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It's up to you! The Army's new "Choose -it -Yourself" System lets you choose valuable training before you enlist. 
Here's how it works: 1. Choose before enlistment. Choose your framing from fields like Photography, Missiles, 
Communications, Construction, Automotives-and many more. 2. Qualify before enlistment. Take aptitude and 
physical exams to qualify for the training you've chosen. 3. Know before enlistment. If you qualify, you know you'll 
get the training you want. Your choice is written into your future Army record-guaranteed before you enlist. 
Choose, qualify, know-this week! Ask your Army recruiter to show you his complete list of available training fields. 
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Learn at Home =iZr:M. to Fix 
Electrical Appliances 

To build a better future, get into a field where there's 
much important work and the security that comes from 
knowing a good trade. Servicing electrical appliances 
offers that OPPORTUNITY. Every wired home has 
many electrical appliances and millions and millions of 
new appliances are sold every year. Owners pay well to 
keep them in repair. That's making a fast-growing need 
for trained men. 

Add To Your Income Starting Soon 
Need For Service Technicians Increasing 
Make extra money in your spare time. Start soon to 
fix electric toasters, fans, clocks, vacuum cleaners, and 
other electric appliances for your neighbors and 
friends. Work in your basement, garage or spare room. 
It's easy to increase your earning power-to pay for 
your training many times over-to have extra money 
to buy things you need. 

Learn and Earn with Multi -Use 
Tester Built with Parts We Send 
This course includes the parts to build a portable, sturdy 
Appliance Tester that helps you locate electrical defects 
quickly and easily. You use it to learn and do actual 
electrical appliance repair jobs. If you want better pay 
learn this good trade. No need to give up your present 

job. You can train at home in your spare time for only 
$3.00 down and $6.00 a month. A small price to pay for 
increased earnings, a more secure future. Paste coupon 
below on a postal or mail in envelope for free book and 
sample lesson. Address National Radio Institute, Dept. 
KN9, Washington 16, D. C. 

MAILING THIS 

COUPON MAY START ' 

YOU TO SUCCESS fool 
LESSON AND- BOOK ExnRfc¡i 

= 

I NATIONAL RADIO INSTITUTE, Dept. KN9, Washington10, D. 2.1 

IPlease send me Electric Appliance Training lesson and book I 
free. (No salesman will call.) 

IName Age 

IAddress 

City Zone... .State 
L ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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Television Receivers 
Black White and Color 
AM -FM and Auto Radios 

Transistors- Printed 
Circuits-Test Equipment 

(Right - Instructor helping students 
eteck the wiring end trace circuits of 
fslatision receivers.) 

Train 

tr-p.e,r:y 
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ELECTRONICS: 

A.C. and D.C. Motorrs 
Generators 

Switchboards 
Controllers 

Modern Appliances 
Automatic Electronic 

Control Units 
(Shown at left-Instructor explaining 
operation and testing of a large Motor 
Generator in oar A.C. Department.) 

- 
RADIO. 

ELECTRONICS 

- . st 
' '^1--. 

' 
a A ,ta ; 

` w 

-10/4/,' 
( ` i:. * y 

94: 
«1 

in the NEW SHOP -LABS of COYNE 
Largest, Oldest, Best Equipped School of Its Kind In the U.S. 

Prepare for your future now in today's top opportunity field. Don't 
be satisfied with a "No Future" job. Train the Coyne way for a better 
job in a field that offers a world of opportunities in the years ahead. 
You train In Chicago-the Electrical and Electronic 
Center of the World-on real equipment. Profes- 
sional and experienced instructors show you how, 
then you do practical jobs yourself. No previol.s 
experience or advanced education is needed. 
FINANCE PLAN: Enroll now, pay most of tuition 
after graduation. Part-time employment help for 
student.,. 
Mail coupon or write to address below for free book-"Guide to 
Careers". Whether you prefer Electricity, Television -Radio or Com- 
bined Electronics Training, which includes both fields, this book de- 
scribes all training and gives facts to Vets and Non -Vets. 

