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BASS -NOTES DOWN 
TO 35 CPS... BUILD 
THE ELECTRO -VOICE 
ARISTOCRAT 

DRAMATIC PERFORMANCE has made the Electro- 
Voice Aristocrat the world's most popular enclo- 
sure for 12" loudspeakers. The Aristocrat will 
make an exciting difference in the performance 
of your loudspeaker -hear deep, extended bass 
response without annoying boom; sharp, well - 
defined low frequency transients, and all with 
greatly increased power handling capacity. 

ASSEMBLE THE ARISTOCRAT YOURSELF AND 
SAVE 50 %. When completed, the KD6 Aristocrat 
Kit interior construction is identical to E -V's 
factory -assembled Aristocrat enclosure, but with 
this difference: you save 50% and have an even- 
ing's fun. 

AS EASY AS ONE ... TWO . THREE. The KD6 
Aristocrat Kit can be assembled in only one 
evening with E -V's exclusive sub -assembled parts 
and exploded view, step -by -step instructions. All 
you need is a screw driver; the rest is in the box. 
And E -V's accurately milled, furniture grade 
woods and veneers plus a choice of six finishing 
kits create an enclosure that will match your 
finest furniture. 

Model KD6 Aristocrat Kit 
Audiophile Net. $39.00 

Model FK Finishing Kits, each 
Audiophile Net. 5.00 

Factory Finished Aristocrat Enclosure, Mahogany 
Audiophile Net. 72.00 
Audiophile Net. 79.00 , Limed Oak or Walnut 

Mil this coupon for free illustrated literature... 
see why more E -V Enclosure Kits have been built 
than all others combined. 

Electro- Voice, Inc. 
Buchanan, Michigan 

Dept. 59-E 

BUCHANAN, MIC2HIGAN 

Superb New Products Through Research . 
Microphones -Phono Cartridges - 
High Fidelity Loudspeakers and Enclosures -4 
Public Address Speakers - 
Marine Instruments-iipmmunicationt'qujpment- 
Electronic Test Instruments - 
Material for Defense. ,.: 

Gentlemen: Please send me free illustrated litera- 
ture on E -V kits, enclosures and speakers. 

NAME 

CITY 7ONE STATE om. gs. i 
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YOU BUILD YOU BUILD 
Broadcasting 
Transmitter 

Signal 
Generator 

i 
1 

As part of N.R.I. Communi- 
cations Course you build this 
low power Transmitter; use 
it to learn methods required 

of commercial broadcasting 
operators, train 

for FCC 
license. 

N.R.I. sends kits of parts 
to build this Signal Gen - 
erator. You get practical 
experience, conduct tests to 
compensate Radio frequency amplifiers, 
practice aligning a typical I.F. video ampli- 
fier in TV circuit, many other experiments. 

YOU BUILD Vacuum 
Tube Voltmeter 

Use it to get practical experience, earn 
extra cash fixing neighbors' sets i spare 
time, gain knowledge to help yol work 
in Radio, Television, Color TV With 
N.R.I. training you work cn circuits 
common to both Radio and TV_ 3quip- 
ment you build "brings to "ife" things 
you learn in N.R.I.'s easy-to-under- 
stand lessons. 64 page Catalog FREE, 
shows all equipment you get.. 

YOU BUILD AC -DC 
Superhet Receiver 
N.R.I. servicing training 
supplies all parts, every- 
thing is yours to keep. 
Nothing takes the place 
of practical experience. 
You get actual servicing 
experience by practicing 
with this modern receiver; 
you learn -by- doing. 

WHAT GRADUATES DO AND SAY 

Chief Engineer 
"I am Chief Engineer 
of Station KGCU in 
Mandan, N. D. I also 
have my own spare time 
business servicing high 
frequency two -way com- 
munications systems." 
R. BARNETT, Bis- 
marck, North Dakota. 
Paid for 
Instruments 
"I am doing very well 
in spare time TV and 
Radio. Sometimes have 
three TV jobs waiting 
and also fix car Radios 
for garages. I paid for 
instruments out of earn- 
ings." G. F. SEAMAN, 
New York, N. Y. 
Has Own 
TV Business 
"We have an appliance 
store with our Radio 
and TV servicir.,;, and 
get TV repairs. During 
my Army service, NRI 
training helped get me 
a top rated job." W. M. 
WEIDNER, Fairfax, 
South Dakota. 
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by Practicing at Home 

NEED FOR TECHNICIANS INCREASING 
Fast Growing Field Offers Good Pay, Bright Future 
Today's OPPORTUNITY field is Radio- Tei "vi- 
sion. Over 125 million home Radios plus 30 
million sets in cars and 40,000,000 Television 
sets mean big money for trained Radio -TV 
Technicians. More than 4,000 Radio and TV 
Broadcasting stations offer interesting and im- 
portant positions for technicians, operators. 
Color television, portable TV sets, Hi -Fi, other 
developments assure future growth. 

