Brooklyn 11, N. Y. 

Send FREE 1956 Catalog and name of 
neighborhood FICO distributor. PE-2 

Name 

Address 

City Zone Stote 

Occupation 
J 
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Technician Class Licenses 
1 would appreciate further information on how 

to get a "technician's class" license. 
FRED DEAN 

Fort Gay, W. Va. 

Okay, Fred, here's the dope for you and for 
the rest of our readers who have requested 
further details. The "technician's class" license is 
similar to the regular ham license- except that 
the code test is five words per minute and the 
frequencies which can be used are all above 50 
nee. The written exam is identical to the "general 
class" ham license. The license term is five years. 
Consult the License Manual published by the 
A.R.R.L. for further details and examination 
points. The "technician's class" is particularly 
useful to the experimenter who wants to work 
with v.h.f. or u.h.f. radio waves. 

TV "Cheater" Cords 
I had occasion to go on a TV service call with- 

out a "cheater cord" and learned much to my 
surprise that the cord from an electric razor 
can be used instead. Hope someone can benefit 
from my experience. 

ARTHUR PORRAs 
New Brighton, Minn. 

Whyté s Wit Appreciated 
Enjoy your "Tape and Disc" material. Those 

selections by Bert Whyte are tops, and it is easily 
worth the price of the magazine to read them. 
Stokowski with the baronet at his heels is a 
picture I won't forget for some time. 

W. B. DAVIS 
Las Cruces, N. Mex. 

Apologies to the AR -1 
I feel that the speaker system modification in 

the article by Jack Coriell (December, 1955, page 
71) is similar to the principle recommended by 
Edgar Villchur. Is this true? 

L. RUBIN 

Yes, it is, and a set of apologies are due to 
author Coriell and to the acoustic suspension 
speaker system for which a patent is pending. 
During the editing of this article, the source 
material was inadvertently omitted. Interested 
readers can buy an improved version of this 
speaker system (the AR -1) from Acoustic Re- 
search, 23 Mt. Auburn St., Cambridge 38, Mass. 

Self -Powered Preamp 
Is an a.c. /d.c. self- powered hi -fi preamp prac- 

tical? The circuit I have in mind would consist 
of two or three tubes. 

FRANK MCCAFFREY 
New Rochelle, N. Y. 

There lias been very little call for a.c. /d.c. hi -fi 
equipment. Undoubtedly such a preamp could 
be constructed and would work without creating 
insoluble problems. A number of preanrps are 
available directly from our advertisers or from 
local radio parts jobbers. A typical design is 
the Model MP100 produced by Audio Artisans, 
Inc., which is self- powered (a.c. only) and sells 
for about $45. 

POPULAR ELECTRONICS 
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We will invest these 

3 FREE 
BOOKS 
in your future 
Life's problems are never simple to solve. In most 
cases they require help and inspiration from others. 

It was Emerson who said -"Our chief want in life 
is somebody who shall make us do what we can." 

Perhaps one of today's most common problems 
has something to do with an individual's job. "Why 
can't I make more money ? "... ̀Will I be the next 
to be fired ? "... ̀Why are others promoted over me ?" 
are some of the questions that plague most of us at 
some time or another. 

If you wonder about your job security, about your 
future, here's help that is yours for the asking. Three 
FREE BOOKS -any one of which could change the 
course of your entire life. 

Don't put it off. If you are really interested in 
succeeding, send for these three free books today. 
Remember, hesitation is one of the greatest causes 
of failure. 

Book No. I, "How to Succeed," is a gold mine 
of tips on how a hundred little things about you, 
your personality, your outlook on life can affect your 
future. It wit! help you discover hidden talents in 
yourself, it will show you how others -less educated, 

For Real Job Security -Get an I. C. S. Diploma! 

less intelligent than you, perhaps -have overcome all 
sorts of obstacles and have gone on to success. 

Book No. 2 is a complete catalog that outlines 
opportunities in the field in which you are most 
interested. It gives you the facts on just what your 
chances are of succeeding in a given field. 

Book No. 3 is a sample I.C. S. lesson text (Math- 
ematics). Literally thousands and thousands of men 
and women of all ages have won promotions, pay 
raises, the respect of friends and community through 
I. C. S. training. 

I. C. S. is the oldest and largest correspondence 
school. 277 courses. Business, industrial, engineer- 
ing, academic, high school. One for you. Direct, 
job -related. Bedrock facts and theory plus practical 
application. Complete lesson and answer service. 
No skimping. Diploma to graduates. 

I. C. S., Scranton 9, Penna. Member, National 
Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS ICS. 
BOX 25622A, 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 BUI LDING O Aeronautical Engineering Jr. ENGINEERING Foremanship RAILROAD 
CONSTRUCTION O Aircraft & Engine Mechanic O Civil Engineering O Industrial Supervision O Air Brakes O Car Inspector 

BUSINESS O Construction Engineering O Leadership and Organization O Diesel Locomotive 

O Advertising O Highway Engineering O Personnel -Labor Relations O Locomotive Engineer 
O Bookkeeping and Accounting O Reading Struct. Blueprints M ECHANICAL O Section Foreman 

O Business Administration O Sanitary Engineering AND SHOP STEAM AND 
O Business Correspondence O Structural Engineering O Gas -Electric Welding DI ESEL POWER 
O Public Accounting O Surveying and Mapping O Heat Treatment O Metallurgy O Combustion Engineering 
D Creative Salesmanship DRAFTING O Industrial Engineering O Diesel -Elec. D Diesel Eng's 

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

O Letter- writing Improvement O Architectural Drafting D Industrial Supervision O Stationary Fireman 

O Office Management O Electrical Drafting D Internal Combustion Engines O Stationary Steam Engineering 
O Professional Secretary O Mechanical Drafting D Machine Design- Drafting TEXTILE 
O Retail Business Management O Mine Surveying and Mapping O Machine Shop Inspection O Carding and Spinning 

O Plumbing Drawing and O Machine Shop Practice O Cotton, Rayon, Woolen Mfg. 
Estimating O Mechanical Engineering O Finishing and Dyeing 

O Structural Drafting O Quality Control O Loom Fixi'g O Textile Des'ing 
ELECTRICAL D Reading Shop Blueprints O Textile Engrg O Throwing 

O Electrical Engineering O Refrigeration O Warping and Weaving 
O Electrical Maintenance O)Sheet Metal Worker MISCELLANEOUS 
O Electrician O Contracting O Tool Design O Toolmaking O Domestic Refrigeration 
O Lineman RADIO, TELEVISION O Marine Engineering 

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

O Air Conditioning- Refrig. 
O Architecture 
O Architectural Interior 
D Building Contractor 
D Building Maintenance 

Carpenter and Mill Work 
O Estimating 
O Heating 
O Painting Contr :Actor 
O Plumbing 
O Reading Arch. Blueprints 

ART Sales Management 
O Cartooning 
O Commercial AR 

O Stenographic -Secretarial 
O Traffic Management 

O Fashion Illustrating CHEMISTRY O Magazine Illustrating O Analytical Chemistry 
O Show Card anc Sign Lettering O Chemical Engineering 

Sketching and Painting O Chem. Lab. Technician 
AUTOMOTIVE O General Chemistry 

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

Name 

City 

Occupation 

February, 1956 

Age Home Address 

Zone State Working Hours A M to P M 

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

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

A// New MYSTERY 
PARTS tp / rtb s40.00 

jOur Prise 

? $Z95 
1kiP WI 
Wes 9/'/.'t1. \1 

It's ise 

of your 
the 

20 
pounds of BRAND 
NEW usable 
GOVT. surplus. 

for The ideal gift 
hams, etc. 

23 23 
mfg. WO 

rjOj,qY 2oó]Y..., 

BRAND 
NEW 

Electronic 

PHOTO 
FLASH 
100 Watt 

Ship. Wt. Sec. 
60 lbs. 

Operates on any 12 or 24 VDC. 
source. Complete with ignition 
coil, trigger housing and strobe 
light. Assembly includes 20' ft. 
cord with SYLVANIA A -1073. 
(Similar to Syly. 4330.) Extra 
Parts Kit has Extra 1073 bulb, 
fuses, vibrator. Instruction Manual. 

s2995 

ARC -5 COMMAND 
TRANSMITTER 

YOUR CHOICE 

$695 
2.1 to 3 
MC. 7 to 
9.1 MC. Brand 
New in 
Cartons. 
tubes. 
with 

Hottest Buy in the Country 

PHOTO ELECTRIC CELL 

Cell 
used 

euin 
AMPRO 
Sound Pro- 

jector. Also useful 
for opening garage 
doors and Alarm 
Systems. 

Modulation & Driver 
Transformer 

BRAND NEW. 
Both Units Only 

Modulation trans. 
815 class AB2 
56 

65N7 
output. $495 

Modulator. 

14 

SWING CHOKE 
2H -7H 550 MA. $595 Thordarson 
T48003. 

OIL CONDENSER 

$165 
2 MFD. 3000 
VDC. Pyranol 
Oil W /MOunt- 
ing Brackets. 

1 -1 Mfd. 3000 VDC. 
New moved from 
equip. Size e 47/x41 /4 "x 
21/0 

GE- Pyranol oil 
CONDENSER 

12 MFD. 330 
VAC. 60 Cy. 
Removed from 
equip. NEW. 

$1.95 

RCA Output 
Transformer 
P.P. GLG'S 25 

WATTS 
Pri. 5000 ohms output SEC. 
U1 500 ohms, 
2 600 ohms 

1idetone 15 to 
5,000 cy. flat. 

Hi Gain Dynamic Mike Kif 
TransformerT & 
Western Elec. trie Mike. Ideal 
for Hams, PA., CAP, 
Recording Mobile Equip. -50 DB 80 to 7500 
CPS. Diagram Fur- 
nished. 

KIT 1, HARDWARE 
Over 1.000 pes. 
Assorted. 
For Radio & TV Y 
KIT 2, CERAMICONS 
100 Assorted SSD 75 mmfd. to L 
8.000 mmfd. 
KIT 4, Rotary Switches 
25 Assorted 
Terrific Buy! $250 

KIT 5. RESISTORS 
100 

hmstor15 
$ 

mec. 1/s to 5 
watts. 175 

ALLIGATOR CLIP 
Piercing type with 
5 Ft. cord and 210r2,IC spade lug. Ideal e 
test clip. TL -137. 

KIT 7, TOGGLE AND 
SLIDE SWITCHES 

$325 25 
Assorted 

P D.P.D.T. 
S.P.S.T., etc. 

KIT 8, PAPER AND 
CAN CONDENSERS 
23 Assorted 
Range from 4Mfd- 
15OV to 80Mfd. 
450v. 
KIT 9, KNOBS 
100 Assorted 
Push -On and Set 
Screw tl'PCS 

á275 

5175 

TERMS: Cosh with order er 23% WNBALANCE C.O.). ALL PRICES NET E.O.B. D[TR01T MINIMUM 
ORDER $2.00 

H H 'r- 5209 GRAND RIVER 

CO Detroit 8, Mk,gam 
Y Phone TYIe, 5.9400 

Superregen for FM 
Your response to the letter in the November 

issue regarding FM reception with a superregen- 
erative receiver leaves much to be desired. I feel 
that superregeneration can be used to make an FM 
detector. Keep three things in mind: (1) voltage 
regulation, (2) antenna coupling, and (3) grid 
leak value. With modern tubes, it should be quite 
easy. 

J. G. OSin:A 
Pittsburgh, Pa. 

There is no reason to suspect that superregen- 
erative receivers cannot be made better with up- 
to -date tubes. For the information of our readers, 
we must point out that "slope" superregenerative 
detection affords an easy way to hear FM signals, 
but it does not permit maximum fidelity to be 
received from the broadcasting station. Nor does 
it have the quiet background characteristic of a 
true FM receiver. However, we will publish plans 
on some superregen FM receivers within the near 
future so that readers may form their own con- 
clusions. 

Tops for Experiments & Hi -Fi 
We experimenters have long been in want of a 

magazine of the POP'tronics type. The best com- 
ment I can make is put into the one word - 
"TOPS!" I would like to see more articles on 
transistors and hi -fi, and hope you can see fit to 
run them as soon as possible. 

FRANCIS J. LITz 
Inglewood, Calif. 

Thanks, Francis, and keep right on reading 
POP'tronics. Watch for the new series on transistor 
experiments which is scheduled to start next 
month. 

This Month's Cover 
The welfare and morale of ' our 

Armed Service personnel overseas 
should be of concern to everybody. 
Often stationed in desolate and iso- 
lated locations dictated by military 
tactics, the soldier, sailor, or airman 
has only two contacts with his home 
and family. 

One of these is through the mails, 
the other through radio communica- 
tions. The latter situation is being 
depicted here, as a mother talks to 
her son several thousand miles away 
using a neighbor's ham radio station. 

The ham standing in the back- 
ground is typical of the hundreds of 
amateur radio stations that can, and 
do, offer "free" point -to -point com- 
munication between servicemen and 
their families ... facilities that can- 
not be provided by commercial com- 
munications links. Also deserving of 
our thanks are the Military Affiliate 
Radio Systems and the American 
Radio Relay League for their efforts 
in boosting morale. 

POPULAR ELECTRONICS 



Get more money! 

ore security! More out of life! f 

Learn 

l Get the best! 
Get National Schools' SHOP- METHOD HOME TRAINING! 
Start now! Wh7 wait around for that raise or p c rnrtwn 
that may never come? Ge. started oar in h:gfspayng 
TV-Radio-Electronics! Nat o-Ial School? SHOP 241 THOD 
Home Training prepares you for success in a top- sa.ltry 
job or in your cwn business. You learn dP. thre>. -. Televi- 
sio7,Radio, Elec tronics... in one complete course. Oar Sl op- 
Tested lessons and manual: I.elp you master all -Kansas in 
shcrtest possibe time! Serd coupon, fiic. out tatty! 

WHY NATIONAL SCHOOLS LEADS THE FELD 
Located in the 'Television enter" of the world, cur staff 
is in close touc'i with latest developmen-s anc >iportun- 
ities. We give Sou persona:ized job placement assistance. 
We also give you confidential help with loth techn ca: and 
personal problems reiatir.g to your tra.ning. ' show 
you how to mike Part Time Earnings as you pgr.ss. 
Whether you li ̂ e 30 miles t_way, or 3,003, you 1.11 alwLys 
be pleased with our prompt, friendly service! 
DRAFT AGET Our home training helps you achieve special- 
ized ratings and higher pay grades if you gb in service. 

30 MILLION TV SETS 
need regular repair! Color TV 
means more sets than ever be- 
fore. NOW is the golden oppor- 
tunity to cash in on this multi- 
billion- dollar industry.Or "write 
your own ticket" in broadcast- 

ing, mar.ufacturing, 
and other special- 
izes. phases! 

YOUR FLIURE 
IN RACIO 

TELEVISION 

YOUR AGE 

We send you this precision -tested Multitester! Plus parts 
to build Oscillators, Receivers, Signal Generator, Contin- 
uity Checker. Combination Short Wave and Standard 

r ,ice 
CIO ; r. 

-. 

Broadcast Superhet Receiver. All 
this equipment is part of your National Schools course. 
NO EXTRA CHARGES! Send coupon for free books! 

NATIONAL SCHOOLS, 
world- famous technical , ±c °ICI rr 1 1 

trade school. Now in our aril _ ff t111 
50th year! lit mail 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1906 
LOS ANGELES 37, California CHICAGO: 323 West Polk St. 

IN CANADA: 811 West Hastings Street, Von, ovver, C.C. 

APPROVED FOR G. I. TRAINING 
BOTH HOME STUDY AND RESIDENT COURSES OFFERED 

MAIL NOW TO OFFICE NEAREST YOU! 

IS NO 

OBSTACLE! 

Send for 
\; FREE LESSON! 

FREE BOOK & SAMPLE LESSON 
I will convi,ce yo.t 

Ali! SEND COUPON TCCAY! 
al 

February, I95E 

(moil in envelope or paste on postal cord) 

NATIONAL SCHOOLS, Dept. R2G -26 
4000 SOUTH FIGUEROA STREET 323 WEST POLK STREET 
LOS ANGELES 37, CALIFORNIA OR CHICAGO 7, ILLINOIS 

Please rush FREE BOOK, "My Future in Radio -Tele- 
vision -Electronics," and FREE LESSON at once. I un- 
derstand there is no obligation, and no salesman will call. 

NAME BIRTHDAY 

ADDRESS 

CITY ZONE STATE. 

Check if interested ONLY in Resident Training at Los Angeles. 

VETERANS Give dale of discharge_- _ 
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LEARN basic electronics S 
THE EASY "PICTURE BOOK" WAY! 

Just Released: The fabulous 

ILLUSTRATED Training Course 

now used by the U. S. Navy! 

You Learn by Pictures 
Over 25,000 Navy trainees have already learned Basic 
Electricity and Basic Electronics this easy, "Picture 
Book" way! Now, for the first time, YOU can master 
the basics of Electricity and Electronics with this 
same "Learn-by- Pictures" training course! Over 1,700 
simple, easy -to-understand drawings explain every 
section -these "teaching" pictures actually make up 
more than half the entire course! No other Basic 
Electricity or Basic Electronics course in America 
uses this revolutionary illustrative technique! You 
learn faster and easier than you'd dream possible! 

A Complete Idea on Every Page 
Here's how this easy, illustrated course works: every 
page covers one complete idea! There's at least one 
big illustration on that same page to explain it! 
What's more, an Imaginary instructor stands figura- 
tively at your elbow, doing "demonstrations" that 
make it even easier for you to understand. Then, at 
the end of every section, you'll find review pages that 
highlight the important topics you've just covered. 
You build a thorough, step -by -step knowledge at your 
own pace -as fast as you yourself warm to go! 

Everyday English --A Course Anyone Can Understand 
Sponsored by the Navy to turn out trained techni- 
cians in record time, this modern course presents 
Basic Electricity and Basic Electronics in a simple 
way that everyone can grasp -regardless of previous 
education! Every phase is made instantly clear -ex- 
plained in plain, down to earth English -with hun- 
dreds of easy -to- understand illustrations to help you! 

10 Complete Volumes 
Volumes 1 and 2 of "Basic Electricity" cover DC 
components and circuits; Volumes 3 and 4 cover AC 
components and circuits; Volume S covers AC and 
DC motors and machinery, 
Volume f of "Basic Electronics" covers Diodes & 
Power Supples; Vols. 2 and 3 cover Amplifiers & 
Oscillators; Vols. 4 and 5 cover Transmitters & 
Receivers. 

Home Study Without Correspondence 

This course is so different, so complete- there's no 
need for the usual letter writing, question and answer 
correspondence! Learn at home -at your own pace! 

10 Day Examination- -Money Back Guarantee 
Send today tor these exciting new training courses - 
you risk nothing! When you receive the volumes, 
examine them in your own home for 10 full days. lf, 
at the end of that time, you're not completely satis- 
fied, simply return the books to us and we'll gladly 
refund your full purchase price! Total cost for either 
5- volume course is only $9.00! In Canada, prices 
approximately 5% higher. 

ORDER TODAY! 
These books are sold by electronics parts jobbers 
and book stores. If YOUR dealer doesn't have 
these books, mail this coupon to us! 

JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, N.Y.C 
I hate enclosed $ Please send me 

5 -vol. Basin Electricity set @ $9 net 
5 -vol. Basle Electronics set @ $9 set 
Both sets. 1 understand I may return the books 
in 10 days, and receive a complete refund of the 
full purchase price If I am not satisfied. 
Add state or city sales tax where applicable. 