B. W. Cask. M.., Me. , \ -- Founded lASA 
E L E C T R I C A L .5411400-1..' 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 w. CONGRESS PARKWAY. CHICAGO 7 Dent. us.sc 

ELECTRICITY* RADIO * TELEVISIOII * REFRICERATION * ELECTRONICS 

Mail Coupon or Write 
for FREE Book 

book comas by mall. No obliga- 
tion and no salesman will can. 

i - 
COINS ELECTRICAL SCHOOL 
Dept. 99 BC , New Coyne Building 
1SC1 W. Congress Pkwy., Chicago 

Send BIG FREE book old details of 
yin* offer. However, I am especially 

Electricity Television 

Nat coupon below, in 
an Envelope or paste 
on a Postal Card or 
write Address Oren 
and Free book. 
"Guide to C 

with information will 
be sent topes by 
return mall. 

7, Illinois 
all the training 
interested in. 

Both Fields 

Nome 

Address 

Citg State 

(I understand no Salesman will call) 
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A Message From the Editor 
THE big news is 

that our January 
issue will contain 
a bonus of 16 ad- 
ditional pages. We 
are using these ex- 
tra pages for a full 
feature - length 
treatment of one 
subject - how to 
build an electronic 
digital computer. 
This will include 
plans, step-by-step 
instructions, and 
information on 
how digital corn- 

work and 
y what you can do 

,, . - with this one. This 
' project will be one 

of the most inter- 
esting and instruc- 
tive you have ever 
built and inciden- 
tally, this complete 

computer can be built for under $40. What a science fair project! 
We have more unusual and valuable feature-length sections 

coming in future issues. Unfortunately, these 16 extra pages cost 
lots of money. To cover these additional costs and to make certain 
that we keep publishing the kind of magazine that you, our read- 
ers, have indicated to us that you want, it is necessary that we 
raise the price of each issue to 35¢. I hope you will continue to feel 
that at 35¢ we are still, as we have always been, a bargain. 

Two very interesting articles in this issue deal with our space 
and missile program. One concerns the much -in -the -news X-15, 
the other is an historical recollection of our first guided missile. 
Our first guided missile was not rocket or jet powered - in fact, the 
warbirds used were World War I vintage. Here's a bit of Americana 
that many of you probably never heard of. As for the X-15, 
although you've read a lot about it and its flight in the papers we 
are, as always, presenting the facts behind the news. 

We've an interesting story to tell regarding the article about FM 
automobile radios in this issue. When we decided to do a story on 
this subject we contacted the major radio suppliers of the auto 
industry and asked them whether they were going to release FM 
radios. You can read their answers in the article but they boiled 
down to a unanimous NO. We were not put off and decided to find 
out for ourselves whether you could get appreciably better radio 
reception from FM in a car than is available on AM. Our tests 
with the FM auto radios available now left no room for doubt- 
read our report. 

Just a word to those many readers who completed and sent in 
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"HOW A `CRAZY 
RUMOR' GOT ME 

PROMOTED!" 

What I overheard one morning shook me 
right out of a rut! 

"Company's getting ready to cut back . 
bound to be layoffs," I heard them say. "Just 
another crazy rumor," I told myself. 

Just the same, I took quick stock of myself 
that night. Came up with four good reasons why 
the company would keep me on: 

Three years' experience 
Getting along with foreman 

Turning out acceptable work 
Prompt and dependable 

And four just -as -good reasons why they might 
let me go: 

Making no real headway 
Others better qualified 

Still rated "semi -skilled" 
Needs special training 

I wasn't in trouble. But I sure wasn't "in solid" 
like I should be. That's when I made up my 
mind to enroll for training with I.C.S. 

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

I picked I.C.S. because it's the oldest and larg- 
est with 257 courses. The training is quick and 
thorough. It's recognized by my company and 
accredited by the National Home Study Council. 
You study in your spare time and get personal- 
ized, practical instructicn-know-how you can 
apply next day on the job. 

That was a year ago. There have been two 
layoffs since then. While some of the others were 
just hanging on or being released, I was moving 
up. My I.C.S. training started something. Not 
only did it get me promoted (with a fat pay 
hike), but it put me in line for real advance- 
ment. 

Don't wait for a "crazy rumor" to set you 
straight. Take out your "job insurance" right 
now. Mail the coupon and get full, free details 
on how I.C.S. has helped thousands, how it can 
help you. No obligation-and you get three 
valuable books free! (1) How to Succeed; (2) 
Catalog of opportunities in the field of your 
choice; (3) Sample lesson (math). 