It's the trained man who gets ahead. The fell' Jw 
a ho uses his spare time to develop knowledge ,,nd 
skill gets the better job, drives a better car, lives 
in a better home, is respected for what he knows 

Send for 
LESSON 

and CATALOG 

FREE 

and Lan do. So plan now to get into Radio -TV. 
Keep your job while training with N.R.I. You 

learn at home in your spare time. N.R.I. is 
oldest and largest home study Radio -TV School. 
Our methods have proved successful for more 
that, 40 years, provide practical experience. 

Soon after enrolling, many N. R. I. students start 
to earn $10, $15 a week extra in spare time 
fixing sets. Many open their own full time 
Rai ) -TV shops after getting N.R.I. Diploma. 
Find out more. Mail Coupon. Cost is low, terms 
ease: includes all equipment. Address: National 
Radiolnstitute,Dept.9EF, Washington 16, D.C. 

MAIL COUPON NOW 

Job and Co eel 

Oppottunilies 
iot 

RA S)10:1/ 
TECHNICIANS 

NATIONAL RADIO INSTITUTE 
Dept. 9EF, Washington 16, D. C. 

Mail me Sample Lesson and 64 -Page Catalog, I 
FREE. (No Salesman will call. Please write plainly.) I 

Name_ Age__ _ I 

Address- 

City Zone_ State 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL, 
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I Radio -Electronics 
Formerly RADIO-CRAFT Incorporating SHORT WAVE CRAFT a TELEVISION NEWS RADIO & ICI [VISION 

EDITORIAL 
29 The Business of Servicing -Hugo Gernsback 

RADIO 
30 RDF for Small Boats -Elbert Robberson 
34 ABC's of Mobile Radio, Part IV -Leo G. Sands 
37 The Single -Sideband Story- Edward M. Noll 

ELECTRONICS 
40 Electronics on the Highway (Cover Feature) -David Lachenbruch 
43 Transistors Make Cars Run Better 
44 Electronics in the Classroom, Part II -Sol D. Prensky 
47 Road to Universe Opened 
48 Water Is the Trigger -James A. McRoberts 
49 A -Bomb Proves Earth's Magnetic Field 

WHAT'S NEW 
50 Pictorial Reports of New Developments 

AUDIO -HIGH FIDELITY 
51 Golden Ears or Bat's Ears ? -George Fletcher Cooper 
54 Baby- Monitoring Amplifier-James E. Pugh, Jr. 
55 Audio Servicing Hiïts -John A. Comstock 
56 All About the Reflex Enclosure, Part HI -P. G. A. H. Voigt 
58 Three -Tube Hi -Fi Amplifier 
59 New Discs and Tapes, Stereo and Mono -Reviewed by Chester 

Santon 

TEST INSTRUMENTS 
74 Induced -Waveform Analyzer Speeds Signal Tracing - 

Robert F. Scott 
78 The Multibias Box -Earl T. Hansen 
82 Bridge -Type Transistor Checker -LeRoy Mahoney 

TELEVISION 
85 Freeze That Color Stripe- Robert G. Middleton 
89 Tube Changing Can Be Profitable -Jack Darr 
96 FM -TV Dx- Robert B. Cooper, Jr. 
99 TV Service Clinic- Conducted by Robert G. Middleton 

132 Books 112 On the Market 
127 Business and People 125 Patents 

18 Correspondence 106 Technicians' News 
130 Literature 110 Technotes 
118 New Tubes and Semiconductors 122 Try This One 

6 News Briefs 121 50 Years Ago 
104 Noteworthy Circuits 

RADIO- ELECTRONICS Is indexed in Applied Science 6 Technology Inox (Formerly Industrial Arts Inder) 

RADIO -ELECTRONICS. May, 1959, Vol. XXX, No. 5. Published monthly at Mt. Morris, 011., by Gernsback Publications. Inc. Second -Class mail privileges authorized at Mt. Morris, Ill. Copyright 1959 by Gernsback Publications, Inc. All rights reserved under Universal, International and Pan -American Copyright Conventions. SUBSCRIPTION RATES: U.S., U.S. possessions and Canada, $4.00 for one year; $7.00 for two years; $10.00 for three years; single copies 35c, Pan -American countries $5.00 for one year; $9.00 for two years; $13.00 for three years. :111 other countries 55.50 a year; $10.00 for two years; $14.50 for three years. SUBSCRIPTIONS: Address correspondence to Radio -Electronics, Subscription Dept., 154 West 14th St., New York 11, N.Y. When requesting a change of address, please fur- nish an address label from a recent issue. Allow one month for change of address. GERNSBACK PUBLICATIONS, INC. Executive. Editorial and Advertising Offices. 154 West 14th St.. New York 11, N.Y. Telephone Algonquin 5 -7755. Hugo Gernsback. Chairman of the Board; M. Harvey Gernsback, President; G. Aliquo Secretary. BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 135. POSTMASTER: If undeliverable, send Form 3579 to: RADIO -ELECTRONICS, 154 West 14th St., New York 11. N.Y. °Trademark registered U. S. Pat. Once. 