Name 

Address 

L City State -------P-2AJ 
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NEW -Best Buy in Hi -Fi 

9,14MMed 
BUILD -IT- YOURSELF KIT 

NET 

The Famous Lille Jewel 
MUSIC LOVERS AMPLIFIER 

Most popular hi -fi amplifier in its field, featured 
by Life Magazine. 

Enjoy ... Building Your Own. 

Most complete net of instructions. 

Sold only through selected distributors. 

Grammes Division of Precision Electronics, Inc. 
9101 King Ave.. Franklin Park, Ill. 

Designed and 
manufactured by the orig- 
inator of the Klipschorn 
speaker system, the Short- 
horn is second only to the 
Klipschorn system in per- 
formance. Using coordi- 
nated acoustic elements, 
including filters, it offers 
exceptionally smooth re- 
sponse, free from distor- 
tion- Back loading horn 
extends bass range without resonance. 

Available in kit form, with or without 
drive system. Prices from $39 for the do -it- 
yourself horn kit to $209 for assembled horn 
with Klipsch Ortho 3 -way drive system in- 
stalled. Write for literature. 

KLIPSCH & ASSOCIATES 
HOPE, ARKANSAS 

POPULAR ELECTRONICS 

corner horn 
speaker system 



WHICH OF THESE 

WELL -PAID JOBS* DO YOu WANT 

JOB 1179 

i 
JOB 1158 

2 
JOB 1111 

3 
JOB *U.3 

4 

VHF AND MICRO -WAVE. Large oil company needs young man to serv- 
ice micro -wave and VHF units. Must have FCC license. Oppor- 
tunity for advancement. 

, s ', ,.. : ZVI; 

AIRLINE RADIO. Nationally known airline has openings for ground 
radio operators. FCC License required. Many company benefits 
plus opportunity for advancement. 

ELECTRONIC MANUFACTURER. Leading producer of electronic equip- 
ment offers opportunities in the electronic and aviation electronic 
field. Knowledge of basic electronic theory essential (FCC License 
desirable). 

MOBILE RADIO. Two -way communications company needs men for 
mobile telephone installation and maintenance. First and second 
class FCC license holders only. Some travel. Many company 
benefits. 
We certify that these jobs are currently available. Full details on these 
and hundreds more will be sent on request. 

YOUR FCC LICENSE 

AND CIRE DIPLOMA 

Quality you for the good 

jobs in Ele :tronics and Radio 

WRIT= NOW FOR 

COMPLETE INFORMATION 

HERE'S PROOF THAT CIRE TRAINEES GET joaS LIKE THÉS 
AIRLINES INDUSTRIAL ELECTRONICS 

"I replied to the Job Opportunities you "Upon my discharge from the Navy I 

sent me and I am now a radio operator used your Joh- Finding Service and as a 

with American Airlines. You have my result I was employed by North American 
hearty recommendation for your training Aviation in electronic assembly final 
and your Job- Finding Service." checkout)." 

James A. Wright, Beltsville, Md. Glen A. Furlong, Fresno, Calif. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
CARL E. SMITH, Consulting Engineer, President 

4900 Euclid Bldg. Cleveland 3, Ohio 
FILL OUT COUPON BELOW AND MAIL IT TODAY 

IsGET ALL 

MCNEY 
MAKING 

Irr 1100.1,1 

LIaNSI Information 

February, 1956 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk PE9, 4900 Euclid Bldg., Cleveland 3, Ohlo 
1 want to know how I can yet my FCC ticket in a minimum 
of time. Send me your FREE booklet. "How To Pass FCC 
License Examinations'. (does not cover exams for Amateur 
License), as well as a Sample FCC type lesson and the amazing 
new booklet ''Money -Makoc FCC License In formation." Be 
sue to tell me about your Television Engineering Course. 

PLEASE PRINT CAREFULLY 

NAME ACE 

ADDRESS 

CITY ZONE STATE 

For nromat results, send air mail. 
Special tuition rates to members of the U. S. Armed Forces. 

Electronic Training Available To Canadian Residents. 
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build your own 
FORESTER 

3 -way 
Low Distortion 
SPEAKER 
SYSTEM 

for as little as 
$129.00 

. . , with IM distortion below that of systems costing 
more than $350.00. Intermodulation distortion or "blur- 
ring" of the most -listened -to middle and high frequencies 
is prevented by complete electrical and acoustical isola- 
tion of each speaker. This results in less than 0.5% IM 
distortion to provide excep- 
tionally clean middle tones 
and clear highs with no 
harshness. 
The Forester system contains 
3 low distortion speakers. 
(A) a 12" woofer, 30 -300 
cps, with a 1 lb. magnet; (B) 
an 8" mid -range unit, 300- 
5000 cps with a 14.6 oz. 
magnet and (C) a 5" tweet- 
er, 5000- 18,000 cps with a 
2.15 oz. magnet and light- 
weight, spiderless cone. 
These three speakers are Front View 
controlled by a 6- element, 300:5000 cps, 12 db /octave 
crossover network. The entire cabinet measures 32" 
high, 25" wide, 141/2" deep. 

COMPLETE SYSTEMS 

SF1 Spkrs., network, cabinet drawings $ 79.50 
5F1 /SFK Spkrs., network, cabinet kit $129.00 
SF1 /SFP Spkrs., network and assembled 3/4 

unfinished plywood cabinet $154.00 
SF1C Spkrs., network, in finished bleached 

mahogany cabinet (illustrated) $189.00 

MODERNIZATION SYSTEMS 
For use with your present 12" speaker, instead of the Sher- 
wood Woofer. 

SF2 Same as SF1, less 12" woofer $ 49.50 
SF2 /SFK Some as SF1 /SFK, less 12" woofer $ 99.00 
SF2 /SFP Same as SF1 /SFP, less 12" woofer $124.00 

CROSSOVER NETWORKS (16 ohms) 
For your own speaker system. 

SFX35 300/5000 cps, 12 db /octave $ 19.50 
SX2 200 cps, 12 db /octave $ 26.00 
SX55 500/5000 cps, 12 db /octave $ 18.50 
SX6 600 cps, 12 db /octave $ 16.90 
5X8 800 cps, 12 db /octave $ 15.50 
5X36 3500 cps, 12 db /octave $ 6.50 

See the Forester Speaker System at your hi -fi dealer or write 
for free descriptive catalogue. Construction manual also 
available at SOc. 

Other Sherwood products include: Low Distortion Am- 
plifiers from $99.50and FM -AM Tuners from $139.50 

5hrwiid 
CTIONIC IA$OITOIIIS, INC. 

Dept. 2Z 2802 W. Cullom Ave. Chicago I8, Illinois 
I8 

OP'tronics 

BOOKSHELF 
"PRACTICAL RADIO SERVICING" by 
William Marcus and Alex Levy. Published 
by McGraw -Hill Book Co., Inc., 330 W. 
42 St., New York 36, N. Y. 559 pages. 
Cloth bound. Price, $8.50. 

Assuming no previous knowledge of 
radio on the part of the reader, this book 
attempts to guide the beginner from a 
basic interest in radio servicing to the 
point where he can operate as a proficient 
repairman. 

The authors explain how to test, repair, 
and replace parts of a.c. -d.c. superhetero- 
dyne receivers, battery receivers, three - 
way portables, and small phonograph com- 
binations. Operation and correct usage of 
test instruments is described, and trouble- 
shooting short -cuts are listed for identify- 
ing faults. What tools to employ -and how 
they should be employed -is also discussed. 
Practical job sheets are included for use 
with an actual receiver to give the reader 
real experience with servicing problems. 

Different types of sets are explained by 
a circuit common to most sets. Once the 
basic circuit has been mastered, the reader 
is shown the important variations likely to 
be encountered in other sets of the same 
general type. Service data charts are pro- 
vided throughout the book for on- the -job 
reference. These list trouble symptoms 
and tell what to look for when making 
tests. 

Amply illustrated with live drawings 
and photographs, this exhaustive volume 
should find a welcome place in the radio 
classroom, or on the reference shelves of 
libraries and home experimenters. 

Recommended: for every serious student 
or experimenter in the general field of 
broadcast receivers. 

"FREQUENCY MODULATION" edited by 
Alexander Schure. Published by John F. 
Rider Publisher, Inc., 480 Canal St., New 
York 13, N. Y. 46 pages. Paper bound. 
Price, 90 cents. 

A recent addition to the publisher's 
"Review Series," this volume provides a 
comprehensive survey of the highlights of 
frequency modulation. Concepts, designs, 
and theory differences between FM and 

POPULAR ELECTRONICS 



Electron Tubes With Energy Like The Sun 

t-t_ SOLAR ELECTRONICS 

ITo insure only top quality merchandise Solar Elec- 
tronics "set tests" each electron tube In powerfully 
loaded chassis! 

Here IS Our New Guarantee Policy: 
Money back within 5 days of receipt of Inerchandiee 
PLUS 5 yea. Iree factory replacement. 
ALL TUBES ARE CODED BY MONTH AND YEAR! 

FREE GIFTODUCTORY ThClip is Ad 
With every order of $15 or more -one 6SN7GT, 
t;NV4GT, 5 assorted resistors, 5 assorted attractively 
.uulured tube ca rtons; ur with every order of $30 or 
more-1 RCA Cheeter Cord, 5 assorted resistors, one 
iiSN7GT, one ChV4GT, one ti66GT and Vidaire 2 net 

oupler. 

FREE BONUS OFFER! 
A terrific Eico Tube 
Tester or TV F31 Sweep 
Generator FREE when 
you buy 5i200 North of 
receiving tubes or more 
within 60 days at 
Solar. Tester or gen- 
erator may be bought 
outright from Solar for 

Model 625K $33.50 

ANTENNA SPECIALS 
COMPLETE ou ;OOOE 

ALL CHANNEL CONICAL 
Includes: 8 element 

antennahwith 
cross- 

bar, 
n 7'á wall bracket, 

h 

bracket, 
8 stand offs 30 lt. of 300 ohm 
State yam' n.er.. List $15! 

T 45 
NEW INDOOR ANTENNA 

Brings In Ú:1F and l'IIF. Use On top. 
of TV. 
List 59.95. 
YOUR PRICE 

75 

USED TV SETS 
Picttre tube guaranteed tu work. 

Table Model Console 
10 inch set $17.50 $20.00 
12 inch set $22.50 $25.00 
I 1 inch net $27.50 $30.00 
16 inch set $32.50 $35.00 
1i inch set $38.00 $38.50 
19 ". 20 ". and 24" Sets -Prices on request. 

FAMOUS MAKE TEST EQUIPMENT! 

TUBE TESTER KIT 
In arraiW! ..h , 

Faetory ed, $44.95. 

VACUUM TJBE VOLTMETER KIT 
Factory wired, $37.50. 

$33.25 

$24.95 
FLYBACK TRANSFORMER and 

YCKi TESTER KIT 
Factory wired, 531.75. 

Tot Equi rmrnt Factory Guaranteed For One Year! 
$21.75 

EASY TERMS! 
wo pay all pos_age i'r freight in t .s.A.. Territories and 
APOs. 25e luuolling on orders less than 55. Please 

end 25,y dep_sit with C.O.D.'s. Remember! Your money 
cheerfully rel'unalasl within 3 days if you are not icom- 
pletely sati.sta, 

Visit our tube and parts showroom next time you're 
in Harrison. A "ree gift awaits you( 

PICTURE TUBE SPECIALS! 
Brand New -RCA Licensed -One Year Guarantee 

Type Price Type Price Type Price Type Priee 
108P4 or 16ÁP4 or 161P4orA$18.75 190P4 or 

A $11.25 A $18.95 16LP4 o A $23.50 
lOFP4 $14.93 16CP4 or A r 518.75 19FP4 $24.25 
12LP4 or A r $18.95 16KP4 $18.50 20CP4 0 

A r $13.95 I6DP4 0 16RP4 $18.50 A 5$24.50 
12QP4 $33.95 A r $18.75 162P4 0 20DP4 or $24.50 

$13.25 16EP4 519.45 A 
A $19.25 12UP4 $14.95 160P4 $19.25 21AP4 $27.95 

14P4 or 16HP4 or 

$24.50 

$1925 $27.50 
17CP4 $20.85 $15.95 A $18.75 
17E11,4 

21FP4 $28.25 
14CP4 $15.95 36JP4 or 17GP4 $21.25 215P4 $28.25 
15DP4 (for A $18.75 19AP4 $23.95 24AP4 $44.95 

Damont)$17.95 All Picture Tubes shipped F.O.B. Harrison, N. J. 

BIGGEST VALUES! BIGGEST SELECTIONS! 

PARTIAL LIST ONLY! 
Type Price 
0A2 .87 
003'VR15O .90 
024 .44 
1A4P .30 
1A7GT .45 
1ÁZ2 .85 
16367 .63 
3R4P .88 
ICSGT .45 
1D5GP .40 
IE7GT .40 
1E7GT .40 
1H4G .35 
1H5GT .45 
1L4 .47 
1L6 .53 
1LA4 .55 
1LÁ6 .55 
1LB4 .55 
1LC6 .51 
1LH4 .55 
1LN5 .51 
1N5GT .53 
185 .58 
155 .41 
174 .9 
1TSGT .57 
104 .59 
1US .41 
102 .63 
1X2 .65 
2A7 .50 
2X2A .55 
3A4 .55 
3A5 .55 
3ALS .48 
3AÚ6 .48 
3BC5 .56 
3886 .65 
3CB6 .56 
304 .45 
3Q5GT .55 
354 .52 
3V4 .52 
4807 .92 
4827 .97 
5A05 .52 
516 .60 
5Ú4G .45 
5U8 .68 
5V4G .56 
5X8 .78 
5Y3 .29 
5Y4G .35 
5Z3 .40 
6A7 .55 
6AB4 .45 

Type 
6AC7 
6AF4 
6AG5 
6ÁG7 
6AH4GT 
6AH6 
GARS 
GALS 
6AN4 
6AN8 
6805 
6A56 
6AT6 
6AU4GT 
6AUSGT 
6AÚ7 
6A VSGT 
6AV6 
6AX4GT 
6AX5GT 
688 
6BA6 
6BA7 
68C5 
66E6 
68F5 
6806G 
6886 
6816 
6685 
6BL7GT 
68146 
680667 
6807 
6855G 
6627 
6C4 
6C86 
6CD6G 
6CU6 
6C6 
6F6 
686 
6./4 
615 
616 
6K6GT 
6L6 
65807 
65117 
6507 
65F5 
65X7 
65 .17 

6587 
65 L7GT 
65N7GT 

Price 
.65 
.85 
.50 
.75 
.65 
.65 
.57 
.38 

1.25 
.99 
.45 

1.50 
.36 
.70 
.60 
.85 
.65 
.36 
.65 
.59 
.75 
.45 
.55 
.50 
.46 
.42 

1.10 
.52 
.49 
.75 
.69 
.60 
.75 
.80 
.60 
.80 
.35 
.50 

1.10 
.90 
.45 
.40 
.42 

1.50 
.38 
.50 
.36 
.65 
.74 
.44 
.50 
.60 
.43 
.43 
.44 
.53 
.13 

Type Price 
6507 .37 
6557 .43 
6T4 
6T8 
6U8 
6V3 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
6X8 
6Y6G 
7A4 
7A5 
7A6 
7A7 
784 
785 
786 
787 
768 
7C4 
7C5 
7C6 
7E5 
7F7 
7F8 
7H7 
717 
7K7 
7N7 
7X7 
7Y4 
724 
12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AX4GT 
12AX7 
12AZ7 
1284 
12AB6 
12887 
128E6 
12BH7 
12607 
12CU6 
12K7 
1207 
1]5A7 
12507 
12SH7 

.89 

.65 
73 

.77 

.44 

.38 

.55 

.35 
.35 
.75 
.49 
.44 
.53 
.44 
.44 
.43 
.40 
44 
.44 
.44 
.44 
.44 
.44 
.59 
.59 
.69 
.69 
.69 
.69 
.54 
.69 
.39 
.39 
.38 
.65 
.42 
.52 
.38 
.73 
.67 
.69 
.65 
.65 
.45 
.59 
.45 
.59 
.64 

1.09 
.49 
.44 
.43 
.59 
.88 

Type 
125.17 
1251(7 
125L7GT 
1258767 
12507 
120667 
12X4 
1485 
1487 
1486 
14E6 
14E7 
14F7 
14F8 
1487 
198G6G 
1978 
24A 
25110607 
25CU6 
25L6GT 
25W4GT 
2525 
2526GT 
26 
27 
32L7GT 
35 
35 51 
3584 
3585 
35C5 
35L6GT 
35W4 
3524 
352567 
37 
39 44 
50AS 
SOBS 
5005 
50L6GT 
75 
76 
77 
78 
80 
84'624 
117L7GT 
117N7GT 
117P7GT 
11723 
1172667 
807 
1619 
9002 

Price 
.44 
.43 
.59 
.53 
.35 
.44 
.35 
.90 
.44 
.39 
.59 
.59 
.59 
.69 
.69 

1.10 
.64 
.35 
.75 

1.10 
.45 
.42 
.39 
.35 
.48 
.29 
.53 
.32 
.33 
.44 
.48 
.48 
.45 
.35 
.35 
.35 
.30 
.35 
.44 
.48 
.48 
.45 
.40 
.40 
.40 
.40 
.35 
.41 

1.39 
1.29 
1.29 
.35 
.60 

1.49 
.59 

1.19 

TO QUANTITY USERS! 
Your initial order of $150 or more entitles you to our 
special 100/0 discount or free Deluxe "60" Remington 
Razor. State your choice. This offer not good it you 
are taking advantage of free tube tester or generator 
offered elsewhere in this ad. 

SOLAR ELECTRONICS 
Post Office Square 

Harrison, N, J. 
ESsex 
4 -5300 

: mbruary, 19556 19 



the famous 

RC-54 
Record Changer 

now featured 
in 2 New Units 

Ready-for-Use 
in Your 

Home Music System 
Supplied Complete - 

with Cartridge - 
Special 45 rpm Spindle 

Adapter - Power Cord - 
Audio Connector - 

and Pre -Cut Mounting Board 
or Finished Hardwood Base. 

Priced from $56.00 

Write for complete information 

ROCKBAR CORPORATION, Dept. BB -18 
215 East 37th St., New York 16, N. Y. 

1 

fell me all about the new 
Ready- for -Use Collaro Units 

I NAME I 

ADDRESS 

CITY ZONE -STATE I 

AM are explained. By comparing the two, 
the book draws upon the reader's basic 
familiarity with AM to clarify the new 
topics in FM. Many diagrams and sche- 
matics are included but the discussion 
avoids a heavy mathematical approach. 

Various chapters cover the fundamental 
concepts of FM, the production of FM, 
the relation of phase modulation to FM, 
and the propagation and reception of FM 
broadcasts. It should be mentioned, how- 
ever, that not all points are covered which 
might be of value to those interested in 
FM. For example, FM detectors and limit- 
ers are omitted, since they form the sub- 
ject of a separate booklet in this "Review 
Series." 

Recommended: as a refresher to high- 
light certain basic points in FM; as an in- 
troduction to FM for someone with an 
understanding of AM. 

@ CS> 

"CRYSTAL OSCILLATORS" edited by 
Alexander Schure. Published by John F. 
Rider Publisher, Inc., 480 Canal St., New 
York 13, N. Y. 64 pages. Paper bound. 
Price, $1.25. 