Accredited Member, 
I. C. Scranton 15, Penna. National Home Study Council 

INTERNATIONAL CORRESPONDENCEI SCHOOLS ICS 
BOX 73423L, SCRANTON 15, PENNA. (Partial list of 258 courses) 

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

ARCHITECTURE AVIATION 
and BUILDING Aero Engineering Technology 
CONSTRUCTION O Aircralt 8 Engine Mechanic 

O Air Condilaning BUSINESS 
Architecture O Accounting 

O Arch. Drawing and O Advertising 
Designing O Busmen Administiaton 

O Building Contractor O Business Management 
Building Estimator Cost Accounting 

O Carpenter Builder O Creative Salesmanship 
O Carpentry and Millwork O Managing a Small Business 

Carpenter Foreman O Professional Secretary 
Healing Public Accounting 
Painting Contractor Q Purchasing Agent 

O Plumbing Salesmanship 
O Reading Arch. Blueprints O Salesmanship and 

ART Management 
D Commercial Art O Traffic Management 
D Magazine Illus. CHEMICAL 
O Show Card and O Analytical Chemistry 

Sign Lettering Chemical Engineering 
CI and Painting O Chem. lab. Technician 

AUTOMOTIVE O Elements of Nuclear Energy 
O Automobile O General Chemistry 
O Auto Body Rebuilding O Natural Gas Prod. and Trans. 

and Refinishing O Petroleum Prod, and Engr. 
O Auto Engine Tuneup Professional Engineer (Chem) 

Auto Technician O Pulp and Paper Making 

CIVIL 
ENGINEERING 
Civil Engineering 

D Construction Engineering 
Cl Highway Engineering 

Professional Engineer (Civic) 
O Reading Strut. Blueprints 
O Sanitary Engineer 
O Structural Engineering 

Surveying and Mapping 

DRAFTING 
Cl Aircraft Drafting 

Architectural Welting 
D Drafting 8 Machine Design 

Electrical Drafting 
Mechanical Drafting 

O Sheet Metal Drafting 
O Structural Drafting 

Good English 
High School Mathematics 

Q High School Science 
O Short Story Writing 

LEADERSHIP 
Industrial Foremanship 

O Industrial Supervision 
Q Personnel -Labor Relations 
O Supervision 

MECHANICAL 
and SHOP 

O Diesel Engines 
O Gas-Elec. Welding 
O Industrial Engineering 
O Industrial Instrumentation 

Industrial Metallurgy 
O Industrial Safety 
O Machine Shop Pretties 

ELECTRICAL O Mechanical Engineering 
Electrical Engineering Professional Engineer (Mesh) 
Elm Engr. Technician Quality Control 
Elec. Light and Power Reading Shop Blueprints 
Practical Electrician O Refrigeration and 

Q Practical Lineman Air Conditioning 
Professional Engineer (Elm) O Tool Design O Tool Baking 
HIGH SCHOOL RADIO TELEVISION 

O High School Diploma O General Eletronics Tact. 

O Industrial Electronic* 
Practical Radio -TV En[Tg 

O Practical Telephony 
Radio -TV Servicing 

RAILROAD 
O Car Inspector and Air Brake 

Diesel Electrician 
Diesel Engr. and Fireman 

Cl Diesel Locomotive 

STEAM and 
DIESEL POWER 
Combustion Engineering 

O Power Plant Engineer 
Stationary Diesel Engr. 
Stationary Firemen 

TEXTILE 
Carding and Spmnmg 
Cotton Manufacture 
Cotton Warping and Wearing 

O Loom Fixing Technician 
O Textile Designing 
Q Teethe Finishing 8 Dyeing 

Throwing 
Warping and Weaving 

O Worsted Manufacturing 

Name Are Home Address 

City Zone State Working Hour. A M la P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal, 
Occupation Canada.... Special low monthly tuition rates to member, of IM U. S. Armed Forces. 
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MR. ELECTRONÍCSMAN: 

If you're willing 
to lose your lob tomorrow 
to a technically -trained man, 

turn the page, mister 

There always has been .. . 

there always will be 

PERMANENT, PROFITABLE 

EMPLOYMENT IN ELECTRONICS. 