ON THE COVER 

tstory on page 40) 

Electronic traffic-control box 
on a Newark, N.J. street 
corner is tested and adjusted 
by Leo G. Sands as Claire 
O'Neill goes putt -putting by. 

Color original by Jacques 
Saphler 

Hugo Gernsback 
..............Editor and Publisher 

M. Harvey Gernsback 
Editoral Direetot 

Fred Sttunaman 
.................Managing Editor 

Robert F. Scott 
..._W2PWG Technical Editor 

Larry Steclttet 
Associate Editor 

1. Queen 
._ .............Editorial Associate 

Robert G. Middleton 
Television Consultant 

Elizabeth Statcup 
Production Manager 

Cathy Coccorsa 
......... Advertising Production 

Wm. Lyon McLaughlin 
....Tech. Illustration Director 

s, 
Sot Ehrlich 

..Art Director 

Fred Neinast 
Its* Artist 

Lee Robinson 
.._Director, Advertising Sales 

John J. Lamson 
.. Eastern Sales Manager 

G. Allow) 
Manager 

Adans J, Smith 
....Donator, Newsstand Sales 

Robert Fallattt 
Manager 

Average Paid Circulation 
Over 199,000 
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NOWé 
atap i 

you can afford 

IBETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP- METHOD 

HOME TRAINING! 
BETTER...Training that is proved and tested 

in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE... You learn ALL PHASES of 
Television-Radio-Electronics. 

LOWER COST... Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 
LOW TUITION! 

r 
TOP PAY... UNLIMITED OPPORTUNITIES 

LIFETIME SECURITY CAN BE YOURS! 
You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 
NATIONAL SCHOOLS SHOP- METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities,) including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN BY BUILDIITG EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training -YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep ! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course -and more -while 
studying. So can you! 

RESIDENT TRAINING AT LOS ANGELES 

LESSONS AND INSTRUCTION MATERIAL ARE 
UP -TO -DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop- Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 
SEND FOR INFORMATION TODAY ... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK "Your Future in 
Television- Radio -Electronics" and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

You get all information 
by mail ... You make 

your own decision ... at 
home! NO SALESMAN 

WILL CALL 

GET THE BENEFITS OF OUR OVER 

50 YEARS EXPERIENCE 

Approved for 
GI Training 

If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio -TV Studios. Here you work with latest 
Electronic equipment - professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school - - and part time 
job while you learn. Check box in coupon for 
full information. 

MAY, 1959 

YOU 6ET... 
19 Big Kits -YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 
Unlimited Consultation 
Diploma- Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

SHOP- METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

1. Television, including Color TV 
2. Radio AM & FM 
3. Electronics for Guided Missiles 
4. Sound Recording and Hi- Fidelity 
5. FCC License 
6. Automation and Computers 
7. Radar & Micro -Waves 
8. Broadcasting and 

Communications 

NATIONAL TEIHNI LLAL SCHOOLS (, 
WORLD -WIDE TRAINING SINCE 1905 

r MAIL NOW TO 

NATIONAL SCHOOLS, Dept RG -59 
4000 S. FIGUEROA ST. LOS ANGELES 37, CALIF. 

Hush free TV -Radio "Opportunity" Book and sample 
lesson. No salesman will call. crrr alhf 

ff It i NAME AGE JFat. 1' IY ifI(Y, _. I 

al 

CITY 

NATIONAL SCHOOLS i Check il interested ONLY in Resident School training at Los Angeles. 

%VETERANS: Give date of Discharge 

ZONE STATE 

Los Angeles 37, Calif. 

1 

If 
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NEWS BRIEFS 
JJJ 

PARAMETRIC AMPLIFIER, also known as 
the variable reactance amplifier, may 
bring improvement in signal -to -noise 
ratio for uhf television front ends 
at a low price. The parametric ampli- 
fier (described in detail in RADIO -ELEC- 
TRONICS, February, p. 78) is said to be 
practical for mass -produced uhf tuners. 
One research leader, Microwave Asso- 
ciates, Burlington, Mass., says such 
tuners could be built with noise figures 
of only 2 or 3 db, and could be in pro- 
duction next year. Microwave has re- 
searched the solid -state amplifiers for 
military applications. 

The company said that silicon diodes 
for this application ought to be no more 
expensive than other uhf tuner diodes, 
but the circuit requires a very stable 
high- frequency oscillator, which might 
run the cost up somewhat unless fur- 
ther research develops inexpensive but 
stable uhf power source. 