The crystal oscillator -widely used in 
amateur, commercial, and military radio 
applications - forms the subject of this 
book. Included are descriptions of the 
nature of the piezoelectric field, crystal 
characteristics, mounting methods, and 
practical circuits. 

Another in the Rider "Review Series," 
this little volume is somewhat more than 
a mere review, since it covers much 
ground omitted in many standard texts. 

Recommended: as a handy reference 
guide for all active experimenters and 
users of equipment containing crystal 
oscillators. 

"COLOR TELEVISION RECEIVER PRAC- 
TICES" edited by Charles F. Dean. Pub- 
lished by John F. Rider Publisher Inc., 
480 Canal St., New York 13, N. Y. 

Color television has developed to the 
point where its basic concepts and prin- 
ciples are fairly well established and not 
likely to change very much in the next 
few years. Technicians in the field will be 
especially interested, therefore, in a book 
such as this, which explains a good deal 
of the technology that is being developed. 

The authoritative source of much of the 
material included in this book was a series 
of lectures given by Hazeltine Corpora- 
tion for visiting engineers from TV manu- 
facturing companies. Many of the points 
discussed were worked out by staff tech- 
nicians in the laboratories at Hazeltine 
and, as such, represent first -hand accounts 
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AT HOME 
for a career in radio -tu- electronics 

CREI prepares you quickly for success in Broad- 
casting, Television, Manufacturing, Communica- 
tions. Servicing, Aeronautical Electronics. 

THE FUTURE IS IN YOUR HANDS! 

The signs for the future are plain for trained 
men in the electronics industry. It is a tremen- 
dous industry, and -at the present time there 
are more jobs than there are trained men to 
fill them. But -when there's a choice between 
a trained and untrained applicant, the trained 
man will get the job. 

CREI HOME STUDY ... THE QUICK WAY TO GET 
THERE 

Since 1927, CREI has given thousands of am- 
bitious young men the technical knowledge that 
leads to mDre money and security. The time - 
tested CREI procedure can help you, too-if you 
really want to be helped. CREI lessons are pre- 
pared by experts in easy -to- understand form. 
There is a course of instruction geared to the 
field in which you want to specialize. You study 
at your convenience, at your rate of speed. Your 
CREI instructors guide you carefully through 
the material, and grade your written work 
personally (not by machine). 

INDUSTRY RECOGNIZES CREI TRAINING 

CREI courses are prepared, and taught with an 
eye to the needs and demands of industry, so 
your CREI diploma can open many doors for 
you. Countless CREI graduates now enjoy im- 
portant, good- paying positions with America's 
most important companies. Many famous or- 
ganizations have arranged CREI group train- 
ing for their radio -electronics -television person- 
nel. To name a few: All America Cables and 
Radio, Inc.; Canadian Broadcasting Corpora- 
tion; Columbia Broadcasting System; Hoffman 
Radio Corporation; Glenn L. Martin Company; 
Magnavox Company; Pan American Airways, 
Atlantic Division; Radio Corporation of Amer- 

ica; Trans -Canada Air Lines United Air Lines. 
Their choice for training of their own personnel 
is a good cue for your choice of a school. 

BENEFITS FELT RIGHT AWAY 

Almost immediate- 
ly, you feel the 
benefits of CREI 
training. Your em- 
ployer, when in- 
formed of your step 
toward advance- 
ment (only at your 
request), is certain 
to take new inter- 
est in you and in 
your future. What 
you learn in CREI 
Home Study can 
start helping you 
do a better job im- 
mediately. 
PAYS FOR ITSELF QUICKLY. Your very 
first raise could repay your investment in CREI 
training, and leave you a profit the very first 
year. Your increases in pay thereafter are all 
pure profit, and you'll be prepared for many 
more promotions and pay raises in the future 
years of your life. 

CREI ALSO OFFERS RESIDENCE INSTRUCTION 

at the same high technical level -day or night, in 
Washington, D. C. New classes start once a month. 
If this instruction meets your requirements, check 
the coupon for Residence School catalog. 
INFORMATION FOR VETERANS. If you were dis- 
charged after June 27, 1950 -let the new G. I. Bill of 
Rights help you obtain resident instruction. Check the 
coupon for full information. 

GET THIS FACT. PACKED BOOKLET -IT'S FREE 

Called "Your Future in the New World of Electronics." 
this free illustrated booklet gives you the latest pic- 
ture of the growth and future of the gigantic elec- 
tronics world. We'll promptly send your copy. The 
rest -your future -is up to you. 

MAIL COUPON FOR FREE BOOKLET 
Trhelp os answer your request i telligently, 

please give the following i formation: 

BF.MPI.OY'ED Y 

TYPE OF PSENT WORK 

SCfIOOf. 
B H 6ROUwD 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS ARE 

YOU MOST INTERESTED, 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula- Founded In 1927 
3224 -16th St., N.W., Dept. 122 -C, Washington 10, D. C. 

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

CHECK ' PRACTICAL RADIO ELECTRONICS ENGINEERING 
FIELD OF J BROADCAST RADIO ENGINEERING (AM, FM. TV) 
GREATEST Ì PRACTICAL TELEVISION ENGINEERING 
INTEREST PRACTICAL AERONAUTICAL ELECTRONICS ENGINEERING 

Nane 

Street 

City Zone State 

Check: Home Study Residence School Korean Veteran 
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the most 

versatile 

low-cost 

crystal probe 

microphone! 

The 

22 

SIIm-X Model "177" 

METAL SEALED FOR PROTECTION 
IN HUMID CLIMATES! 

This slim, sturdy, rugged little microphone 
weighs only 6 ounces and is designed for 
good quality voice and music reproduction. 
When mounted on either cradle or swivel, 
the Slim -X "777" can be removed instantly 
without tools simply by lifting it out of the 
holder. 

The SHURE Slim -X Model "777" is ideal for 

Home Recording 

Public Address 

Remote Broadcasting 

Professional Entertainers 
Ham Transmitting 
and many other uses 

too numerous to mention! 411-6 

Use it in the hand, on a desk stand, on a 
floor stand, around the neck -can be re- 
moved instantly, no matter where you use it. 
Model 777A furnished with stand, swivel 
adapter, mounting cradle and lavalier cord. 
Model 777 furnished with mounting cradle 
and lavalier cord. Each model furnished 
with 7 ft. single- conductor cable. Output 
at end of 7 feet of cable is 62.0 db (0db= 
i volt per microbar). Both models priced so 
low you'll hardly believe it! 

IC 1c 
SHURE BROTHERS, INC. 
225 WEST HURON STREET 
CHICAGO 10, ILLINOIS 

of the basic principles being incorporated 
in most TV color sets. 

The volume covers such topics as the 
color signal, the three -gun shadow -mask 
kinescope, decoders, color synchronization, 
i.f. and video amplification, and laboratory 
apparatus. Numerous illustrations and an 
index add to the book's usefulness. 

Recommended: as a comprehensive sur- 
vey of color TV for technicians having a 
good knowledge of monochrome (black - 
and- white) TV, and some familiarity with 
algebra and trigonometry. 

GQ CQ 

Free Literature Roundup 
EQUIPMENT for the music lover and hob- 

byist is described in a 100 -page booklet is- 
sued by the Goody Audio Center, Inc., 235 
W. 49th St., New York 19, N. Y. Fully 
illustrated, this catalog lists a wide variety 
of components designed for home music 
systems. A special introduction contains 
hints on buying hi -fi units. Free copies 
may be had by writing directly to Goody. 

How TO OBTAIN A HI -FI system for as 
low as $88.50 is one of the many subjects 
of an attractive booklet called "This Is 
High Fidelity" and available on request 
from Allied Radio Corp., 100 N. Western 
Ave., Chicago 80, Ill. Information on com- 
ponents functioning, ideas for setting up 
home installations, and extensive catalog 
listings of most brands of equipment are 
included. 

CIRCUIT CONSTRUCTION enthusiasts will 
welcome the "high- fidelity library" offered 
by Chicago Standard Transformer Corp., 
3587 Elston Ave., Chicago 18, Ill. Technical 
data and plans are provided for building 
Williamson amplifiers of three different 
power ratings : 8, 25, and 100 watts. 

A BROCHURE describing a new hi -fi phono 
cartridge may be had by writing to Shure 
Brothers, Inc., 225 West Huron St., Chi- 
cago 10, Ill. In addition to an explanation 
of this company's "Music Lover" car- 
tridge, the brochure discusses the operation 
of a hi -fi pickup and the potentialities of 
using barium titanate cartridges. 

A SEVENTEEN PAGE, full -color catalog de- 
scribing the complete Harman -Kardon 
line of hi -fi components has been released. 
Copies are available from hi -fi dealers or 
by writing to Harman -Kardon, Inc., West- 
bury 10, Long Island, N. Y. 

SPEAKERS, ENCLOSURES, and accessories 
are described on catalog sheets that fit 
into a handsome folder. The complete 
package may be obtained from The Ste- 
phens Manufacturing Corp., 8538 Warner 
Drive, Culver City, Calif. 30 
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offers you the 

finest training 

at home in 

Radio TV 
electronics, 

TV servicing, 

Color TV 

G orses 
to 

vdi G 
S gto tro^tGf 

640111i .14 vtona dto' g,esy 

S. to~1`t 4tovtst7n is 
G03 

THIS FR. 

RCA INSTITUTES, INC. 
A SERVICE Or RADIO CORPORATION of AMERICA 

350 WEST FOURTH STRW NEW YORKI4, N.Y 
February, 1955 

The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay - 
as- you -learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 

RC/i Institutes, Inc., Home Study EP -62 
350 West Fourth Street New York 14, N. Y. 

Without obligation, send me FREE CATALOG 
on Home Study Courses in Radio, Television 
and Color TY. No salesman will call. 

Name 
Please Prine 

Address 

City Zone Stale 
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Mammoth 

1956 Wholesale 

Tool Catalog 

The opportunity now 
awaits you to own 
and operate your own 
business on a part 
time or full time 
basis in the lucra- 
tive field of HARD- 
WARE, HAND 
TOOLS, FANS, 
POWER TOOLS, 
MOTORS, PAINTS, 
etc., or BUY 
TOOLS FOR 
YOUR INDUS- 
TRIAL OR IN- 
STITUTIONAL 
USES. 

r 
NOW! Custom Install 

'your own Hi -Fi Recorder 
Low Cost! Plugs into any amplifier It speaker 

Staff OK Tested by 
Tape Recording Magazine 

Tape mechanism has sensational UniMagic control, 
2 -speed record and playback, instant, automatic 
braking, special record -playback and erase heads. 
Matching preamplifier -Response: 50 -12000 cps 
4-3db, signal -noise ratio 47 db. Professional con - 
trols include illuminated VU recording meter. 
Finished in brushed copper and jet black. Carries 
famous Pentron warranty. TM -56 tape mechanism 
G,ti9.95 list. P -4 preamplifier $79.95 list. 
Write for FREE Bulletin ... Name of Nearest Dealer! 

The Pentron Corporation 
767 S. Tripp Ave. 
Chicago 24, III. 

Canada: Atlas Radio, Ltd., Toronto J 
PENTRON 

Buy Nationally Advertised Tools 
for Resale or Industrial 
or Institutional Use 
NO INVESTMENT REQUIRED, 
BUY AS YOU NEED IT. A 
MILLION DOLLAR INVEN- 
TORY AT YOUR FINGER TIPS. 

51.00 refund 
en first 
purchase 
or refund 
it you 

are not 
I00Z 
Satio- 
llud. 

LINGUAPHONE 
MAKES IT EASY TO LISTEN and LEARN to 

s 

Every one needs 
tools. Meet the de. 
mends of the grow- 
ing "Do -it Yourself" 
markets. Sell direct 
from the iumbo 
buying guide -your 
cost is known only 
to you. 

ENCLOSE $1.00 FOR 
DEALER'S CARD & 1956 
MAMMOTH TOOL CAT- 
ALOG. 

MN= ornIM-IIII--mIM--ars111s 
SILVO HARDWARE COMPANY 
Dept. PE -2, 108 Market St., Philadelphia 6, Pa. 
i am nelofing $1.00. Rush me your dealer's card ñd 
big Catalog Today. II I am not completely satisfied with . your plan, I understand that I can the Dealer' 
Card and Catalog Ior refund, and it I decide to order, . my $1.00 will ba deductible from my first order. 
NAME 

11 CITY TONE STATE 

s - - - - - s - - - - - - - - lo 
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SPANISH t oA uropean) FRENCH 
JAPANESE GERMAN ITALIAN 

MODERN GREEK -Any of 34 languages available 

for 10 DAY FREE TR /AL -AT ROME 
With LINGUAPHONE-The World's Standard Conversational Method -You Start to SPEAK another language TOMORROW -or IT COSTS 
YOU NOTHING! 
For lust 20 Minutes a Day you listen to I.inguaphone's life -like recordings. It is easy -AND FUN -to learn another language AT 
HOME with LINGUAPHONE-the some natural way you learned W speak before you went to school. 
Only LINGUAPHONE brings S to 12 of the world's best native lan- guage teachers into your home. You hear both nd om n speak 
about everyday matters in their native tongue. YOU understand -You 
SPEAK correctly as they do. It's like living in another country. 
That's why Linguaphone is used 'round the world by educators, governments and business firms. More than a million home -study students of all ages. 

10 -DAY FREE TRIAL 
Send today for Free booklet, "Passport to a New World," and 
detaiLs on bow you may obtain a CO \I l'LETE Course -unit in 
the language you choose on FREE TRIAL. 

Linguaphone Institute. Phone: Circle 7.0830 
T- 89.026 Rock Plaza, New York 20, N. Y. 
Please send n 

1e FREE Book Information on FREE Trial. 
No obligation, of course. 

My language Interest is 

Name 

Address 

The World's Standard Conversational Method 
for Over Half a Century 

-I 
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CHECK THESE 
PAßTSeTUBE 
SPECIALS! 

900,000 Radio 
TV Tubes 
Individually 
Boxed 

One year RTMA Same day service 
guarantee 
Best Branda 
Available 

pe T 

ÌB3GT 
I LA 
1L6 
1LA4 
1184 
1LC6 
11.05 
11E3 
1LGS 
1LH4 
1N5GT 
1114 
1R5 
154 
155 
174 
1u5 
15 
1X2A 
2021 
2536 
2X24 
306 
3LF4 
68146 
613.16 
6085 
6BK7A 
68146 
68L7GT 
680667 
6BQ7A 
6827 
6BY5G 
6C4 
6C5 
6C6 
6C86 
6CD6G 
606 
6E5 
8F6 

Price 
.45 
.79 
.51 
.51 
.57 
.66 
.66 
.57 
.57 
.57 
.166 
.47 
55 
.66 
.51 
.59 
.51 
.51 
.50 
.57 
.62 

1.00 
.80 
.90 
.45 
.69 
.53 
.49 
.70 
.78 
.59 
.77 
.80 
.90 
.90 
.60 
.39 
.36 
.50 
.11 

1.18 
.'60 
.46 
.40 

Type Price 
6K6GT .40 

6J5GT 
2.00 

616 .49 

6K6ß7 .39 
687 .40 
6L7 .44 
7C6 .45 
7F8 .70 
754 
12458 .41 
12AT7 .68 
12ÁU6 .46 
12ÁU7 .58 
12456 .42 
1211%7 .63 
12457 .90 
128A6 .46 
1284 .70 
128E6 .46 
128)17 .60 
12857 .64 
125A7 .52 
125147 .47 
125K7GT .50 
125L7GT .60 
125N7GT .57 
125Q707 .40 
14A5 .59 
1447 .45 
1480 .40 
1407 .52 
198ß6G 1.18 
3QSGT 

.55 
3V4 .58 
5T4 .70 
51.40 .49 
SV4G .71 
55305 .89 
5546 .43 
5Z3 .45 
5Z4 .54 

Type 
6A7 
6A8 
6484 
6AF4 
GAGS 
64146 
6485 
6415 
6Á1.7ßT 
6455 
6A56 
64576 
6AT6 
6AUSGT 
6AÚ6 
645567 
SAXSOT 
6840 
6BÁ6 
68C5 
68E6 
66ß6G 
6N7 
607 
654 
6576 
6SA7GT 
65C7 
6567 
65)17 
6SJ7GT 
6587 
G5L7GT 
65N7GT 
65Q7GT 
6V6GT 
6W40T 
6W6 
6W6GT 
6X4 
6X5 
6X5GT 
6 %8 
656G 

Price 
.59 
.59 
.45 
.80 
.52 
.80 
.80 
.42 
.70 
.50 

2.00 
2.25 

.40 

.70 

.43 

.75 

.59 

.90 

.49 

.50 

.46 
1.18 
.61 
.45 
.48 
.47 
.50 
.50 
.43 
.45 
.45 
.50 
.70 
.57 
.44 
.48 
.40 
.60 
.53 
.35 
.39 
.35 
.75 
.60 

Type 784 p .47 
7A5 .55 
746 .47 
7A7 .45 
7A8 .46 
785 .41 
767 .43 
788 .47 
7C4 .40 
7C5 .44 
19)6 .66 
1978 .70 
25A767 1.50 
25AVSGT .80 
25606 .98 
256066T .82 
2555 .45 
2525 .42 
2SZ66T .42 
35A5 .48 
3585 .48 
35C5 .48 
35L6GT .48 
35W4 .39 
3554 .40 
3523 .41 
35Z5GT .39 
5085 .48 
5005 .43 
501.6 .48 
50L6GT .45 
75 .44 
77 .39 
78 .39 
80 .35 
83V .60 
117L70T 2.00 
117N7GT 2.00 
217P7GT 2.00 
11723 .37 
1172607' .65 

Dumont and RCA licensed CATHODE TUBES 

Type 
108P4 
12LP4 
148P4 
16EP4 
I 6LP4 
17BP4 

All brand new One year guarantee 
Discounts for the Quantity Purchaser 

Li .t Price Price Type List Price ..$19.95 $11.99 I 171P4 .. 34.00 
.. 48.75 .. 26.50 15.99 20CP4 .. 34.25 21.75 214P4 .. 41.50 17.99 21FP4 .. 32.00 19.00 244P4 

47.00 
40.75 

..120.00 

Price 
18.00 
23.00 
24.00 
22.00 
24.00 
42.00 

WELLER DUAL -LITE 
SOLDER GUN 

KIT 
100 watt gun pro - 

ides the proper 
heat for most appli- 
lations. 

Dual spot ight illuminates 
work. Kit includes 

gun, mire 
scudering, brush, 

Soolderr- 
Kester solder $5.83 

Visulite TV Tube Checker 
and CONTINUITY TESTER 

automatically checks all tubes, tests 
electrical devices such a 

) R R fuses, lamps, resistors. . 

Twin Line 300 Ohm Wire For VHF 
100 ft. reel S 1.80 
1,000 ft. reel 12.50 

Special purpose 
and transmitting 

tubes 

FREE GIFTS! 
All purpose ELECTRIC 
TESTER equipped With 
genuine neon g l o w 
lamp. Tests loads from 
90 to SOO volts. AC or 
DC with every $3 or 
more order. 

Req. 54.95 S -pe. SYL- 
VANIA REPAIR KIT. 
loe, flashlight head, 
phillips and flat head 
screwdrivers, alignment 
tool and case, with 
every order of $25 or 
more. 

FREE GIFT COUPONS 
with every order. Send 
for free premium Cata 
log. 

TERMS: 25 /o deposit required on all orders, balance C.O.D. Save C.O.D. charges send full remittance plus postage ith order. All unused money refunded with order. NO MINIMUM ORDER. Subject to prior sale. 