For everybody? No-only for 
well-educated electronic 
engineering personnel. 

See what 
"Electronics"* 
says: 
Publiahed by 
S/rCraw-Nill 

Chief engineers 
and personnel of- 
ficers in industry 
agree on several 
major points: 

Many of the 
men currently on 
the street are there 
for a reason. "As 
many as S out of 
10 are dead wood." 
estimates the chief 
engineer of a me- 
dium-sized Phila- 
delphia firm; the 
problem is to find 
the live ones. 

Take a Momenf Now to 

Now is the time to survey your technical ability. 
Are you in danger of becoming "dead wood?" 
Does your technical knowledge seem to suffer 
from hardening of the arteries? You can do 
something about that. The first step is to fill 
out and mail the coupon below. It will bring 
you your copy of "Insurance for Your Future 
in the New World of Electronics," which has 
proved so valuable to thousands of men. This 
free 54 -page book gives you a picture of the 
astonishing future waiting for men who ac- 
quire advanced technical knowledge . . . then 
goes on to tell you how CREI accredited cur- 
ricula give you that advanced technical knowl- 
edge-at home, in your spare hours, at your 
own pace. Act now-and take that first step 
toward giving yourself the advanced knowledge 
that will help protect what you have-and will 
help you go even higher in the multi -billion 
dollar electronics industry. Write: Capitol 
Radio Engineering Institute, Dept. 1712F, 3224 
16th St., N.W., Washington 10, D.C. You can 
qualify for CREI home study education if you 
have had electronic education, or experience in 
electronics-and realize the need o: high level 
technical knowledge to make good in the better 
electronic jobs. (Electronics experience is not 
required for admission to CREI Residence 
School.) 

Protect Your Job .:.:Fill Out and Mail Today 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 1712F, 3224 Sixteenth St., N.W., Washington 10, D. C. 

Please send me your course outline and FREE illustrated 
54 -page Book "Insurance for Your Future in the New World 
of Electronics" . .. describing opportunities and CREI home 
study courses in Practical Electronic Engineering Technology. 

Radar, Servo and Computer Engineering 
Technology 
Electronic Engineering Technology 
Communications Engineering Technology 14 o Television Engineering Technology 
Aeronauticol Electronic Engineering Technology 

Automation and industrial Electronics Engineering Technology 

CHECK 
FIELD OF 
GREATEST 
INTEREST 

Name Age 

Street 

City Zone State 
Check: Home Study Residence School Korean Veteran 

L 

To obtain fast, immediate 
service and to avoid delay, 
it is necessary that the 
following information be 
filled in: 

Employed By 

Type of Present Work 

Education: 
Yrs. High School 

Other 

Electronics Experience 
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Mea 17:to. SS -'GET FREE FACTS! 

See How DeVry Tech Can 

Prepare You For A Profitable Future In Many Fields 

F' 
s 

pot Communications tb 

Guided Missiles, etc. 

FREE 
EMPLOYMENT 

SERVICE 
Puts you in touch 
with tab opportunii 
tins-er helps you 
toward o barter 
position in the plant 
where you av 
now mplay.d. 

No Previous Technical Experience 
Or Advanced Education Needed! 
Laborers and bookkeepers, store clerks, shop 

men, farmers, salesmen - men of nearly every 
calling - have taken the DeVry Tech program and 

today have good jobs or service shops of their own 
in Electronics. You dolt have to quit your present 
job. If you are 17 to 55, see how you may get 
yourself ready for o future in the fast-growing 
Electronics field. 

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

Draft Age? 
We bore valoabl 
information for every 
man of draft age; so if 
you are sabiect to mib- 
tory panics, se sure to 
chock the cos pen. 

DeVry 

Get FREE Booklet! 
We'll give you free copy of an 

interacting bookies, ''Ebctronin 
and YOU." tee for yourself 
how you may rake acvantage 
of the oppetunirier in this 

fast-growirg Said. 

Electronics 
and YOU' 

7ecal INSTITUTE u cbur`e;y 
Technical Institute 

4141 I lmenr Ave., Chicago 41, III., Dept. E1.124 
I Please give me your FREE booklet, "Electronics and YOU;' and Chicago 41, Illinois i tell me hew I may proper to anew' one or moo. branchec of 

E'er -smelts as listed above. Formerly DeFORE5r5 TRAINING, INC. ! 