23 -INCH TV SCREENS are expected from 
more than one manufacturer this fall. 
Short tubes will keep getting shorter, 
and separated tube and chassis arrange- 
ment, as well as more compact sets, are 
trends which will be accelerated. 
RADIO SEXTANT operates off weak radi- 
ations from the moon, permitting 
marine navigation in fair weather or 
foul. This new navigational instrument 
was developed by Collins Radio for the 
Navy. It automatically tracks the posi- 
tion of the moon by picking up and 
following signals generated by moon 
atoms which have been excited by rays 
from the sun. Regular optical sextants 

cannot be used in bad weather since 
moon and stars must be visible. 

MAGNETIC RECORDING industry agreed 
to continue concentrating on two -track 
7% -inch reel -to -reel stereo tapes, let 
cartridges and four -track 3%-inch 
tapes wait for actual consumer deliv- 
ery of the long- awaited cartridges and 
machines. Many had expected the recent 
meeting of the Magnetic Recording In- 
dustry Association in Chicago (MIRA) 
to do something about recommendations 
for four -track 7% -inch tape, believed 
to be a wise compromise by some lead- 
ing engineers. 

EDUCATIONAL TV stations may get 
much -needed financial support from a 
new plan just put into effect by two 
stations in East Lansing, Mich. WILX- 
TV, a commercial broadcaster, and 
Michigan State U's WMSB have set up 
to share channel 10 and transmitter 
equipment during different hours of the 
day. Plan may set a pattern which will 
be followed by many of the 38 educa- 
tional stations now on the air and those 
expected in the future. 

LOWER NOISE, longer life, and a better 
job are the advantages claimed for the 
Nuvistor, the new look in vacuum tubes. 
Using a construction technique in which 
elements are slipped together and 
brazed, the manufacturer ends up with 
a tube in a metal envelope, much 
smaller than conventional miniature 
types, that needs no mica supports or 
getter. 

Ted Willis of Collins Radio is showing the sextant to Capt. John H. Brandt 
of the Compass Island, and Lt. John W. Kuncas, Navy Special Projects officer. 
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Developed by RCA, and now in the 
early advanced developmental stage, 
the tube has several advantages. It will 
withstand severe shock and vibration, 
and uses less current than standard 
types. Details of its construction, show- 
ing the single -ended cantilever -type 
support for the electrodes, can be seen 
in the photo. 

While especially good for missile, 
miniaturization and mobile radio proj- 
ects, the Nuvistor also has applications 
in home radio and TV. One TV tuner 
using these units was demonstrated. It 
operated with as little as 5 volts on the 
oscillator plate. Normal plate voltage 
range is from 40 to 100. 

Developmental types include a triode, 
comparable to a 6BN4; a tetrode - 
similar to 6CY5, and a peam -power 
tube similar to .a 6DQ6 -A. Samples will 
go to equipment manufacturers by the 
end of the year, with limited produc- 
tion expected by the middle of 1960. 

AM STEREOPHONY by two methods was 
proposed almost simultaneously by Bell 
Telephone and Westinghouse. The Bell 
system was for two- station transmission 
(one channel through the television re- 
ceiver, the other through the AM or 
FM receiver, for example) . The West- 
inghouse is a multiplex system, with 
both channels transmitted on the same 
AM frequency. It can be received with 
two ordinary broadcast receivers. Both 
are fully compatible with monophonic 
reception. 

In the Westinghouse system, based on 
a 30- year -old patent by Dr. Frank Con- 
rad, the broadcast -band carrier is 

RADIO -ELECTRONICS 
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DON'T G' ii. vin.th YOUR 
FUTURE! SEND FOR THIS 
FREE Electronics GUIDE NOW 
This handy pocket guide will give you free facts about how you may train to enter this billion 
dollar electronic industry. There are thousands of men unemployed or holding jobs they dis- 
like who could prepare successfully to enter this fast -growing, profitable field but they are 
not aware of this fact. Are you one of these men? Mail the coupon NOW. 

Accredited Member of National Home Study Council 

DeVRY TECHNICAL INSTITUTE 
4141 BELMONT AVENUE CHICAGO 41, ILLINOIS 

Formerly DeFOREST'S TRAINING, Inc. 
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DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. RE -5 -P 
Please give me a FREE copy of your unusual booklet, 
"Pocket Guide to Real Earnings," and tell me how I may 
prepare to enter one or more branches of Electronics. 

NAME 
PLEASE PRINT 

STREET 

AGE 

APT 

CITY ZONE STATE 
Check here if subject to military training. 

DeVry Tech's Canadian Training Center is located at 
2054 626 Roselawn Avenue, Toronto 12, Ontario 
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