Stanley ELECTRONICS 

935 MAIN AVENUE - PASSÁIC, N. J. 
GRegOry 

Dept. PE12 1.2498 

February. 1956 

Learn to Repair 

ELECTRIC' 
APPLIANCES 
at Home in Spare Time 

Fast Growing Field offers 

Good Pay, Interesting 

Work, Security 
Get into a field where 
you can do important 
work, have a secure 
future. Electrical aft- e 

pliance repair offers 
OPPORTUNITY FOR 
YOU. Every wired 
home has an average of 8 electrical ap- 
pliances. Up to 10 million new appliances 
are being sold every year. Owners pay 
well to keep them in repair and enjoy 
the convenience they provide. That means a fast growing 
need for trained men. 

Learn and Earn with Tester You Build 
Our training includes the parts to build a sturdy, portable 
appliance tester following our illustrated, easy-to- under- 
stand instructions. This multi -use tester helps yow locate 
electrical defects quickly and easily, equips you to do pro- 
fessional trouble- shooting. You use it to learn electrical 

appliance repair techniques. Gives you the prac- 
tical training of actually building the tester and 
a valuable piece of equipment for future use. 

Earn $3, $4, $5 an Hour Spare Time 
Start soon to repair electric toasters. fans. irons, 
mixers, vacuum cleaners, etc. for your neighbors 
and friends. Spare time work done at your con- 
venience in your basement, garage, or spare room 
can earn you from S3 to $5 an hour. See how easy 
it is to increase your earning power -how you can 
pay for this training many times over with the 
money you'll earn in your spare time. Mail coupon. 

Train Now for Greater Security 

Low Price -Easy Terms 
Today's automatic electric appliances need ex- 
pert servicing. 'I'he man who knows this good 
trade has a secure future. Put your spare time 
to good use. Enroll now for $2.50 down and 
$5.00 a month. A small in- 
vestment can assure a better 
future. Address Electrical Ap- 
pliance Training, National 

1 Radio Institute, Dept. D406, uccr /NC 
I 

Washington 9, D. C. 1pptt, 

FREELesson and Book 
MAIL this NOW ¡jib 

NATIONAL RADIO INSTITUTE 
DEPT. D4B6. WASHINGTON 9. D. C. 
Please send me lesson and book free. N.. ,alesman 

Name Age 

Address 

City Zone State 
aJ 
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1 

DOUBLE ; WITH NEW 
YOUR irish , YisL 

! BRAND 

TIME 

b-kPlag Pod- 
RECORDING TAPE 

One 7 Reel of New irish eik -Pley Tape 

Has As Much Playing Time - 2400 Feet - 
As Two 7 Reels of Ordinary Tape! 

Like most tape recorders, your 
instrument will probably 
handle nothing larger than a 
7" reel. This limitation often 
forces you to stop to change 
reels, leaving important 

material unrecorded. 

A standard 7" reel of Double -Play, the 
newest of the irish Ferro -Sheen premium 
tapes, gives you 2 hours of continuous 
recording at 31/4 ips, (4 hours, dual- track.) 

Made on Dupont's extra -tough Mylar film, 
irish Double -Play will withstand a pull 
of two full pounds and is recommended 
for all applications requiring long, 
uninterrupted operation, and where tape 
tension is not excessive. 

irish 
FERRO-SHEEN 

cllle _PAY/ 

2400' on 7" reel 
$7.50 Hi -fi net 

If not available at your local dealer's, write direct to: 

ORRADIO INDUSTRIES, INC., Opelika 1, Ala. 
Export Division: Morhan Exporting Corp., N. Y. C. 

In Canada: Atlas Radio Corp., Ltd., Toronto 

r i / ..,/ .;/ 
WHAT'S . THE 

ANSWER? 

FERRI- LOOPSTICK ANTENNAS 
I have built a small batteryless pocket radio 

that works fine, except that I need a 100 -foot an- 
tenna. I bought a Ferri -loopstick for it but cannot 
get it to work. Is there a special way that a 
Ferri -loopstick should be hooked up? 

BILL WANDS 
Calumet City, Ill. 

Unfortunately, a Ferri -loopstick antenna is 
not a cure -all for crystal receivers. It will 
increase the sensitivity of such a receiver con- 
siderably, but in many cases an additional 
length of antenna wire is necessary. This is 
particularly true if there are no powerful 
broadcasting stations nearby. In connecting 
a ferrite antenna into the circuit of a receiver, 
manufacturers' recommendations should be 
followed. 

ELECTRICAL CURRENT FLOW 
I have just finished reading the "After Class" 

department of your November, 1955, issue, in 
which you describe the action of a germanium 
diode in rectifying an a.c. current. You show the 
flow of current as being from the positive cathode 
to the negative plate, and state that "the charac- 
teristics of the metal are changed so that it be- 
comes an excellent conductor in one direction and 
a very poor one in the other." 

In a physics book which I have (Elementary 
Practical Physics, Black and Davis, Revised Edi- 
tion, The Macmillan Company, pp. 370 -371), there 
is a paragraph that reads as follows: "This stream 
of electrons driven through a conductor is an elec- 
tric current. But it should be carefully noted that 
the direction of this stream of electrons is from 
negative to positive terminal. This is just the 
opposite direction from that in which convention 
has so long assumed electricity to flow, namely, 
from positive terminal to negative. Since so much 
has already been written based on this conven- 
tion, we shall assume the direction of an electric 
current to be the conventional one. But at the 
same time we shall remember, whenever we are 
dealing with phenomena involving electrons di- 
rectly, that a stream of electrons is really flowing 
in the opposite direction to this conventional elec- 
tric current." 

Could you resolve this seeming discrepancy for 
me? 

DANIEL J. EVANS 
Williamstown, Mass. 

The confusion expressed in your recent letter 
is quite common and is certainly understand- 
able. It arises from the fact that the very first 
articles and books on electricity were written 
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Men with mechanical skills: 
measure yourself against 
this yardstick 

Mechanics Creed 

Upon my honor I swear that I shall hold in sacred 
trust the rights and privileges conferred upon me as a 

certified mechanic. Knowing full well that the safety 
and lives of others are dependent upon my skill and 
judgment, I shall never knowingly subject others to 
risks which I would not be willing to assume for my- 

self, or for those dear to me. 

In discharging this trust, I pledge myself never to 

undertake work or approve work which I believe to be 

beyond the limits of my knowledge; nor shall I allow 

any superior to persuade me to approve aircraft or 

equipment as airworthy against my better judgment; 
nor shall I permit my judgment to be influenced by 

money or other personal gain; nor shall I pass as air- 
worthy aircraft or equipment about which I am in 

doubt, either as a result of direct inspection or uncer- 
tainty regarding the ability of others who have worked 
on it to accomplish their work satisfactorily. 

I realize the grave responsibility which is mine as a 

certified mechanic, to exercise my judgment on the air- 
worthiness of aircraft and equipment. I, therefore, 
pledge unyielding adherence to these precepts for the ad- 

vancement of aviation and for the dignity of my vocation. 

This challenging creed has made the U. S. Air 
Force the f nest technical service in the world. 
If you are a man who feels a deep sense of 
satisfaction from the knowledge of a job well 
done, the U. S. Air Force offers you a reward- 
ing and exciting life. Skills you acquire in the 
Air Force will help you choose and succeed in 
your future career. 

YOU GO PLACES FASTER ON THE 

ALL VOLUNTEER TEAM 

THE U. S. AIR FORCE 
February, 1954 

r 
Paste Coupon on Postcard 

and mail to M -45-PE 

Airman Recruiting Information Branch 

Box 2202 
Wright -Patterson AFB, Ohio 

Please send more information on my 
opportunities for enlisting in the U. S. 
Air Force. I am between the ages of 17- 
34 and reside in U. S. A. or possessions. 

Name. 

Address. ..Age .......... 

, 

City .............. .............................__ Zone.......... State ...........- J 
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Complete Trainin 
FOR BETTER RADIO -TV SERVICE JOBS 

ONLY 

$12 
for the complete 

2- volume 
ceVlS0 

3 PAY MONTHS O 

Let these t,o great new Ghirardi training books teach you to han- 
dle all types of AM. FM and TV service Jobs by approved professional 
methods -and watch your efficiency and earnings soar! 

Each book is brand r Each contains the latest data on the 
latest methods and equipment -NOT a re-hash of old, out -of -date terial. Each ' co-authored b_ A. A. Ghirardi whose famous RADIO 
PHYSICS COURSE and MODERN RADIO SERVICING were, for 20 
years, more widely used for military, school and home study train - tog than any other books of their type! 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost 1500 pages and over 800 clear illustrations show step -by 
step how to handle every phase of troubleshooting and servicing. 

1 -Radio and Television Receiver 

TROUBLESHOOTING AND REPAIR 
A complete guide to profitable professional methods. For the 

beginner, it is a comprehensive training course, For the experienced 
serviceman, It is a quick way to "brush up" on specific Jobs, to develop improved techniques or to find fast answers to puzzling service problems. Includes Invaluable "step-by-step" service charts. 

820 pages, 417 illus., price $6.75 separately. (Outside U.S.A. $7.25) 

2 -Radio and Television Receiver 

CIRCUITRY AND OPERATION 
This 554 -page volume is the ideal guide for servicemen oho real- ize it pays to know what really makes modern radio -TV receivers "tick" and why. Gives a complete understanding of basic circuits and circuit variations; how to recognize them at a glance; how to eliminate guesswork and useless testing ip servicing then. 417 illus. Price separately $6.50 (outside U.S.A. $7.00). 

New low price ... you save $1.25! 
If broken into lesson form and sent to you as course," you'd regard these two great books as a bargain at $50 or more! 
Under this new w offer, you save e $1.25 on the price of the two books-and have the privilege of paying in easy installments while you use them! No lessons to wait for. you learn fast -and right! 

r- -- -STUDY 10 DAYS FREE!- - -1 
Dept. PE -28, RINEHART & CO., Inc. 
232 Madison Ave., New York 10, N. Y. 

Send books below for 10 -day FREE EXAMINATION. In 10 
days. I will either remit price indicated or return books post- 
paid and owe you nothing. 

Radio & TV CIRCUITRY & OPERATION (Price $8.501 
Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price 
$8.57 separately) 

Check here for MONEY -SAVING COMBINATION OFFER 
Save 

special lee of 
$1.25. Send both f above big books at pr $12.00 for the two. (Regular price $13.25 . 

only 
$1.25). Payable at rate of $3 after 

10 days if you 
you 

to keep books and $3 a month tor 3 months until the total of $12 has been paid. 

Name 

Address 

City, Zone, State 

Outside U.S.A. -$7.25 for TROUBLESHOOTING & REPAIR; 
$7.00 for CIRCUITRY & OPERATION; $13.00 for both books. 
Cash with order, buj money refunded if you return books in 
10 days. 

IL , 
28 

Rinehart Books are sold by leading book atores. 

before the existence of electrons was sus- 
pected; and at that time an arbitrary conven- 
tion was set up in which it was stated that the 
flow of electricity was from a positive potential 
to a negative potential. 

After the discovery of the electron, it was 
found that in the large majority of cases a 
flow of electric current consisted of a flow of 
electrons, and that they moved from negative 
to positive. This is directly the opposite of 
conventional current flow, but many textbooks 
continued -and still continue -to talk about 
conventional current flow. As a result, it is 
now necessary to specify, when talking about 
current flow, whether you are discussing "con- 
ventional current" or "electron current." 

LONG -DISTANCE TV RECEPTION 
Some time ago, while I was tuned to Channel 6, 

WFIL -TV, the picture from another station was 
superimposed on the WFIL -TV picture, causing 
the latter to fade out completely. I waited for the 
identification of this new station, and found it to 
be WDSU -TV, New Orleans. 

Was this due to a mix -up in relaying the pro- 
grams. or could it have been due to favorable re- 
ceiving conditions at the time? 

JOHN MESAROS 
Jim Thorpe, Pa. 

Distant reception of television stations is pos- 
sible under certain conditions of propagation, 
usually referred to as sporadic -E. Reception 
of stations 600 to 1400 miles away is possible 
under these conditions, and extremely rare re- 
ports of reception up to 3800 miles have been 
received. 

RANGE OF CRYSTAL RECEIVER 
What is the range of the germanium diode 

crystal receiver which was described in "After 
Class" for November, 1955? 

STUARD LOONEY 
Home Creek, Va. 

The range of a simple crystal diode receiver 
is in general quite limited. A good, high an- 
tenna, 50 to 75 feet long, and a good ground 
are necessary for reception up to about 25 
miles. The more powerful broadcasting sta- 
tions may help to extend this range somewhat. 

TESLA COIL PLANS 
Would It be possible for you to publish con- 

struction details of a Tesla coil? I have seen one 
such unit but found it unsatisfactory as it em- 
ployed discontinued -type tubes. If you cannot 
publish such information in a future issue, will 
you please tell me where I may obtain plana for 
a Tesla coil? 

DAVID MILLER 
Olympia, Wash. 

We have hesitated to publish plans for the 
construction of a Tesla coil because such a 
device can create a tremendous amount of in- 
terference to radio and TV reception, and may 
interfere with various radio communication 
services. Also, the high voltages required 
constitute a very serious shock hazard. -jj- 
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ESSE BARGAIN SPECIALS 
BRAND NEW METER BARGAINS 

SUPREME 

SPECIAL IAL 3" Round Radiation Counts Meter 20 -10K counts per minute. @4,50 
Full Scale = 1 M.A ,D 7 

Veeder Root Counter 0- 99,999 6 or 12 V. DC, 5 watt solenoid operated. 
With reset. New ea. $8.50 

GE 31/4" Round D071 0 -10 Ma. DC 5.00 
0-20 Microamps DC $9.00 0 -30 Ma. DC 5.00 
0-100 Dlieroamps DC 7.50 0 -100 Ma. DC 5.00 
0-200 Microamps DC 7.00 0 -150 Ma. DC 5.00 
0-25 Ma. AC 4.50 0 -100 Ma. AC 5.00 
0-50 Ma. AC 4.50 0 -500 Ma. AC 5.00 

SIMPSON 3" Round Model 25 & 
0-1 Ma. DC 
0-150 V. AC 

55 
$5.00 

5.00 

0 -400 Volts DC 
0 -10 Volts AC 
0 -900 Volts AC 

5.00 
5.00 
5.00 

HOYT 3" Round CRAMER Running time meter Type 
0-30 DC Amps $1.50 RT -2H 110 V. 60 cycle $9.00 
0-40 DC Volts 1.50 FRAHM M5F 58 -62 cy. Freq meter 

GE 4" x 4%" Rect. A058 200 -250 V. AC $9.00 
0-50 Dlicroamps DC $8.00 WESTON -50 -70 cycle 4" Freq. 
0-100 Dlicroamps DC 7.50 meter 110 V. AC $9.00 
0-200 Dlicroamps DC 7.50 0 -5 Amp RF' NT35 $5.00 
0-500 Dlicroamps DC 5.00 WESTINGHOUSE 3" Round 
0-1 Ma. DC 5.00 0 -800 Ma. DC INN. 35 3.50 
0-5 Ma. DC 5.00 NC35 DB Meter F.S 5 V. AC.. 5.00 

542 -B MULTIMETER- $14.95 
Regular $25.20 pocket laboratory 
with following ranges: 
4 -DC Ma. 0/0.3/6/30/150 
4 -DC Volt 0/6/150/300/1500 
4 -Ohms 0/2000/20,000 /200 5112 

Meg. 
4 -AC Volt 0/6/30/150/600 4- Output 0/6/30/150/6110 
4-DB ranges- 01 +10: +8/ +24.; 

+22/ +38; +34/ +50 
Complete as shown. Ship. Wet. 
approx.B 

RAND NEW $14.95 
DYNAMCOTORS: 

12 V. types 
Your chuan -. i -1 It'll qual- 
ity surplus dyoamolors usually 
selling bettors 130 to $150. 
Will go up in price with ì.n- 
creased use cf 1:: V. systems 
in cars. 
DM -34 -input 12:V. 2.8 Amp. 
Output 22u V. 80 Sia. (This type used on 0V. 1, -r 1111 V. 

output for eleetri.: shavers). Sited. by Western $2.50 
Electric. Ship wit. 6 lbs. ¡'.red 
DM- 40- Inpu'. 12 V. 3.4 Amp. Output 172 V. his Sta. 
WY." x 31/2" dia. Ship. mgt. 8 lbs. 
New $2.95 
DM -5 -12 V. ]mitt @ 2.5 amp. Output 300 V -,. Ma. 
Size 41/2" L x 2 e " dia. 

$ 2.50 Ship. wgt. 3 abs W 
DM -42 -For tae nigh power mobile boys. 12 V. 46 Amp. 
Input (slay tri connected for O V. operation at reduced 
output). Outont 511-1030 -200 Volts at 260 $ 4.75 Sia. Ship. wgt.. 42 lbs. Brand New 
New with broken mounting base 
24 V. Input type: 

$8.95 

PE -94 -For 8011 -522 Xmtr. -Rec. New -$5.00 
Used- 3.50 

BC -AS -229 
RECEIVER 

New -$3.95 
The companion aircraft 
receiver for the popular 
BC -AS -230 transmitter. 
Receiver covers 200 to 
12,700 lie. with fall set 
of plug -in coils. (Dual 
Coil for 201 -308 Kc. and 

2500 -4700 Ke. swplicd. Other coils not in stock.) Uses 
6 tubes whim are included. Size 14161" L a 6%" x 
0% ". Ship. wig. 15 lbs. $3 r 95 Brand New 

Only a Few lettt o` the following Items from Nov. Popular 
Electronics Ad-: 
RL.42 Reel nu_ors @ $2.50 used, $3.95 new. 
T- 39 /APQ -9 Radar Transmitter @ $4.95 ea. 
Torque Amplifiers, New, $9.75 ea. 
Miniature Storage Batteries. (See Nov. Ad for prices). 
Rectifier Specie] for Model trains -$1.50 ea. 
TU -7 and TIl-10 Tuning Units. used @ $1.95, New @ 

$2.50 ea. 

110 V. 60 CYCLE SELSYNS 
$4.95 ea. 

Popular Navy size 5 (approx. 61/2" L by 
3162" dia. ). Order either motors, genera- 
tors, differentials, or control transformers 
at this price. Used but guaranteed goon. 
Ship. wet. approx. 6 lbs. ea. $4 95 Choice, ea. - 

LEEDS & NORTHRUP 
MICROMAX RECORDERS 
Strip type recorders used 
for controlling and record- 
ing a wide variety of proc- 
esses. Used originally for 
temp. range for 350 -550 degrees t'. May be changed for other applica- 
tions. Operated on Wheatstone bridge principle using AC galvanonsirr 
movement. Original cost several times our price. Units were nmmmod 
from demilitarized equipment which in many cases usa, uh w. hw a II 
instructions sold as used and guaranteed. Money bark if 
not satisfied. PRICE ea. $179.50 

Only $4.95 
BC -455 -B Receiver 

Ideal receiver for mobile or fixed opera- 
tion with excellent sensitivity and fre- 
quency .stability. New surplus release 
order -new supply will not last long at 
this price. For 6 -0.1 Mc. operation. 
Complete with tubes and guaranteed. 
Less dynamotor. PRICE, $6.95 Used, ea...$4.95 New, ea... v .7 

8 Amp. 24 V. DC 
POWER KIT 

New components include trans- 
former. Mallory rectifier and con- 
denser (2000 ndd. 50 V.) for con- 
struction of power supply to charge batteries or operate 
direct front 110 V. AC supply many surplus items. 
Slip. wgt. alpins. 20 Its. $ 1 9.95 ]'rie f,,, kit 
R- 1 /ARR -1 RECEIVER -For use as 220 Mc. converter. Essentially 
a two stage RE acorn tube superhet converter. Also can be used for 
a preselector. Small enough for mobile. Wgt. 6 lbs. Cover not shown 
but included. $2.95 PRICE, Brand new I+ 
AI1R -1 Antennas for above. New, ea. $1.25 
Co -axial antenna -relay for above or other combination. New, ea $1.25 

CIRCUIT BREAKERS, NEW, $1.95 each 
15 amp. 120 V, AC Heinemann 2 Pole Curve D Cat. No. 0322, 53/4" x 
.1" x 3 ". Ship. wgt. 3 Ibs. 
1.22, Amp. 117.5 V. 2 Pole AC. Curve 3. Catalog Na. 2163M4, size 
.Sly" x 4" x 3 ". Ideal for radio sere. bench. Ship. wgt. 3 lbs. 