'On r Nrrh Ameriwh Foremost Eleerorirs bonne Gemara' Nom. Ape 
Accredited Member of National None Study Council plea,. Print 

Street 
Pisan 

City zone State 
Check her if subject to Military Training. 

DeVry Teh' C.n.dian Tr n.ng Center Is Neared 
2040 e. e2e Re..lawn Avenue, Toronto 12, Ontario 

Radar 

Automation 

Eléctronics 

Television 

Micro -Waves 

Computers 

( 

LI,r2 sA"IEt fl:lzízBl;. 
Rá 112 Ml $ t3'M1 Ilk_ YE l' -'1- 

1-L--117:1 

Broadcasting 

Your Own 

Service Shop 
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HANDLE JOBS TWICE AS 

FAST WITH YOUR 
OSCILLOSCOPE! 

A complete guide fo when, 

where and exactly how to use 

the 

The book that 
TELLS you how-SHOWS 
you how! 

handiest instrument of all 

Learn to use your 'scope on 
all types of work-and see how 
much faster and more accurately 
you get things done! 

This 346 -page revised edition 
of MODERN OSCILLO- 
SCOPES AND THEIR USES 
teaches you all about these ver- 
satile instruments. You learn to 
locate AM, FM or TV troubles 
quickly. Methods of handling 
tough realignment jobs are clear- 

ly explained. Every detail is outlined-from making connec- 
tions to adjusting components and setting 'scope controls. 
And you learn to analyze patterns fast and right! Includes 
data on quantitative measurements, the slickest way to 
diagnose many color TV troubles and align circuits. Also 
covers 'scope uses in lab work, industrial electronics and 
teaching. 370 illustrations. Price $6.50. Use coupon for 10 
day free trial! 

DON'T THROW OLD RADIOS 

3 

AWAY ! 

This giant book shows 
exactly how to fix them 

... without a lot of 
previous experience! 

Just look up the how -to -do -it data on that 
old radio you want to fix! 
Four times out of 5, this giant, 3% - 

pound, 744 -page Ghirardi RADIO TROUBLESHOOTER'S 
HANDBOOK gives exactly the information you need. Tells 
what is likely to be causing the trouble . shows how to 
fix it. Covers practically every radio receiver model made 
by 202 manufacturers between 1925 and 1942. Using it, even 
beginners can easily fix old sets which might otherwise be 
thrown away because service information is lacking. With a 
few simple repairs, most of these old sets can be made to 
operate perfectly for years to come. 

Included are common trouble symptoms and their remedies 
for over 4,800 models of old home, auto radios and record 
changers; Airline, Apex, Arvin, Atwater Kent, Belmont, 
Bosch, Brunswick, Clarion, Crosley, Emerson, Fada, G.E. 
Koester, Majestic, Motorola, Philco, Pilot, RCA, Silvertone, 
Sparton, Stromberg and dozens more. Includes hundreds of 
pages of invaluable old time tube and component data, service 
short cuts, etc. Price $6.95 -10 -day free trial. 

-PRACTICE 10 DAYS FREE!. 
Dept. PR -129, RINEHART & CO., INC., 
232 Madison Ave., New York 16, N. T. 
Send book(a) checked below for free examination. In 10 day«, I will either send price .shown (glue postage) or return hooka postpaid and owe nothing. 
O IROOERN OSCILLOSCOPES o RADIO TROUBLESHOOTER'S 

AND THEIR USES, $6.50 HANDBOOK. 56.93 
SAVE? Send yeah with order and we pay postage. Same 10 - 
day return privilege. 

Name 

Address 

City, Zone, State 
OUTSIDE U.S.A.-.Add 5Oc to each hook, Dash with order only. Same 10 -day return Privilege with money refunded. 

the stereo questionnaire printed in our 
October issue. We were slightly over- 
whelmed by the number we received and 
although we promised an immediate 
reply by return mail, this became a 
physical impossibility. If our answer to 
you on how to set up a stereo system 
in your home with your equipment 
was a bit late please understand our 
predicament. 