POTENTIOMETERS -25 for $1.79 
wlireweounds 

assorted. 
a arbons 

with switches, as ortment alike. Order several. 
The need for any one will possibly pay for all. 

Remit shiplRing charge and instructions with all orders, otherwise order will be shipped express collect. All items 
guaranteed to your satisfaction or money refunded if returned within 10 days of receipt. Minimum order $5.00. 

ESSE RADIO CO. Dept. P -2, 42 West South St., Indianapolis 25, Indiana 
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1" with these MASCO 
004T- YOURSELF KITS 
Erloy the convenience and p:easure of quality 
home electronic communications which, until 
now, have been installed only in the most expen- 
sive new homes. Adds new glamour to any home 

remote door answering. feature provides add- 
ed safety ... saves steps and time .. ideal . 

for listening to activity in nursery, sickroom or 
basement playroom from remote point ... Noth- 
ing more to buy ... install it easily yourself or 
ask your distributor about his low installation 
charges. 

EASY PAYMENT PLAN 
Take up to three years to pay. Ask your distribu- 
tor about the small, easy payments. 5% discount 
on payment with order. 
For -the names of other authorized Masco dis- 
tributors in your community er Information on 
these and other Masco products - write t0 - 
MASCO Home Music Division 32-28 49th St, 
tong Island City 3, N. Y.. 

2 -way communication throughout the home 
Instant 2 -way conversation with callers at 
front or back door lPriees On Not Include irrstalia'ioni 

MDC61 Master 

HCM Remete 

Hr -S Marter 

AUTHORIZED MASCO 

ACE HOME APPLIANCE CO. 1101 N. E. 12th St., Ft. Lauderdale, Fla. 
AUDIO COMMUNICATIONS 3912 Peach Dr., Jacksonville, Fla. 
GOLDEN HOME MUSIC CO. 19178 Greenfield Ave., Detroit, Mich. 
HOME ELECTRONICS CO. 2215 So. St. Louis, Chicago, Ill. 
HOME MUSIC CO. 1614 Broadway, Sesttle, Wash. 
SYMPHONIC SOUND & MUSIC CO. 11206 Buckeye Rd., Cleveland, 0. 
ISLAND HOME MUSIC CO. 14 Hillvale Rd., Albertson, L. I. N. Y. 

MDC-61 - 6 -Room, Flush -Mounting Radio Distri- 
bution and Intercom System Kit with clock. 
Includes deluxe kitchen Master and 4 room stations 
plus weatherproof door station, and all necessary 
wire and hardware. Volume controls for each 
room station mount separately. All room stations 
have communication with master. Net $166.00 

plus shipping 
MDC-6 - Same as MDC -6I, but Music Distribution 
only, less intercom feature. 5 room stations, no 
door station. Net $119.50 

plus shipping 
MCM - Inexpensive door -answering intercom with 
front and back door stations and electrical door - 
opening feature. Instant- heating tubes -no power 
used except when talking or listening. Net $89.50 

plus shipping 
MF -S - Five -station AM -FM high fidelity radio dis. 
tribution system, with provision for phonograph. 
Five 8" flush room speakers, controls, wire and 
hardware supplied. Superior tonal reproduction. 

Net $210.00 
DISTRIBUTORS plus shipping 

POTOMAC VALLEY SOUND SERVICE 3328 Buchana St., Mt. Rainier, Md. 
METALEVENT HOME IMPROVEMENT CO. 

5011 Wilkinson Blvd., Charlotte, N. C. 
SOUND SERVICES Box 706. New Canaan, Conn. 
SOUTH TEXAS ELECTRONICS 2400 Airline Dr., Houston, Tex. 
KEYSTONE STATE SOUND & MUSIC CO. Box 816, Jamison, Pa. 
LIBERTY RADIO & TV SERVICE 4908 Park Hgts. Ave., Baltimore, Md. 

MOST COMPLETE LINE OF QUALITY SOUND EQUIPMENT FOR OVER A QUARTER CENTURY l 

fefiataiguen.. Radio Controlled 
Garage Door Opener 

Now, the newest, finest 
Radio -Control Garage 
Door Opener styled in a 
modern spun -aluminum 
fixture that beautifies 
garage interiors. 
Convenience and safety 
features galore - New 
automatic shut of, posi- 
five locking of door, 
FCC authorized ra- I r--1 
dio frequency . 

I I LJ POPULARLY and many more f''=s _. 
Qualities! ^ PRICED 

Write today for e .,,,e. 
Seri ptive literature. ß'Ì 

Ever,- can 

afford adern 
convenience e 

made better! 
* It's really simple to install .. . 

one man can do it easily! 
* Takes just an afternoon with 

common hand tools; no soldering. 
* Complete instructions assure 

professional- type installation. 
MAIL THIS COUPON FOR COMPLETE FACTS! 

I fe/SINs 1)0We`CONAA CHICAGO 25, Ill. 
1 

L, Please send FREE descriptive literature on your 
GARAGE DOOR OPENER 

I 0 Please advise name of your nearest electronic parts 

NAME 

I 
ADDRESS 

CITY STATE 

distributor carrying your GARAGE DOOR OPENER 

30 

SAVE HOURS OF WORK 

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

äst 
t - °s In i% minutes or less 

you can make a smooth, 
accurate hole in metal, 
bakelite or hard rubber 
with a GREENLEB 
Punch. Easy to operate 
... simply turn with an 
ordinary wrench. Wide 
range of sizes. Write for 
details. Greenlee Tool 
Co., 2382 Columbia 
Ave., Rockford, Ill. 

421fflak_ 
ORE NLEE 

O 
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LIFETIME GUARANTEED TUBES 
BRAND NEW PICTURE TUBES 

RCA Licensed. 
One Year Unconditional Guarantee. 

Type Price Type Price 
1OBP4 $11.90 176P4 $20.63 
12LP4 14.38 194P4 24.81 
14BP4 16.85 214P4 28.79 
16RP4 19.38 21EP4 28.79 
16LP4 19.38 24AP4 42.50 
Picture Tubes shipped F.O.B. Harrison, N.J. 

NEW INDOOR ANTENNA 
Both UHF and VHF. Brings better recep- 
tion than most outdoor antennas. Use on 
top of TV. 
List price $9.95 $3.99 each 
YOUR 
PRICE $3.29 each Lots of 3 

FREE BONUS BOX 
With Every $25 Order 

1 RCA Cheater Cord 
10 Assorted resistors 
10 Assorted 2 Color "blank" tube 

tons 1 6626GT tube 
1 6AÚ6 tube 
1 6CB6 tube 

FREE CLOCK RADIO 
With Every $125 Purchase Within 30 
Days Wakemaster clock radio with famous 
Sessions clock movement wakes you up 
to music or alarm. May be purchased 
outright from MAJOR BRAND for $17.95. 
In ivory or rust. 

FREE GIFT CERTIFICATE* 
Worth $5 toward the purchase of any of 
our merchandise on future orders will be 
sent with any order of $50 or more. 

Free Gift Certificate cannot be used to 
obtain another certificate unless order is 
$55 or more. 

WE PAY ALL POSTAGE on orders shipped 
in USA, Territories and APO's. Send 
only purchase price o/ 

m 
rchandise. 

Please include approximate postage on foreign shipments. All orders subject to 
prior sale. Add 25c handling on orders 
under $5.00. Quantuty users write for 
special discount. 

Write For FREE Tube List -Order Blank 
-and FREE Sample Tube Carton. We 
want Y -O -U On Our Mailing List! 

BWe guarantee to replace tubes labeled MAJOR BRAND forever Each Tube Individually 
oxed and Guaranteed For Life Over A Half Million Tubes Always In Stock s Imme. 

diate Shipment Free Postage On All Orders With Full Remittance. 

HERE'S HOW LIFETIME GUARANTEED TUBES 
SAVE There are fewer "call backs" There are no "out of date" 

tubes "Peak Performance" testing in our fully equipped Testing 
YOU MONEY Department before shipment guarantees quality. 
024 .43 3BN6 .70 6AX4GT .60 61(8 .85 7C6 .43 164O .33 3E136 .52 6AX5GT .57 6L6 .68 7C7 .45 1Á'G7 .43 3Q4 .46 640 .52 6L7 .42 7E5 .45 18307 .65 3QSGT .57 6B88 .69 6N7 .60 7E6 .55 10507 .41 354 .47 6BA6 .47 607 .40 7E7 .70 
305GP .43 3V4 .47 6567 .58 654 .40 7F7 .59 
1E7GT .41 SBQ7 .89 OBCS .47 6567 .45 7F8 .70 10607 .41 4B27 .95 68C7 .80 6507 .48 707 .75 
1H4G .43 SAW4 .75 68E6 .45 6507 .41 7H7 .50 
1HSGT .47 5.16 .83 65F5 .40 65117 .43 7J7 .75 
1J6GT .47 5T4 .89 6BF6 .50 65.17 .43 7K7 .75 
1L4 .45 5U4G .43 6506G 1.15 651(7 .45 7L7 .75 
1LS .53 SUS .74 13BH6 .50 651.707 .55 7N7 .50 1LÁ4 .57 5V4G .59 613J6 .47 658707 .55 12AT6 .37 
1L86 .47 5Y3 .31 69K5 .68 6507 .39 12677 .66 
1LB4 .57 SY4G .38 6BK7 .76 65117 .42 12627 .63 
ILES .49 5Z3 .41 6BL7GT .75 6557 .41 12AUG .41 
1LC6 .47 607 .57 68N6 .58 6T4 .95 12ÁU7 .53 
!LDS .57 GAS .45 6BQ60T .78 6T8 .68 12AV6 .35 
1LE3 .57 6AB4 .43 6E1017 .78 BUS .75 12ÁV7 .67 
1L05 .57 6AC7 .67 6BYSG .58 6V3 .80 12AX4GT.65 
1L114 .64 6A F4 .79 6627 .88 6V6GT .46 12AX7 .58 
1LN5 .47 6605 .50 6C4 .37 6W4GT .39 1254 .68 
SNSGT .50 6Aß7 .69 6C5 .35 6W6GT .33 12BÁ8 .46 
1115 .50 6686 .69 6C 86 .48 8 %4 .34 12806 .48 
155 .42 6AJS .70 6CD6G 1.15 6X5 .34 12BE6 .46 
174 .50 661(5 .54 6D6 .48 6X8 .73 12BH7 .60 
1U4 .47 GALS .39 6E5 .44 BY60 .55 128Y7 .65 
lÚ5 .42 6ÁQ5 .46 6F5 .37 7A4 .45 12827 .61 
1V2 .65 641t5 .46 6F6 .38 705 .53 12CÚ6 .95 
1X2 .61 BÁ54 .48 606 .40 7A6 .45 12567 .45 26. .55 6456 1.70 6X8 .38 707 .43 125J7 .45 
26h .57 60570 2.19 6J4 1.79 708 .45 1251(7 .45 
2A7 .55 6ÁT6 .39 BJS .39 785 .39 125N7GT .56 
364 .51 6ÁÚ4G7 .65 6J6 .47 766 .42 125Q7 .37 345 .50 641.15G7 .59 6J7 .43 787 .41 325117 .45 
3ÁL.5 .45 6ÁU6 .42 6J80 .85 7B8 .45 12V6GT .45 3A16 .46 6AV5GT .65 61(607 .37 7C4 .39 12X4 .37 
36C5 .54 64V6 .39 6K7 .39 i 7C5 .42 14A7 .42 

This Ad Is Worth M- O -N -E -Y 
Clic Oct this ad and attach it to your order. Three 65N7GT's will be 

with any order of 510 or more. 

1466 .38 
14Q7 .50 
1913560 1.15 
1978 .65 
24A .39 
25AV5GT 78 
25BQ6GT .78 
25L6GT .47 
25W4GT .43 
25Z5 .37 
25Z6 .37 
27 .25 
35A5 .46 
3585 .50 
35C5 .50 
35L6GT .47 
35W4 .34 
35Y4 .34 
3523 .39 
3525GT .34 
37 .29 
50A5 .46 
SOBS .50 
SOCS .50 
5OL6GT .43 
75 .42 
76 .42 
77 .38 
78 .38 
80 .34 
84/624 .44 
117L7GT 

1.09 
117N7GT 

1.09 
117P7GT 

1.09 
11723 .35 
117Z6GT .63 

shipped FREE 

Wrìto 
De pt. 
2 P MAJOR BRAND TUBE CO. 

Romano Bldg. ESsex 4 -1106 I-arrison, N. J. 

Just for Examining COYNE'S New 6- Volume Set 

Yes, you get this big, brand new book, "150 
Radio -Television Picture Patterns and Di- 
agrams Explained ", absolutely FREEI Just 
off the press! Gives complete wiring circuits 
and diagrams on the latest Radio and Television Sets. 
Easy -to -read, large 8% x 11" pages, with full instructions on 
bow to read and use the diagrams. A "must" in every Radio 
and Television service -man's repair kit. You get this val- 
uable book as a FREE Gift for asking to see Coyne's great 
new 6 -book set, "Applied Practical Radio -Television "! 
Here's "Know -How" That Makes You Worth More! 
Coyne's great new 6- volume set gives you all the answers to 
servicing problems -quickly! For basic "know -how" that is 
easy to understand, you'll find everything you want,in vol- 
umes 1 to 5 which contain over 5000 practical facts and data. 
They cover every step from principles to installing, servic- 
ing, trouble- shooting and aligning all types of radio and TV 
sets. So up -to -date it includes COLOR TV and 115F, adapt- 
ers and converters. Also covers very latest information on 
TRANSISTORS. 

900 -Page Television Cyclopedia Included 
And then, for speedy on- the -job use, you get volume 6-the 
famous Coyne TELEVISION CYCLOPEDIA. It answers 
today's television problems on servicing, alignment, installa- 
tion and others. In easy -to -find ABC order, crass indexed. 
Use this 6 volume TV -RADIO LIBRARY free for 7 days; 
get the valuable Servicing Book ABSOLUTELY FREE! 

COYNE 
February, 1956 

Educational Book Publishing Diri.sion 

ELECTRICAL SCHOOL 
500 S. Paulina St., Oept. ffi -PE Chicago 12, III. 

" 7 DAY 

FREE 

TRIAL! 

SEND NO MONEY! Just mail coupon for 6- volume set 
on 7 days free trial. We'll include book of 150 TV -Radio Patterns 
Et Diagrams. If you keep the set, pay $2 in 7 days and $2 per 
month until $22.50 plus postage is paid. (Cash price $20.95). Or 
you can return the library at our expense in 7 days and owe noth- 
ing. YOU BE THE JUDGE. Either way, the book of TV -Radio 
Patterns is yours FREE to keep! Offer is limited. Act NOW! 

FREE BOOK -FREE TRIAL COUPON! 

e 

Coyne Electrical School, Educational Book Pohl. Div., Dept. 26 -PE 
500 S. Paulina St., Chicago 12, III. 
YESI Sand 6,voluma A plied Practical Rcdio-Tlevision" for 7 days FREE 
TRIAL pm your offer, Include TV -Radio Patterns S Diagram Book FREE. 

Nam* An 
Address 

City Zone... .State 

When Employed 
( ) Cheek here if you want library sent COD. You pay postman 
$20.95 plus COD postage on delivery. 7-day money -back guarantee. i 
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132 PAGE ELECTRONIC 

CATALOG 
Packed with the largest selection of Electronic, Radio and 
T.V. Parts, and equipment, PA, Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, ports and components, Test Equip- 
ment, new build your own kits, tools, books, Microscope, 
drafting equipment, Binoculars, Telescopes. All Radio, TV 
and Ham supplies - ALL AT GREAT SAVINGS - For the 
economy minded servicemen, dealer, engineer and tech- 
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO -DAY. 

( NEW YORK ,N.1'. 

11 (I BRONX,N.1. 

Aja (!U NEWARK,N.1. 

PLAINFIELD,N.1. 
Darr. I B 

Include postoge 
with order BOSTON,MASS. 

100 Sixth Are. 

542 E. Fordham Rd 

24 Central Ave. 

139 West 2nd St. 

110 Federal St. 

LAFAYETTE RADIO 
100 SIXTH AVE.,NEW YORK,N.Y. 

Send FREE 132-Page 195:1 Lafayette Catalog 

Name 

Address 

City Zone -State 
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2 TRANSISTOR POCKET RADIO KIT 

,ji- 

Packed Into a 2 l/2"x3l/2"x11 /4" plaastic case. This Two Translator plus Crystal diode radio Ili kit offers many surprises, utilizing a regener- 
' ative detector circuit with transformer coupled 

l `. audio stage, gives you high gain and excel. 
11 I l lent selectivity. Pulls in distant stations with 

1 }i ease with more than ample earphone volume. psi hit comes complete with two translators. 
a ® / ldio ltransformer, 

resistors,rcondensers.aplat- 
aasta ' 11 tic case. etc. including schematic and In. 

(j 1 unctions. 
Jrl KTeilA Complete Kit less earphones. 

11.50 
M(lI Mí260 

New Super 
Power 

tor T 
Dynamic 

Oh 
t'Ircuit Imp. 8000 ohm, D.C 
2000 ohm 3.9S 

' TRANSISTOR POCKET RADIO RECEIVER KIT 

KT 
1 

Utillzlna one Transistor and Crystal Diode Deter ter 
_ with New Miniature 365 mml Variable Condenser. i yr, ; Here Is an ideal low cost transistor pocket 

dio kit for students, hobbyists and the ex- 
perimenter. -yn / 1, knowledge of 

who 
transistorized 

obtain 
circuits. Thetcir- cuit utilizes a Ferri.Loopstick and a specially 

.. designed miniaturized 305 Variable Condenser l'1 permitting the entire receiver to be built in a i plastie case size 3 "52 "x1 ". The INO4 Crystal 
Diode Is used as a detector, the transistor is 
connected as a gro de0 mitter amplifier. 
This receiver with a 50 foot and good 
ground 

0 mile radius. kocomesccompletel With transistor. crystal diode, battery holders, bat. 
termes, condensers, resistors. plastic case, etc.. 
plus a 115 page book, showing more than 
10 practical transistor circuits and How -To- DaItInstructlons 80 Complete KR (less earphones) 4.95 

Miniature Crystal Ear Receiver MS.111 ... .... 1.49 
t -. SLIM HIGH OUTPUT 

r DYNAMIC MICROPHONE 
I Reg. Price "44-1 Net 9 .95 !' E A pencil -slim design, high output PA Dynamic 

[t Microphone of exceptions quality, at a price that 
I is 1/4 of the price of any comparable microphone 

on the market today. Very smooth response, 
60- 11,000 cycles. Omnidirectional, tiltable head. 

r Switch on side gives choice of either high Im- 
pedance (60,000 ohms) or low impedance 

II. l (260 ohms). Instantly removable bracket per - 
s 

F, 
mita use either on stand or as hand mike. Fes - 

' tures exceptional mechanical strength. Cast case 
lacs with satin chrome finish, 3/8" -27 thread. Acous- 
e tically- treated grille head, 8" long; 11/4" barrel I diameter. Shipping weight 2 lbs. 