A new series starting in our next issue 
describes the different amateur radio 
and short-wave bands and tells who uses 
each and how you can listen in on each 
one of them. Incidentally there are 
important conferences now going on 
relative to the use ofradio bands. The 
international conference in Geneva and 
the FCC and Congressional hearings in 
this country are evaluating the utiliza- 
tion of the different bands and may 
recommend changes of far reaching 
consequences. To give you an overall 
understanding as to what various and 
conflicting pressures are at work and 
just what may be done, we intend to 
publish an exclusive report on this 
subject. 

Now that the various visits of Ameri- 
cans- to Russia and Russians to the 
United States have been consummated 
and the results are being evaluated, it 
may be time for us to inquire whether 
we can obtain from Russian scientists 
more space data than they have hereto- 
fore made available. They did not con- 
tribute much during the International 
Geophysical Year and subsequently, 
when they supposedly sent a rocket to 
the moon, we received no data on what 
they learned. Certainly defense secu- 
rity is not involved-they know how far 
we've advanced in data gathering and 
an exchange of such information would 
be more helpful to them than to us. Is 
it too much to ask that they respond to 
pure research as we have? Actually, by 
supplying such data they will furnish 
some proof that they actually have 
accomplished the space exploits they 
claim and which many scientists have 
reason to doubt. 
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LET RCA TRAIN YOU 
IN ELECTRONICS 
RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course .. . 

ELECTRONICS FOR AUTOMATION 
... Now you have f our comprehensive courses for your 
electronic training ... from basic electronic theory to the more 
advanced. principles of color TV and Automation. 

Electronic Fundamentals 

. Television 
Servicing f 

Send for our 

.. 64 page Home 

Study Catalog 

w 
FREE! 

RESIDENT RESIDENT SCHOOLofers 
Technical Institute and 
Vocational School Courses 
in Electronics. Day and 
Evening classes start 4 

times each year. Resident -- 
School Catalog sent free 
on request. 
Another Way RCA Serves Education Through Electronics 

Colo, 
Television 

a, 

I . 

. 

Electroni;s 
for. 
Automation 

I 

.111.v 

' 

i ;,:a 

Practical work with the very first lesson. Pay -as -you -learn. 
You need pay for only one study group at a time. 

RCA INSTITUTES, Inc. Heme Study Scheel, Dept. El -129 
A Service of Radio Corporation of Americo 

350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me the FREE catalog of Home Study Courses. No 
salesman will call. 

Name 

Add, as. 

City Zone State 

Korean V.ts1 Enter Disdso.ge Dot. 

CANADIANS - Take advantage of these some PEA courses at no 
additional cost. No postage, no customs, no delay. Sand coupon to: 

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 
To sane lima, pate toapan on postcard. 
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Transistors have conquered still another component 
-TV tuners. The tuner (right) is designed for 
battery -powered TV portables. If uses about 1/25th 
the power needed by conventional tuners (left). 
287 parts are packed info 15 cubic inches, with no 
tubes used. Manufactured by General Instrument. 

This burglar-proof brief case has been designed to 
ward off prospective thieves. If an attempt is made 
to fake the bag, a wailing siren goes info operation 
frightening criminal into leaving bag behind. Owner 
keeps bag silent by pressing a small knob in handle. 

Electric power is fed Into a battery 
of capacitors. Wires from the plus 
and minus terminals of the capacitors 
are attached to two ele:trodes im- 
mersed in wafer. A discharge switch 
is released and an "explosion ac- 

e curs, complete with lightning sash 
and thunderclap. The res.lting spark 
travels through the waiter at ex- 
tremely high velocity treating a 
shock wave that is equal to 6,000 hp. 
This is a "spark bomb" as it is called 
by Republic Aviation Corp. (pictured 
here). The significance of the "spark 
bomb" Is that it offers a potential so- 
lution to the problem of working with 
high -strength metals used in the pro- 
duction of new air and space craft. 

'N 
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BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP -METHOD 

HOME TRAINING! 
YETTER...Training that is proved and :ested 

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

MORE COMLETE...You learn ALL PHASES of 
T elevision-Radio-E/ecteonits. 

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 ONS 
LOW TUITION! 

RE MONEY. 
ISION'.' 