PA -29 In lots of 3, Each 9.25 
Singly, Each 9.95 

TRANSISTOR CHECKER KIT 
Checks Shorts, Leakage, and Gain 

I A "must" for servicemen, experimenters and 
engineers. Tests both PNP and NPN type 
transistors. Gives 2 separate checks; first 
GOOD -BAD check for shorts and leakage, and 
second for GAIN. Gray hammertone case 51/4" 
x 3" x 21/4 ". Kit includes case, meter, all 
parts with full assembly and operating instruc- 
tions. Simple to build. Fast, accurate. Shpg. 
wt. 3 lbs. 
KT -86 hit 7.95 

NEW POCKET AC-DC VOM MULTITESTER 

2,000 ohm per Volt on AC & DC 
j Completely wired - Not a kit 
+) Accurate VOM with a sensitivity of 2000 

ohms per volt on both AC and D(.. Single se- 
lector switch. 14" 160 amp. meter. Scales. 

p _ 11C Volts: 0-10-50-500-1000; AC Volts: 
0- 10 -50- 600.1000; Ohms: 0 -10K. 0 -1 Meg: 

x- DC Current: 600 ua and 500 ma; Decibel. 
'a -20 to +22, +20 to 36; Capacity: 250 mint 

to .2 mfd and .005 to 1 mfd. Heavy plastic 
panel, metal bottom. 41/4" x 31/2" x 15 /e ". 

,s With batteries and test leads. Shpg. wt. 4 lbs. 
R_ W -27A 7.95 

SUN BATTERY 
, International Rectifier's Bun Battery 

requires no external voltage source 1.4 for operation. Average sun -light will 
generate a 2 ma current under 10 

to a mllliammeter and used as a light tkr:40iiiii 
ohm load. Can be connected directly 

measuring device. Can be used in 
series or sertes- paralleled as power 
supply for transistorized equipment 

version of light to electricity-amen 
vYDio1 applications are -dl- con- 

trophotometere -light measurement- 
traffic control - headlight dimmer - 

liloniar alurmn- lim,a, -rotin mrtrr,- patty, ilion oprnc light 
twain isununu0 ii iii: o. Sia illcationn: - 72Jro 44:1" s.u40" 60 micro 
((lips at pin ft. candie, ,%irh 5- ohm load. .5 nail in alcrage, stm- 
light. . 111 colts ai lin ft. candle_,. Completo with ií" mtg. bracket 
and ,' bade. MD -112 Net 1.47 
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HE MODERN submarine, capable of 
submerged travel far from home bases, 

and capable of delivering missiles and rock- 
ets with atomic warheads, is a fearful 
weapon. Newer versions -featuring atomic 
power plants -appear even more formid- 
able, and show the need for strong de- 
fenses against their attack. 

The Russian Navy, for instance, has 
more than twice as many submarines as 
the United States, and over seven times 
the number of U -boats available to the 
Germans at the start of World War II. En 
this country, however, every available 

means is being explored to insure an ade- 
quate and capable defense against enemy 
submarines. Electronic developments, along 
with the planes, ships and men needed to 
exploit their capabilities, are spearheading 
the defense. 

While many of our present defense ef- 
forts are still shrouded in secrecy, same 
developments have been released to the 
American public. The methods so far per- 
fected emphasize the versatility of modern 
military electronics. 

One of the best ways to seek out and de- 
stroy penetrating undersea craft is from 

Are We Open to Sneak Attack? 



the air. Our Navy has many types of air- 
planes, helicopters and blimps especially 
equipped for this type of duty. 

Carrier -based airplanes, carrying the 
latest in detection gear, can search out the 
enemy wherever he may hide. Powerful 
long -range radar transmitters can sweep 
the surface of the seas and indicate a tiny 
periscope or snorkel churning through the 
waves. 

Even if the enemy submarine plunges 

into the depths, it is not safe from the 
probing electronic eyes of our fliers. Using 
"MAD" gear (Magnetic Airberne Detector), 
the surface can be searched until the 
equipment receives a signal indicating the 
sub's hiding place. Then, sonobuoys- 
sensitive underwater microphones which 
modulate a radio carrier -are dropped in a 
pattern around the area. By listening to a 
receiver in the plane, any future move- 
ment of the enemy craft is immediately 

Panorama of coastal defense against enemy submarines involves: the 
strategic deployment of Navy radar picket blimp, carrying search ra- 
dar: helicopter hovering with its "Dipping Sonar" lowered into water: 
a twin -engine Sentinel aircraft using MADBOOM (Magnetic Airborne 
Detection Boom); and our own submarine equipped with special sound 
apparatus. Photo insert at right shows radar units used for detect. 
ing invading ships or aircraft; scope at bottom registers targets 
ranges and bearings on its screen. Across the page. lurking in the 
depths. is the object of the combined search .. , the enemy killer sub. 
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detected. This same type 
of equipment is carried in 
both helicopters and blimps. Used as patrol 
craft, they employ their slow speed to ad- 
vantage in relentlessly hunting an enemy 
down for the kill. The helicopter has an 
additional weapon known as the "Dipping 
Sonar "; this sound gear is lowered beneath 
the surface of the water while the 'copter 
hovers motionless above it. 

Surrounding our merchant convoys and 

i, cv al task forces, destroyers equipped with 
specal long -range sonar equipment probe 
the surrounding waters for Iurking under- 
sea craft. The type of sonar used here 
"pings" impulses of sound into the water. 
Sensitive receivers then listen for a return - 
ing echo indicatie, the presence of an en- 
emy hull. Mast- h gh radar antennas con- 
tinuously scan t-_e surface for distant indi- 
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cations of surfaced or snorkeling U- boats. 
Modern military warfare has even 

brought forth a hunter -killer submarine, 
especially designed to hunt down unfriend- 
ly "cousins" that menace our shipping. 
Equipped with ultra- sensitive "ears," it 
combines the best in listening equipment 
with the submarine's natural assets of 
stealth, cunning, and near -invisibility. 

Guarding the approaches to our harbors, 
an entire array of unique electronic equip- 
ment awaits any enemy who tries to pene- 
trate our waters. Far out on the harbor 
approaches, sono -radio buoys keep a relent- 
less vigil for unexpected visitors. Like the 
airborne varieties, these devices combine 
underwater microphones or hydrophones 
with radio communication. Any sound 
which excites the sensitive pickup modu- 
lates a radio carrier and is noted by mon- 
itors on the shore. 

The second line of defense is a series of 
cables laid in a pattern on the ocean floor. 
Called "Magnetic Loops," they are sensitive 
to changes in the earth's magnetic field. 
Any vessel crossing the strands immediate- 
ly reveals its presence by tracing a pattern 
or "signature" on a pen and ink recorder 
on the shore. Behind the loops are strings 
of hydrophones which are cable- connected 
to monitor stations on the land. A con- 
stant listening watch is kept to insure the 
detection of even the weakest sound of a 
hostile nature. 

Strategically placed along the harbor en- 
36 
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First line of de- 
fense across har- 
bor entrance is the 

R sono -radio buoy. 
Hydrophone de- 
tects underwater 
sounds; these sig- 
nals modulate a 
carrier wave 
which is trans- 
mitted to shore re- 
ceivers. Informa- 
tion received from 

1 network of buoys 
helps pinpoint 
enemy sub pack. 

trances are the "Heralds" (Harbor Echo 
Ranging and Listening Devices). These are 
remotely controlled sonar transmitters and 
receivers that constantly ping into the 
water and reveal the presence of any object 
by its echo. The heralds are capable of 
scanning the hulls of entering vessels to 
make sure that nothing tries to slip in 
"under the skirts" of a friendly ship. 

The next line of defense is an even more 
ingenious one. Large fields of controlled 
mines await any "visitor" that gets beyond 
the sonar barrier. Controlled from the 
shore, the mines are equipped with hydro - 
phones and other detection devices so that 
they may choose the most opportune time 
to blow the stranger to bits. They can be 
exploded by an operator listening from the 
shore or can be armed to fire automatically 
by sound, pressure, magnetic or other de- 
vices. 

All of this underwater information feeds 
into the HECP- Harbor Entrance Control 
Post -along with reports from radar op- 
erators, lookouts, and patrol craft in the 
harbor. From this nerve center, the entire 
defense of the harbor is directed -with 
both air and surface craft available to take 
up the battle if a penetration is attempted. 

Electronics thus plays a leading role in 
this relentless battle to perfect our de- 
fenses. Men and their equipment are al- 
ways ready to defend us against the sub- 
marine. This readiness may be the greatest 
deterrent to another war. -3]- 
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STATUS BOARD TAC T1CAL. PLOT SUMMARY BL OT 

Information on enemy 
contacts is fed into the 
Harpor Entrance Can- 
trol Posi. Here, data is 
evaluated, positions 
plotted, and orders for 
action are then issued. 

A glimpse behind the 
scenes at General Elec- 
tric, Utica, N. Y., show- 
ing the assembly of ra- 
dar indicators used in 
our coastal defense. 

tACAR P:EPEA'ER 

\LA: fif, 
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Maps Brain Waves 
By R. E. ATKINSON 

Science uses the human brain 

as a generator of electrical 

waves to reveal many secrets 

PROBABLY few electronic developments 
are more intriguing in design, applica- 

tion, and potential significance than the 
electroencephalograph (EEG). A fairly 
recent development, this device receives, 
records, and measures the electrical and 
sinusoidal characteristics of the thousands 
of tiny brain waves that accompany human 
thought and feeling. 

Scientists have discovered that the elec- 
trical energies sent out from each person's 
brain are distinctly individual, personal, 
and different! Experts can even detect, 
with the EEG, differences in the ways that 
various people think. 

It all started about a quarter of a cen- 
tury ago, when Hans Berger, a German 
psychiatrist, published accounts of the re- 
markable brain waves that he had pro- 
duced. His pictures showed tiny electrical 
oscillations at about 10 waves per second. 
But how, asked fellow scientists ridiculing 
Berger, could these simple little lines re- 
veal anything? 

Though slow in developing, electroen- 
cephalography has gradually become a re- 
spected science, and rather large sums of 
money often are invested in the apparatus. 
A machine may contain dozens or some- 
times hundreds of radio tubes and com- 
plex electronic controls. 

The essential difference between the elec- 
troencephalograph and some of the other 
instruments that translate physiological in- 
formation into electrograms is that an 
EEG represents the amplification of very, 
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Brain waves of normal man are recorded 
on electronic apparatus at National Insti- 
tute of Health. Many such wave patterns 
are on file, help establish "norms" for fu- 
ture research and study. Subject feels noth- 
ing, has no ill effects after half -hour test. 

very minute electrical voltages into en- 
ergy strong enough to move the writing 
pen -that is, strong enough to control the 
electromagnets that operate the pen. 
Even Berger's original oscillations (alpha 
rhythms) were in the frequency band be- 
tween 8 and 13 cycles per second, with an 
amplitude of only about 30 millionths of a 
volt! 

Translating Brain Signals 

In the instrument pictured, there are 
eight separate panels in banks of four with 
a control panel separating them. The usual 
EEG chart shows eight or more zigzag 
lines, each being a signal generated from 
one region of the head and greatly ampli- 
fied. Translating these signals meaning- 
fully through electronics is not as easy as 
might be imagined. Though techniques for 
preamplification and stepped -up signals 
through a series of vacuum tubes are now 
commonplace, difficulties of accuracy are 
multiplied as the original voltage becomes 

POPULAR ELECTRONICS 



While surgeon operates on patient (oper- 
ating room is behind glass panel), techni- 
cian monitors progress of operation and 
the patient's response on EEG equipment. 

smaller and smaller. A skilled technician 
is a necessity. 

Even when machine and patient have 
been grounded, and the source of electrical 
power is as constant as possible, the pa- 
tient himself may affect the results of 
the experiment. If he perspires through 
nervousness, the contact of the electrodes 
with his skin is changed and the record is 
altered. Tensing or movement of muscles 
produces electrical currents proportionate- 
ly so much greater than those generated 
by the brain that the muscle "artifact" ob- 
scures the brain recording. Any movement, 
even blinking the eyes, has an effect. 

Nevertheless, carefully conducted tests 
regularly reveal many brain diseases which 
can consistently be identified by the pic- 
tures they make. During World War II, 
Army authorities were already checking 
on some mental cases with the electro- 
encephalograph to see if the instrument 
would definitely establish a real brain con- 
dition, thus giving clinical evidence and 
also ruling out malingering. 

One experiment was reported not long 
ago in which a subject listened to a ball 
game while his EEG was being taken. The 
pattern revealed, through electrical dis- 
charges from his brain, his sympathies for 
the way the game was going. But the in- 
strument does not really read minds .. . 

not yet, anyway. It simply shows the elec- 
trical waves normally produced by the 
brain. It is much like getting a measure- 
ment of how much voltage there is in a 
battery. 

Valuable Aid in Surgery 

There is little doubt that the brain wave 
recordings have vastly more inherent infor- 
mation than scientists now can under - 
February, 1956 

Youngster is intrigued by electrode which 
is fastened to person's head during test. 
Delicate recording "pens" may be seen at 
lower left; they trace patterns on chart. 

stand. The possibilities for developing this 
science are fantastic. Even at the present 
threshold of knowledge, the electroenceph- 
alograph is an important aid to medicine. 

In some forms of epilepsy, surgery is not 
feasible. Drug treatment is the only hope. 
At the U. S. Public Health Service's Clin- 
ical Center in Bethesda, Md., for example, 
volunteer research patients accept differ- 
ent combinations of chemicals that have 
shown some promise. The effect of the 
medicine upon the brain is monitored day - 
in- and -day -out by repeated EEG's. 

When a lesion of the brain must be cut 
on the operating table, the instrument 
"watches" the effect of the knife from out- 
side the operative arena, as shown in one 
of the photos. The graph indicates when 
the lesion is being reached by the surgeon. 
When the electrode is upon the exposed 
cortex, the contact is more direct than 
when the tissue and skull lie between the 
source of energy and the electrode. 

The instrument panel in the center of 
the machine makes possible many adjust- 
ments in the "gain." The gain amplifier 
can be adjusted so that the range desired 
between the smallest and largest potential 
is achieved. Different combinations of 
readings from different electrodes are pos- 
sible. Many laboratories also use special 
wave analyzers costing thousands of dol- 
lars in order to disentangle different and 
complex electrical oscillations from the 
brain. 

EEG's may rightly be called "coded mes- 
sages from the brain." As science learns 
how to decode these ,'brainprints" more 
thoroughly, their contents may reveal 
more about how the brain works as well 
as prove to be a valuable weapon in man's 
fight against disease. - 
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Electronic Blueprints 
To SPEED UP production of vital jet en- 

gine parts, Bendix Aviation Corporation has 
developers an electronically operated "cam 
machine" (below). It receives blueprint 
information recorded on a punched tape and 
translates it into lathe cutting operations. 
The punched tape contains all of the infor- 
mation required to cut a cam to exacting 
requirements. Instructions are electroni- 
cally "read" from the tape and control the 
lathe cutters through powerful servomech- 
anisms. Tolerances can be maintained to 
the limits exhibited by a human operator 
and checked for possible error while the 
machine'tool cutting process is under way, 

Although laboratory work has been 
done with machines of this type, the "cam 
machine" used by Bendix is the first actual 
production -line model to produce machine 
parts. Prior to its development, 400 man - 
hours of hand work by a skilled craftsman 
were required to complete a technical op- 
eration which can now be accomplished in 
two to four hours. 
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Magnet in Speaker Housing 
PROBABLY THE SMALLEST LOUDSPEAKER ever 

built for commercial radio receivers is 
shown at the left. In the foreground, for 
comparison, is an older type of speaker 
with a larger diameter. The new speaker 
is 2%s" in diameter and does not have a 
bulky magnet hanging out of the back of 
the case. Instead, the magnet is contained 
within the shell surrounding the vibrating 
speaker cone. Developed by Radio Cor- 
poration of America, this unit is intended 
to replace existing speakers in miniaturized 
transistor pocket receivers. 

Sun - Powered Rural Telephone 
BELL TELEPHONE LABORATORIES engineers 

have switched solar power into a new type 
of rural telephone system. This experimen- 
tal program to improve and extend rural 
service is being conducted near Americus, 

Ga., 135 miles south of Atlanta. The new 
system uses the "carrier" principle which 
allows several conversations to be sent 
simultaneously over a single pair of wires. 
Transistors replace vacuum tubes in the 
amplifiers and mixers, all of which are 
powered by solar batteries. 

Master TV System Package 
THE Ampli- Vision Division of Interna- 

tional Telemeter Corporation is making 
available to building contractors a self - 
servicing, easy -to- install master TV an- 
tenna system package. This equipment en- 
ables the electrical contractor to lay out 
and install a master TV distribution sys- 
tem with only a screwdriver and conven- 
tional wire stripping tools. No electronic 
knowledge is required to install the sys- 
tem, which Graybar Electric Company will 
distribute in all TV areas. 
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"Master Control," manned 
by two technicians, chan- 
nels programs from 100 
different sources. It is the 
nerve center of an installa- 
tion that includes 14 stu- 
dios, 375 miles of shielded 
wire, and nearly 30 miles 
of multi -conductor cable. 
The system uses five mil- 
lion individual connections. 

Giant Console Controls America's Voice 

HE Voice of America's "Master Control" 
1 console equipment, believed to be the 
largest and most flexible in the world, was 
placed in operation recently by Theodore C. 
Streibert, Director of the U. S. Information 
Agency, marking the completion of con- 
struction work on the new radio facilities 
in Washington. The control equipment was 
specially designed and constructed to meet 
the unique needs of the Voice of America 
in handling 39 language programs daily. 

"Master Control" is the electronic heart 
and brain which interconnects Voice stu- 
dios, mobile crews, and other program 
sources with high -power short -wave trans- 
mitters located in three areas of the United 
States. It is capable of selecting programs 
from 100 different sources and can handle 
26 separate transmissions at one time. Con- 
structed to meet expanding needs, the 
equipment is now activated to select pro - 
grams from 29 sources and to transmit 14 
broadcasts simultaneously. 

In addition to programs originating in its 
own studios and transcription rooms, the 
Voice has direct lines to the White House, 
the radio galleries of the House of Repre- 
sentatives, Constitution Hall, the four com- 
mercial radio networks, nine Washington 
stations, and its New York City studios. 
Through the two lines to New York, the 
Voice has direct contact with United Na- 
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tions headquarters and "two -way" contact 
with VOA radio centers in Munich, Ger- 
many, and Paris, France. 

"Master Control" is connected to seven 
"feeder" bases by five direct lines to New 
York City, three to cincinnati, and one to 
San Francisco. Other lines for monitoring 
purposes run to the State Department and . 
the main headquarters of the U. S. Infor- 
mation Agency at 1778 Pennsylvania Ave- 
nue, N. W., Washington, D. C. 

Handling over 75 different programs in 
39 languages every 21 hours and a system 
of seven networks, the "Master Control 
board was designed to permit automatic 
switching of all 26 channels at each pro- 
gram break. This automatic switching is 
made possible through a flexible arrange- 
ment of "presetting" the board to handle a 
single transmission, a group of programs, 
or for network operations. 

The board will be operated by two radio 
technicians at all times except during peak 
periods when three engineers will be on 
duty. In addition to switching programs 
every quarter -hour, the "Master Control" 
technicians keep a constant check on the 
system, the volume level, and the work of 
studio engineers. The board is equipped to 
permit the engineers to monitor each 
broadcast and to have direct contact with 
all program sources. -30-- 
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Shoot to KI-,- 
,'Ív Commercials! 

Aim a flashlight at the photocell to 
control the sound on your TV set. 

IN THE EARLY DAYS of television, when 
it was still pretty much of a novelty, 

viewers would watch every bit of each pro- 
gram with avid interest. But today viewers 
are more discriminating -they pick and 
choose. One thing most viewers like to dis- 
criminate against is the numerous spon- 
sor's messages or "commercials." 

Some TV commercials are just as inter- 
esting as the program material. But, un- 
fortunately, not all sponsors make a real 
effort to present a truly interesting sales 
pitch. It's easy enough to avoid looking at 
a boring commercial, but the sound is diffi- 
cult to eliminate without leaving one's easy 
chair. 

Add the simple gadget shown in the pho- 
tographs to any TV receiver and, without 
leaving the easy chair, the viewer can 
"shoot" a beam of light at the set and ef- 
fectively "kill" a pitchman's spiel before it 
starts. The "Commercial Killer" is also 
useful for silencing the receiver while talk- 
ing on the telephone, answering the door, 
or doing any of a dozen other tasks that 
can be done better in silence. And once 
the commercial is over, sound can be re- 
stored by casually "shooting" another beam 
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of light at the set. Operation is fully auto- 
matic, once triggered by the light beam - 
there's no need to hold the light beam on 
continuously either to kill or restore the 
sound. 

The "Commercial Killer" is a self -con- 
tained instrument and, in most cases, may 
be installed by simply attaching two leads 
between it and the TV receiver. Since the 
unit has its own built -in power supply (a 
single long -life battery), it can be placed 
anywhere in the room; it need not be lo- 
cated near a wall outlet, and there's no 
extra line cord to add clutter to the room. 

How It Works 
This unit consists of two self -generating 

selenium photocells, SP1 and SP2 (see 
Fig. I), followed by a two -stage transistor 
d.c. amplifier which, in turn, operates a 
relay (RL1). Power is supplied by a single 
6 -volt battery. The simple design of the 
instrument is based on the similar -but op- 
posite- characteristics of p -n -p and n -p -n 
junction transistors. Corresponding elec- 
trode currents flow in opposite directions in 
the two types of transistors, permitting di- 
rect coupling between stages. 
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By LOUIS E. GARNER, JR. 

Add this transistorized photocell 

relay to your TV set to allow 

switching the sound on and off at 

will with the aid of a flashlight 

In operation, a small base bias current 
flows through the 2N34 p -n -p transistor. 
This current is established by the adjust- 
ment of sensitivity control RI and fixed 
series resistor R2. The fixed resistor is in- 
cluded simply to limit the maximum bias 
current that can flow, and thus to protect 
the transistors from accidental overload. 
The collector current of the 2N34 transis- 
tor is several times larger than the base 
current, due to the amplification of the 
stage; and this current is also the base cur- 
rent for the 2N35 n -p -n transistor. Addi- 
tional amplification is obtained in the sec- 
ond stage, with the result that the collec- 
tor current of the 2N35 transistor may be 
100 times greater than the initial base bias 
current. The highly amplified current flows 
through the relay and controls its opera- 
tion. 

Under normal operating conditions, and 
with Rl properly adjusted. sufficient col- 
lector current flows through the relay to 

hold it closed, but not to close it (more cur- 
rent is required to close a relay than to 
hold it closed). 

When light is applied to selenium photo- 
cell SP1, a small voltage is developed 
which, applied to the base -emitter circuit 
of the 2N34 transistor, increases the bias 
current slightly. This increase in bias cur- 
rent, amplified by two stages of direct - 
coupled amplification, is sufficient to close 
the relay. The maximum relay current is 
slightly over 1.0 milliampere. The relay, 
once closed by the small increase in cur- 
rent through its coil, stays closed due to 
the steady current established by the ini- 
tial bias, even though the light is removed 
from photocell SP1. 

If light is applied to photocell SP2, the 
resulting voltage is such as to oppose the 
steady bias current. Note that the SP2 
photocell is connected with opposite polar- 
ity to the 2N34 transistor. This causes a 
drop in the output collector current which 

SF2 
SELEN ILM 
PIDTOCELL 

51 -6 -volt battery (Burgess Type Z4) 
RI- 5-megohm carbon potentiometer (sensitiv- 

ity) 
F2- 1 megohm, I/2 -watt carbon resistor 
ELI -Sensitive relay, s.p.d.t. contacts, 5500 - 

ohm coil (Advance No. SV /1C) 
SI- S.p.s.t. slide switch 
SPI, SP2- Selenium photocell (International 

Rectifier No. B2M) 
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Fig. 1. Schematic diagram 
and parts list for control 
unit. Light shining on SPI 
closes relay RL1; light shin - 

L__J ing on SP2 opens relay. 

VI -2N34 Sylvania p-n -p junction transistor 
V2 -2N35 Sylvania n -p -n junction transistor 
1- 3- position screw -type terminal strip 
1- Cabinet, 3" x 21/e" x 51/4 " aluminum box 

( /CA No. 29441) I- Chassis, aluminum, brass or steel sheet, 
approx. 21/2" x 23/8" 

4- Rubber feet 
2 -1" aluminum caps 
2 -5 -pin subminiature tube sockets 
I -101 /2 " length, I" O.D. Reynolds aluminum 

tubing 
1-81/4" x Ye" diameter wooden dowel 
1 -Small knob 
1- Small, sharply focused flashlight (accessory) 
Misc. machine screws, nuts, wire, solder, etc. 
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Fig. 2. Interior view of main chassis shows location of parts. 

is sufficient to allow the relay to drop out 
or open. Once opened, the relay stays open 
even though the light is removed from 
photocell SP2. 

Thus, by using a fixed bias and by con- 
necting two self -generating photocells with 
opposite polarity to the input of a direct - 
coupled transistor amplifier, it is possible to 
obtain a "self- latching" relay action. The 
relay will stay either open or closed, de- 
pending on which photocell is excited last. 
This action is dependent on the adjustment 
of sensitivity control Rl. If too little re- 
sistance is used, the initial bias current 
may be sufficient to close the relay and to 
hold it closed at all times. If too great a 
resistance is used, the bias current may not 
be sufficient to hold the relay closed. 

The complete schematic wiring diagram 
for the "Commercial Killer" is given in 
Fig. 1. All the parts used are standard 
and should be readily available either 
through local suppliers or from any of the 
large mail order supply houses advertising 

VI 

RI 

V2 
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in this magazine. The control box circuit 
should be mounted using the chassis layout 
shown in Fig. 2. The subchassis may be of 
aluminum, steel, brass, or plastic, as pre- 
ferred by the individual builder. A small 
scrap of Reynolds "Do- It- Yourself" alumi- 
num was used for the one in the model. 

Two 5 -pin subminiature "in- line" tube 
sockets are mounted on the subchassis, but 
the use of these sockets is optional -the 
transistors may be permanently wired into 
position if preferred. If the tube sockets 
are used, however, mount them by cutting 
small rectangular holes in the subchassis 
which are slightly smaller than the tube 
socket bodies. The tube sockets are then 
forced into place, with a few drops of gen- 
eral purpose cement (such as Duco or Gen- 
eral Cement No. 45 -2 cement) added for 
additional security. 

Assembling Photocell Arm 
In operation, a light beam striking one 

photocell turns the sound off; when the 

I "O.D. 
ALUMINUM 

TUBING 

Fig. 3. Construction details for one -half of the control arm. 
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44 POPULAR ELECTRONICS 

1_ 

1 



Front view (left) and rear view 

beam strikes the other photocell, the sound 
is turned back on. Since most inexpensive 
flashlights do not furnish a really sharp 
focused beam, the two photocells are 
mounted at opposite ends of a control arm. 
Thus, it is possible to aim the light beam at 
the desired photocell without affecting the 
opposite cell. Construction details for half 
of the control arm are given in Fig. 3 -the 
other side of the arm is identical. 

The selenium photocells (SPZ and SP2) 
are mounted with small wood screws at 
opposite ends of an 81/4" -long wooden dowel. 
A plastic rod may be substituted for the 
wooden dowel if desired, but a metal sup- 
port should not be used since the photo- 
cells are connected internally to their 
mounting brackets. Mounting both on a 
metal support will short them and prevent 
proper operation. 

A groove is chiseled or whittled in the 
wooden dowel and the photocell lead wires 
run through it. "Scotch" electrical tape is 
used to hold the lead wires in position. 

Fig. 4. Two methods for connecting the 
speaker to the "Commercial Killer." Photo 
at right shows leads connected to speaker. 
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Pictorial diagram showing how the various components are interconnected. 

The completed assembly is covered by 
lengths of Reynolds "Do -It- Yourself" alum- 
inum tùbing, with holes cut out at each 
end to permit light to strike the photocells. 
Plastic, cardboard, or fiber tubing may be 
substituted for the aluminum if desired, for 
its only purpose is to protect the cells and 
to provide a "finished" appearance. 

Use of a two -stage direct -coupled tran- 
sistor amplifier provides considerable sen- 
sitivity and eliminates the need for a lens 
to focus light on the photocells. If a lens 
were used, the sensitivity could be in- 
creased still further, but only at the ex- 
pense of a limited range of operation. With 
a lens, the light would have to come from 
almost directly in front of the unit to ob- 
tain proper operation. Without a lens, sat- 
isfactory operation can be obtained with 
light coming from a wide angle. 

With the control box and control arm as- 
sembled, the two units may be mounted 
and connected together. A single long ma- 
chine screw and nut may be used for 
mounting the control arm on the control 
box. 

Lead dress is not at all critical, but a few 
general precautions should be followed to 
avoid dartiaging the components. Pay par- 
ticular attention to the transistor connec- 
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tions -note that two different types of 
transistors are used in the circuit. Inter- 
changing the transistors or connections can 
lead to serious damage. Identify the tran- 
sistor sockets in some way. Mark the 2N35 
(n -p -n transistor) socket with a dab of red 
fingernail polish. 

When the wiring is completed and dou- 
ble- checked for errors, install the transis- 
tors in their proper sockets and turn the 
power switch (Si) on. Adjust sensitivity 
control RI. With the control turned to 
maximum resistance, the relay should be 
open; with it turned to minimum resis- 
tance, the relay should be closed. The point 
of proper operation is where the relay is 
just ready to close. If it is impossible to 
open and close the relay by turning R1 to 
its limits of rotation, a defective part or 
an error in wiring is indicated -turn off 
the power immediately and double -check 
for errors! 

Installation and Adjustment 
With the wiring completed and the 

"Commercial Killer's" operation checked 
out, the top cover may be installed and the 
unit connected to the TV receiver. Con- 
nections are made to the loudspeaker's 

(Continued on page 116) 
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POWER 

SUPPLY 

IF A word- association game were played 
with a large number of electronic ex- 

perimenters, far too many of them would 
answer the word "transistor" with "bat- 
tery." Batteries are fine for portable equip- 
ment, or for equipment where voltage re- 
quirements have been worked out and are 
known; but on the experimenter's test 
bench, it is a different story altogether. 
Here. requirements may run anywhere 
from 2 or 3 volts for one setup to perhaps 
25 or 30 for another. Obtaining this range 
in steps of 11/2 or 2 volts requires a cum - 
berscme, space- consuming array of cells. 
Obviously, the answer is an a.c.- operated 
supply. 

Design Features 

The transistor power supply shown in 
the photos is a high -quality unit, designed 
especially for experimental test -bench op- 
eration. It is capable of handling a current 
tremendously greater than will ever be re- 
quired in the average transistor setup, and 
the potentiometer specified will take many, 
many thousands of operations before it 
even feels inclined to wear out. Cheaper 
potentiometers begin to wear relatively 
early after being put into operation -and 
once wear begins in earnest, the wiper and 
the resistance element "go to pot" in a 
hurry. 

A diffused junction germanium 1N91 
rectifier has been used to provide a low 
voltage drop. The 1N91 is very small, con- 
sidering its current -handling ability, and it 
costs little more than a selenium unit of 
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By FRANK H. TOOKER 

Build this supply for use on 

your experimental bench; it 

will provide voltages ranging 

from 2 to 30 volts as needed 

the same rating. A pair of 25 -µfd. elec- 
trolytic capacitors and a 8.5 -henry choke 
take care of adequate filtering. A 1000 -ohm 
bleeder resistor connected across the input 
to the filter maintains a constant load on 
the supply. Everything runs cool except 
the potentiometer, which has a fairly high 
current running through it to overcome 
any tendency toward erratic operation due 
to varying contact resistance. 

Voltage output from the supply is con- 
tinuously variable from zero to 30 volts d.c. 
A high -quality meter, connected across the 
output terminals, monitors the d.c. level. 
Two voltmeter ranges are provided: that 
of the meter itself -which is 0 -10 volts, and 
a X3 range -obtained through the use of a 
20,000 -ohm, 1% precision series multiplier 
resistor which extends the scale to 30 volts. 
Each subdivision on the meter scale is 
equivalent to 0.2 volt on the low range and 
0.6 volt on the high range. It is possible to 
set the output voltage to within one sub- 
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division, i.e., 0.2 volt, on the low range, and 
better than one subdivision on the high 
range. 

Construction 

Shown in Fig. 1 is the circuit diagram of 
the transistor supply. The unit fits nicely 
into a 4" x 5" x 6" gray hammertone alumi- 
num box. Both "+" and " -" terminals 
are insulated from the box by means of ex- 

Rear view of chassis 
with cover removed 
and with some of the 
components identified. 
The unit is capable 
of handling currents 
greater than will ever 
be needed in the av- 
erage transistor setup, 
and the potentiometer 
specified (R1) will take 
many thousands of 
operations before even 
beginning to wear out. 

truded fiber washers pressed into the holes 
from the inside. The Bakelite base of the 
terminal provides insulation on the panel 
side. The center or gnd terminal is con- 
nected directly to the box to permit the 
box to be grounded whenever necessary. 
Either the "-i-" or " -" terminal may be 
grounded to the box simply by connecting 
a short jumper wire between the appro- 
priate terminal and the center terminal. . 

R4 

`n\\\ 

G IA. ``-+: p lit l 
MI 

TO METAL CHASSIS 

SI 

LINE PLUG 

Pictorial diagram shows how the various components are interconnected. 
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CI, C2- 25 -gfd., 25 -volt electrolytic 
capacitor (C -D BBR -25 -25 or 
equal) 

CH1 -8.5- henry, 50 -ma. filter 
choke (Stancor C -1279 or equal) 

CR1- Diffused junction germanium 
rectifier (G.E. Type IN91 or 
equal) 

M1 -0.10 volt voltmeter, 1000 ohms 
per volt (Triplett 221 -T or equal) 

RI -100 -ohm, 25 -watt potentiom- 
eter (Ohmite H -0151 or equal) 

R2 -10 -ohm, 1 -watt composition resistor 
R3 -1000 -ohm, 10 -watt wire -wound resistor 
R4- 20,000 -ohm, 1% precision resistor (IRC 

Type DCC or equal) 
Sl, S2- S.p.s.t. toggle switch 
T1- 25.2 -volt, 1- ampere, filament transformer 

( Stancor P6469 or equal) 
1 -4" x 5" x 6" 2 -piece gray hammertone 

aluminum box 
1- Screen door pull (for handle) 

SI 

117V A 

Fig. 1. Schematic diagram and parts list for power supply. 

CRI R2 
+ Ion. - 

CHI 

RI 
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1 -Rope cleat 
1 -Power cord 
1 -2 -lug tie point 
1 -5 -lug tie point 
4- Sponge rubber discs (for feet) 
1- Fluted knob, flange -type, 21/16" diameter 
3- Binding posts 
Misc. hardware, solder lugs, extruded fiber 

washers, decals, rubber grommet, wire, sol- 
der, etc. 

The meter multiplier resistor is located 
on the meter switch. All other resistors 
and capacitors are secured by their leads 
to a 5 -lug tie strip which, in turn, is se- 
cured under the nut of the negative termi- 
nal on the meter. The diffused junction 
germanium rectifier connects between the 
uppermost terminal on this strip and the 
center lug on the potentiometer. A 2" to 
21 /z" length of No. 20 bare, tinned copper 
wire is soldered to the lower lead of the 
rectifier to extend its length. A long lead 
is desirable here because the potentiometer 
runs hot and the greater length allows the 
heat conducted to the lead to be dissipated 
before it can reach the rectifier. 

A series of % "- diameter holes drilled in 
the back of the box permits adequate ven- 
tilation for the potentiometer. More direct 
ventilation may be obtained by drilling a 
1 "- diameter hole in the bottom of the box 
directly under the potentiometer. In this 
case, the series of holes at the bottom of 
the back cover of the box can be elim- 
inated. Either method will work well since 

the heat dissipated by the potentiometer is 
not severe. A 2 -lug tie point, secured un- 
der one of the screws holding the filter 
choke, takes care of the power cord con- 
nections. 

Using the Supply 

In using this supply, it should be kept in 
mind that adequate series resistance 
should be employed in all necessary leads 
to prevent transistor burn out in the event 
of a runaway circuit. This is, of course, no 
different from the precautions which 
should be taken when batteries are used. 
Buy all the batteries you like for your fin- 
ished transistorized equipment, but build 
this supply for use on your experimental 
bench. Not only will it give the voltage 
you want when you want it, but it will tell 
you what batteries will be needed for fin- 
ished jobs as well. What is more, you can 
extend the life of the batteries in portable 
transistorized equipment by operating it 
from this supply whenever you're at home 
and an a.c. outlet is nearby. -I - 

be on the order of $700. Further informa- 
tion may be obtained by writing to the 
Heath Company, Benton Harbor, Mich. 

Computer in Kit Form 
THE Heath Company (a subsidiary of 

Dayxtrom, Inc.), pioneer in development and 
manufacture of electronics kits, has made 
available to the public a kit of parts for 
building a low -cost electronic analog com- 
puter. Production of this kit will enable 
many universities and small industries to 
enjoy the advantages of an analog com- 
puter at a bare fraction of the cost of fully 
assembled commercial units. The latter now 
represent investments of $10,000 to $60,- 
000. Designed for the greatest possible flex- 
ibility, the Heath analog computer is a 
complete desk -top type unit. Although at 
this writing the price has not yet been 
finalized, it is reported that the figure will 
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How to build a 500 -kc. frequency 
standard quickly and cheaply 

By 
NEIL A. JOHNSON 

W20LLj 

Kitchen measuring cup serves as a 
"chassis" for this unit, which can 
be attached to the inside of any 
receiver having mesh- or punched - 
metal cabinet. Note small knob 
for adjusting trimmer capacitor. 