RADIO -ELECTRONICS 

1^n 

, 

1YQUR ,,o, 
, 

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, fot these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN AY BUILDING EOUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training-YOU 
LEARN BY DOING! \\'e send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. 1 ou 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 showyou 
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 

If you sial, le take your tra,niny, in our Resident' 
'school at Its anrtles. the r,o,ld'S TY eaeltar, 
starl_NOW in our bit. modern Shops, tabs .and 
Rad,oTV Studios. Here tttiu worn with latest 
Etesteomc 'Rudiment phefesuoeany installed 

finest. most complete facilities offered by 
ano School. E inert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
'n Fannon home near school - - and part t ese 
Yob while you learn. Check boa m coupon for 
lull information. 

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 TODAl , 

while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

GET THE BENEFITS OF OUR OVER 
SO YEARS EXPERIENCE 

Approved foe 
GI Training 

-AC-1 
ktt ' 

.These 
wile 

two,FRt EE 
boob. 

Show you ho 

' - You get all inffirmatioq 
by nail . . You- make 

your own decision ... at- 
hcmle! NO SALESMAN 

WILL CALL - 

You SET... 
19 Big Klts-YOURS TO KEEP! 
Friendfy.tnstruction and Guidance 
lob Placement Benue* 
Unlimited Consultation 
Diploma-Recognized by Industry 
EVERY -HONG YOU NEED FOR 
SUCCESS! 

SHOP -METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
I. Television, including Color TV 
2. Radio AM i FM 
3. Electronics for Guided Missiles 
4. Souse Recording and Hi -Fidelity 
S. FCC License 
6. Automation and Computers 
7. Radar i Micro -Waves 
8. Broad=axing and 

Communications 

NATIONAL >ÉCNi SCHOOLS (, 
rt ,t ' WOaLD-NIDt rut node. S,NCc 1905 

' MAIL NOW TO 
t NATIONAL SCHOOLS, Dept R4Y-119 

a 4000 5. FIGUEROA Sr. LOS ANOEEES 37, CALIF 
Rush free TVRadio "Opportunity- Book and sample 
lesson. No salesman will call. 

NAME Arr 
DORESti 

CITY 20E-STATE 
NATIONALSCHOOLS 

N 
+D Coeli ,r I,t.re,led ONLY rn;ar,t ar,r4, train, al Les Onces. 

Los Angeles 37, Calif.""'"": Gee file 4, pInure 

December. 1959 11 



knight 
-CT 
kits®make the Bi 

FREE 
send 
for it 

ALLIED ,G,1 

RADIO 

ELECTÁONICS aI 

146Q 

.'-7 

/et News... 

see°therm in ALLIED'S 1960 catalog 
THE WORLD'S LEADING ELECTRONIC SUPPLY GUIDE. 

See these and scores of other great knight -kits 
-3- 

-, - n , -' =- 
Y-731 Deluxe FM -AM Stereo HI -Fl 
Tuner (Multiplex add -In) $87.54 

only $5 down 

V-712 Custom Superhet Citizen's 
Band Transceiver $79.55 

only $5 down 

Y -{M Lab AC VTVM with Auto- 
matic Range Selection-...-. $99.50 

only $5 down 

NEW LOWEST TERMS 

Only $5 down (or less) 

orders up to $ár up 
on 
to 2+$ months to pay Fast 

handling-no 
red tape 

V411 Lab DC 
Scope with Trig- 
gered Sweep end 
Plug -In Vertical 
Preemps (less 
Preemps) $2$5.99 

only $10 down 

V-799 1000 Ohm/Volt 
Pocket Volt -Ohm -Milli - 
ammeter $$.$S 

l! 
-_---_"°, 

V-773 Super -Value 20 -Watt 
Stereo HI-FI Amptifier.$11.5e 

on/y $2 down 

a -i 
0-30 Amateur Grid Dip 
Meter (1.5-300 mc)...$22.15 

only $2 down 

T-400 100 -Watt Transmitter (AM and 
SSB add -Ins available)........ $395.00 

only $10 down 

V-711 Ammeter -Voltmeter for 
Cars and Boats $10.75 

there's a money -saving knight -kit for every need 
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING: 