HERE IS good news : a 500 -kc. frequency 
standard that you can build in a short time for just a few dollars. It can be cali- brated against WWV and is stable enough 

to hold its calibration. 
The oscillator uses only a few parts and 

they are easily available and inexpensive. 
The circuit, as shown in the schematic dia- gram, is a series -fed Hartley using a 6C4 
tube. No power supply is needed; heater 
and plate power are obtained from the re- 
ceiver with which the oscillator is used. 

Frequency stability, which_ is the most important feature, requires good -quality 
parts and careful construction. Doing the 
job right costs so little time and money that it isn't worthwhile to sacrifice quality 
for the sake of a few minutes or a few 
cents. Suitable parts are shown in the parts list. Experienced amateurs can make 
substitutions and, possibly, save money by 
searching their junk boxes. 

The r.f. choke used for RFC1 should have 
an integral mounting of low -loss insulation. 
Normal commercial variations from the 
nominal inductance value of 2.5 hilly. are 
acceptable, since they can be compensated 
for by adjusting capacitance. For the Hart- 
ley circuit, a tap will have to be added to 
the choke. 

Tuning capacitor Cl and vernier C2 
should be either air -dielectric or NPO 
ceramic type. In the author's final version 
of the oscillator, an APC (air padder ca- 
pacitor) type was used for Cl instead of 
the 50 -µpfd. ceramic shown on page 51. 
The vernier capacitor may be from 3 to 5 
µpfd. maximum capacitance; its effect on 
the frequency is reduced by having it 
tapped down on the coil. 

Details of the power- take -off adapter are 
50 

not shown because they will depend upon 
the design of the receiver with which the 
oscillator is used. Select a low- frequency 
(preferably audio) socket in the receiver. 
Obtain a similar socket and matching plug. 
Fasten them together mechanically and 
connect the corresponding terminals of the 
plug and socket. Bring out wires from the 
pins carrying the heater voltage and those 
connected to B+ and ground. Caution: If 
your receiver is of the a.c. -d.c. type, B- 
probably is not the signal ground. If you 
are familiar with the necessary modifica- 
tions and precautions, though, you can use 
the oscillator with an a.c. -d.c. set. 

The "chassis" shown in the photo above, 
which is also a shield for all of the oscil- 
lator circuit except the tube, is made from 
an ordinary aluminum kitchen measuring 
cup (standard 8 -oz. size). Angle brackets 
are provided for mounting the oscillator on 
the chassis of the receiver. Since the wall 
of such a cup is thin, frequency stability 
requires the mounting of the tank circuit 
components to be stiffened. The internal - 
view photograph shows how this was ac- 
complished in the author's model. (Inci- 
dentally, this photo is a cutaway view, the 
large circular plate corresponding to the 
bottom of the original cup.) Notice that 
the r.f. choke is mounted on a rectangular 
piece of aluminum somewhat thicker than 
the wall of the cup, and that the wiring 
between the choke and the two capacitors 
is of fairly large, stiff wire. 

Placement of the parts can be as shown 
in the photographs, or varied somewhat, 
provided that the frequency- determining 
parts of the circuit are kept rigid. Al- 
though the signal frequency, 500 kc., is not 
particularly high, parts should be placed so 
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four Dollar frequency Standard 

This enlarged photograph clearly shows the 
placement of tuning capacitor, trimmer ca- 
pacitor and the tapped r.f. choke. Wires 
from the latter are secured to double -lug 
insulated terminal strip for protection. 

that all of the wiring in the signal circuit 
can be kept reasonably short. The shaft of 
the trimmer capacitor C2 should be acces- 
sible for adjustment when the oscillator is 
mounted in the receiver. Cl need not be 
accessible. Connect the parts as shown in 
the schematic and pictorial wiring dia- 
grams. 

That's all there is to it. It won't cost 
more than four or five dollars -probably 
less. And it won't take much more time to 
build this frequency standard than it took 
to read about it. 

R1- 50,000 -ohm, 1/2-watt resistor 
C1 -25 -50 µµtd. bandsetting capacitor, air type 

(Hammarlund Type APC -50) or ceramic (Erie 
Type NPO 25 -µµtd. fixed capacitor and Erie 
Type NPO 5-25 lipid. trimmer in parallel) 

C2 -5 -µpfd. air -spaced midget (Johnson Type 
16C -102 or Hammarlund Type MAC -5) 

C3 -250 -µµtd. silver mica capacitor 
C4 --005 -µtd. disc ceramic capacitor 
RFCI- 2.5 -mhy. ri. choke, insulated mounting 

(National Type R -1005) tapped between first 
and second pies from ground end 

SI- 5.p.s.t. toggle switch 

Pictorial and schematic diagrams of 

frequency standard, with parts list. 

V1-6C4 tube 
1 -7 -pin miniature socket, shield -base type 
1- Adapter for power toke -off (socket and plug 

to match desired socket in receiver) 
1- Double -lug insulated terminal strip 
1- Aluminum measuring cup (tor "chassis ") 
1 -Piece of scrap aluminum ("stiffener" to 

mount r.t. choke) 
Misc. machine screws, nuts, wire, and solder 

as required 
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Front view of preselector. Fine tuning 
control is at left, gain control at right. 

RARE indeed is the ham, SWL, or ex- 
perimenter who has not experienced the need for additional gain and selectivity in 

his receiver -to pull a weak DX station up out of the noise level or to help get rid of those pesky images on the higher frequen- 
cy bands. If your receiver is anything less than the best, the preselector described 
here will provide the extra "plus" in per- 
formance which gives added pleasure to listening. It tunes all frequencies from 2.2 
to 30 megacycles, yet uses only one easily 
made coil and one tuning capacitor! 

How If Works 
The preselector automatically tunes two 

bands of frequencies at the same time. The lower band covers 2.2 to 9.5 mc., and the higher band from 7.0 to 30 mc. Therefore, 
when the pointer of the preselector's main tuning dial is set all the way to the left, 
signals on 2.2 and 7.0 mc. are being re- 
ceived and amplified simultaneously in the 
preselector. Both signals are delivered to 
the input of your receiver. But the re- 
ceiver will pass and amplify only that sig- nal to which its input circuit is tuned. 
Thus, if you tune your receiver to 2.2 mc., 
you will receive the 2.2 -mc. signal being 
amplified in the preselector. The 7.0 -mc. 
signal will be rejected. Similarly, if you tune your receiver to 7.0 mc., you will re- 
ceive the amplified 7.0 -mc. signal and the 
2.2 -mc. signal will be rejected. 

The same thing occurs at the high end 
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By FRANK H. TOOKER 

Install this unit in front of 
your present s.w. receiver for 
increased gain and selectivity 

and greater listening pleasure 

of the preselector dial, i.e., when you turn 
the pointer all the way to the right. In this 
case, however, the two frequencies being 
received and amplified simultaneously in 
the preselector are at approximately 9.5 
and 30.0 mc. Frequencies in between these 
two sets of extremes will, of course, be re- 
ceived at intermediate settings of the dial. 

Dual -band tuning is easily accomplished 
by employing a single center -tapped coil. 
Coupling to the antenna is effectively car- 
ried out by using a primary coil coupled 
inductively to the bottom or ground end of 
the center -tapped tuning coil. 

Mechanical Design 
The preselector circuit is shown in Fig. 

1, and the layout of parts and the wiring 
scheme are shown in the pictorial and 
photos. Construction isn't at all difficult 
but attention to detail is essential. 

Begin construction with the panel. Dial 
mounting instructions are given in the 
sheet of directions accompanying it. Read 
this sheet carefully and completely before 
drilling any holes in the panel. If you in- 
tend to use lettering and dial decals, as are 
shown in the front view of the unit, do this 
immediately after drilling is completed. 
Then put the panel away to dry in a safe 
place while you go ahead with the remain- 
der of the construction. After about 24 
hours of drying, the panel may be finished 
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This View shows the components mounted 
above the chassis and on the front panel. 

by giving it a couple of coats of trans- 
parent plastic spray. Complete instructions 
for using decals appeared in the July, 1955, 
issue Of POPULAR ELECTRONICS. 

Layout of the chassis can be determined 
from the photos. Place the major compo- 
nents temporarily on the chassis in their 
proper positions, and mark the chassis for 
drilling. Orientation of the socket should 
be such that a line drawn between pins 2 
and 3 on one side of the socket, and be- 
tween pins 6 and 7 on the other side, will 
be parallel to the back of the chassis. This 
line will fall through the center of the 
socket. Pins 1, 2 and 7 should be toward 
the front of the chassis. 

Location of the holes for mounting the 
antenna -coil L- bracket will be determined 
by the type and size of the bracket used. 
The three holes to be drilled through the 
front of the chassis for the fine tuning, 
on -off, and gain controls are best located 
by positioning the chassis behind the panel 
and scribing through the holes in the panel. 

The tuning capacitor specified has a ,/a "- 
diameter shaft, so an extender -reducer will 
be required to match it to the 1/4" opening 
in the coupling on the dial mechanism. Cut 
the shaft of the capacitor back to a length 
of 7/I8 ", and the 1/4 "- diameter shaft of the 
extender -reducer back to a length of %6 ". 

The coupling on the dial mechanism 
shown in the photos has had 1/4" removed 
from its length and the hole for the set- 
screw redrilled and retapped in the remain- 
ing portion. If it is not convenient to cut 
back and retap the coupling, all holes asso- 
ciated with the tuning capacitor, the tube 
socket, and the single hole for the two -lug 
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tie point located below deck between the 
capacitor and tube socket should be moved 
1/4." toward the back of the chassis. 

As purchased, the tuning capacitor has a 
small trimmer across each of the front and 
rear sections. The trimmer across the rear 
section will not be needed. As leaving it 
in place might adversely affect the tuning 
range of the circuit, it should be removed. 
To do this, remove the screw in the trim- 
mer, thereby releasing the thin, narrow, 
copper plate immediately beneath the 
screw. This copper plate is attached to the 
metal shield which separates the front and 
rear stator sections of the capacitor. Using 
a pair of small scissors or a fine jeweler's 
saw, cut off the copper plate close to the 
rear side of the metal shield. The copper 
plate and the mica spacer which was be- 
tween it and the stator will not be used. 
Leave the front trimmer (the one nearest 
the rotor shaft) in place. 

Making the coil will be a relatively sim- 
ple matter if a B. & W. "Miniductor" No. 
3015 (1" dia., 16 turns per inch) is used. 
First, cut off a section of the "Miniductor" 
having exactly 29 turns. Directions for cut- 
ting the coil are given on the box in which 
the coil stock is purchased. Unwind 1/2 turn 
from each end of the coil to provide leads, 
leaving 28 complete turns. Count them to 
make sure. Then find the center turn of the 
coil. To the left and right of this center 
turn, press the adjacent turns in toward 
the center about 1/1c" to provide space for 
attaching and soldering the center tap. 

Under-chassis view of unit with major 
components identified to indicate layout. 
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406 SCREW 

SOLDER LUG 
Details of tuning capacitor mounting. 

The center tap is formed from a piece of No. 20 tinned copper wire about 2" long. 
Make a small loop at one end. Hook the loop under the center turn of the coil in the place prepared for this purpose. Squeeze the loop closed with a small pair of needle - nose pliers. Solder the connection; only a very small amount of solder is needed. Ex- amine the soldered joint to make sure the connection is not touching the turn on either side. There should be more than ample clearance. 

Construction Hints 
Stability in a high- frequency amplifier of this type is largely a matter of attention to detail. The input and output circuits should 

be well isolated. This is accomplished by inserting a shield across the center of the 
tube socket, and by keeping the compo- 
nents and wiring associated with the input 
circuit above the chassis as far as possible, 
and the output circuits below the chassis. 
Trim the shield to fit snugly down over the 
socket, between pins 2 and 3 on one side of 
the socket, and between pins 6 and 7 on the 
other side. 

To give yourself plenty of space in which 
to work, mount the socket, position the 
shield, and solder the shield thoroughly to 
the small metal pogt in the center of the 
socket before mounting any of the other 
components. Then loosen the nut on the 
socket mounting screw that is on the same 
side of the shield as pins 1, 2 and 7, and 
add a solder lug. Solder lugs, held in place 
by No. 6 screws, should also be put on the 
shield as shown in the pictorial diagram. 
A single lug is located at each of the holes 
at the ends of the shield. 

To keep the coil well away from the 
chassis and to locate the main tuning dial 
at a pleasing and convenient height on the 
panel, the tuning capacitor is elevated on 
%" metal spacers, as shown above. Ra- 
dio- frequency currents in the grid cir- 
cuit are kept from flowing on the chassis 
by using extruded fiber washers between 
the spacers and the chassis deck, and flat 
fiber washers below deck between the 
screw heads and the chassis. This, plus the 
Bakelite coupling furnished as part of the 

#6 FLAT 
FIBER 
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dial, insulates the capacitor from the chas- 
sis and panel. 

A solder lug is located under the head of 
the capacitor mounting screw nearest the 
tube socket, and a short bare wire con- 
nects from this lug to the nearest lug on 
the tube socket shield -to ground the ca- 
pacitor directly at the r.f. ground point for 
the cathode of the tube. 

All r.f. ground connections should be 
made with short direct leads to the tube 
socket shield, with the exception of that 
of the fine tuning capacitor which is auto- 
matically made to the chassis when the 
capacitor is mounted. Since the maximum 
capacitance of this unit is small compared 
to the sum of all other capacitances in the 
circuit, no serious feedback results from 
this connection. Connect the tube socket 
shield to chassis ground at the lug under 
the socket mounting screw. The heavy line 
in Fig. 1 denotes the socket shield. 

Mounting the Coils 
Mount the center -tapped tuning coil 11/s" 

above the chassis and about %" to the left 
of the tuning capacitor. Clip off excess lead 
lengths. The ground connection for the 
coil is made to a solder lug held in place 
by a No. 6 screw in one of the extra tapped 
holes on the underside of the capacitor 
frame. Since the coil leads are short, they 
are sufficiently stiff to hold the coil in 
place for all ordinary applications without 
any other form of support. If a more rigid 
support is needed or desired, a length of 
polystyrene strip or rod may be cemented 
to the center of the coil and bolted to the 
chassis deck. 

The primary or antenna coil, which con- 
sists of eight turns of the same "Miniduc- 
tor" used for the tuning coil, is made ad- 
justable so that coupling for optimum per- 
formance may be obtained with different 
antennas. Provision has been made to ac- 
commodate either a balanced line, such as 
is used with a folded dipole, or a single - 
wire antenna. When a single wire is used, 
connect a jumper from the ground ter- 
minal to the center terminal of the three - 
terminal antenna strip, as shown in the 
top view photo of the unit. 

The antenna coil is cemented to one end 
of a narrow strip of polystyrene. At the 
other end, a hole for a No. 6 screw allows 
the polystyrene strip to be held against 
a small L- bracket attached to the chassis. 
Mounting the three -terminal antenna strip 
on 1/2" -high metal spacers permits ade- 
quate clearance between its solder lugs and 
the chassis. 

Note that two sets of hardware are re- 
quired for the three controls mounted on 
the front of the chassis. The first set 
mounts the controls on the chassis and 
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the second set secures the chassis to the 
panel. This method of construction pro- 
vides clearance between the chassis and 
the panel to accommodate the bottom lip 
on the cabinet. 

Power Supply Details 

The power supply is quite conventional, 
and consists of a small power transformer, 
a selenium rectifier, a little 50 -ma. a.c. -d.c. 
type filter choke, and a dual- section elec- 
trolytic capacitor. An even smaller trans- 
former might have been used since the re- 
quirements of the preselector are only 15 
ma. at 160 volts, d.c., plus 0.3 ampere at 
6.3 volts for the 6CB6 heater. It has been 
the author's experience, however, that the 
ultra -small power transformers tend to run 
very hot, while the 50 -ma. types run quite 
cool. In addition, the transformer shown 
in the photos has a built -in copper shield 
between the primary and secondary wind - 
ings-an important item when it comes to 
keeping noises from entering the preselec- 
tor via the power lines. For these reasons, 
plus the fact that adequate space was 
available on the chassis deck, the, larger 
unit has been used and specified. 

Wiring is quite simple, as can be seen 
from an inspection of Fig. 1. All compo- 
nents can be easily identified in the below - 
chassis photo and the pictorial diagram. 
Three two -lug tie points are used, one 
under each of the two screws securing the 
power transformer, and one near mid - 
chassis between the tube socket and the 
three screws holding the tuning capacitor. 
None of the bypass capacitors (C4, C5, C6, 
C7) should be allowed to extend above the 
tube socket shield. As screen resistor R3 
is between the chassis and the screen by- 
pass capacitor, it is not visible in the 
photos. The two heater leads are twisted 

and run to pins 3 and 4 on the tube socket. 
A short bare wire runs from pin 3 to the 
nearby ground lug on the socket shield. 

Calibrating the Preselector 

Absolute calibration of the preselector 
dial is not really needed. A grid dip meter 
or an inexpensive signal generator, or a 
simple oscillator and the dial of your re- 
ceiver, will be entirely adequate. 

With the preselector out of its cabinet, 
make the connections between it and your 
receiver, using the two terminals on the 
back of the unit -ground to ground, plate 
to the receiver's antenna terminal. Turn 
on the preselector, the receiver, and your 
signal source, and allow about 10 minutes 
or so for everything to come up to normal 
operating temperature. Set the preselec- 
tor's fine tuning dial at midscale, the main 
tuning capacitor at minimum capacitance, 
and the gain control potentiometer fully 
clockwise (maximum gain). Set your re- 
ceiver and the signal source at 30 mc., and 

Fig. 1. Schematic diagram and parts 
list for preselector and pc wer supply. 

C', C2 -Dual- section variable capacitor, 450- 
µµ1d. max. per section (Allied Radio Corp. 
Cat. No. 61H059 or equivalent) 

C3- Midget variable capacitor, 6 -µµid. max. 
capacity (Bud LC -1653 or equivalent) 

C4, CS, C6, C7, C8 -0.01 -µ1d., 600 -volt ceramic 
capacitor 

C9, CID -Dual electrolytic capacitor, 40/40 µtd., 
200/200 volts 

CHI --3.5- henry, 50 -ma. filter choke 
Ll- Antenna coil, 8 turns, 1 " -dia., wound 16 

turns per inch (8 turns of B & W "Miniduc- 
tor" No. 3015)--see text 

1,2- Tuning coil, 28 turns, I" dia., wound 16 
turns per inch (28 turns of B ó W "Miniduc- 
tor" No. 3015) -see text 

Ri- 270 -ohm, 1/2-watt resistor 
RT- 10,000 -ohm wire -wound potentiometer (gain 

control) 
R3- 15,000 -ohm, 1/2-watt resistor 
R °CI -2.5- millihenry r.f. choke 

II7VAC. 1 

- 40 
Pfd 

SI- S.p.s.t. toggle switch 
SR1- 65 -ma. selenium rectifier 
TI -Power transformer, 125 volts at 50 ma., 6.3 

volts at 2 amps., copper shield between pri- 
mary and secondaries (Stancor PA -8421 or 
equivalent) 

V1-6CB6 tube 
1- Ceramic 7 -pin miniature tube socket and 

tube shield 
1 -Tube socket shield made from copper sheet 

(see text) 
1- Aluminum chassis, 7' x 7" x 2" 
1- Cabinet and panel, 8"x 10" x 8" (ICA Type 

3860 or equivalent) 
1- Vernier dial 
2 -Knobs 
1 -Power cord and plug 
1- 2- terminal heavy -duty terminal strip 
1- 3- terminal heavy -duty terminal strip 
Misc. machine screws, tie points, grommets, 

decals, wire, solder, etc. 

yf0 
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