HI-FI KITS 
Stereo Deluxe Preamp 
60 -Watt Stereo Amplifier 
Stereo Control 
25 -Watt Amplifier 
18 -Watt Amplifier 
12 -Watt Amplifier 
FM -AM Tuner 
FM Tuner 
Speaker Systems 

and others 

HOBBYIST KITS 
"Span -Master" Receiver 
"Space -Spanner" Receiver 
"Ranger" Radios 
"Ocean Hopper" Radio 
Clock -Radio 
Radio -Intercom 
5 -Transistor Portable 
2 -Transistor Pocket Set 
2 -Way Intercom 
Electronic Lab Kits 
Photoelectronic System, 

and many others 

INSTRUMENT KITS 
DC VTVM 
Volt-Ohm-Milliammeters 
5' Oscilloscopes 
Tube Checkers 
RF Signal Generator 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/C Tester, plus many others 

sold exclusively by ALLIED RADIO 
12 Electronics Illustrated 



the Best News in electronic kits for 1960 

world's easiest -to -build kits 

SAVE UP TO 5-0% -. 

BUILD THE BEST 

V.774 Deluxe 40 -Watt Stereo Am- 
plifier (with Center Channel) $79.50 

only $5 down 

R-100 Amateur Communica- 
tions Receiver (Hi -gain, with 
built-in 0 -Multiplier).. i101.á0 

only $5 down 

Y-713 Citizen's Bend 
Transceiver .$31.115 

only $2 down 

SEE THEM HERE 

AMATEUR KITS 
50 -Watt Transmitter 
Self -Powered VFO 
100 kc Crystal Calibrator 
RF "Z" Bridge 
Code Practice Oscillator 

t 

with the exclusive knight -kit 
MONEY -BACK GUARANTEE KNIGHT -KITS are an exclusive product of Allied Radio. Eons, or weFrefund your 

exceeds published specifica- 
tions, 

money in full. 
BUY ANY KNIGHT-K/Ti BUILD /T¡ IT MUST PERFORM EXACTLY AS CLAIMED - OR WE REFUND YOUR MONEYI 

1(lllllAlllllfllyYutitil., 
lilt 

Ii ,11611,11 I AI 1111 1111 II I 

only knight -kits have 
"CONVENIENCE ENGINEERING" 
for easiest building...no previous 
electronic experience needed 
Exclusive In Knights -Kits, "convenience engineering" 
means special attention to every detail: resistors 
are carded and numbered for easy selection...all 
parts and hardware are packaged in clear plastic 
bags for easy identification-wire is precut, 
stripped, tinned and color -coded to save time... 
special printed circuitry Is used to eliminate 
complex wiring...all parts are top premium 
quality...you get everythirg-even the solder I 

Finally, Knight -Kit Instructions are clear as 
cristal; step-by-step procedure and wall -sized 
picture diagrams make assembly a marvel of 
simplicity. Your final reward is proud 
enjoyment of the superior performance 
designed Into your Knight -Kit. 

Pioneers In the development o[the world's /hest electronic kits 

-. i our 33th year 
THE WORLD'S LARGEST ELECTRONIC SUPPLY MOUSE 

FREEsend for the value -packed 

1960 ALLIED CATALOG 
Write for the 1960 ALLIED Catalog featuring the 
complete KNIGHT -KIT line-see the big news in 
electronic kits-get this leading Buying Guide for 
everything in Electronics. Send for your FREE copy. 

ALLIED RADIO CORP., Dept.164-M9 
100 N. Western Ave., Chicago 80, III. 

Serd FREE 1960 ALLIED Cata og 

Name 

Address 

City Zone State 
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"If you haven't earned 
time during that period 

Here it is! The most amazing guarantee ever offered on 
any radio -TV course anywhere! We'll send you Abraham 
Marcus' course to use for one full month! If in that firm* 
you haven't actually made 5100 firing radios and TV sets. 
lust return the books to us. 
Why do we make this sensational offer? First, because these 
books are so easy to use. They are written In the same clear, 
easy -to -understand language that made the author's "Ele- 
ments of Radio" a 1.000,000 -copy best-seller. Second, be- 
cause these books get right to the pointy-tell you what to 
do In 1-2-3 fashion. For example, once you master the first 
few chapters of the TV book you are ready for business- 
ready to do service Jobs in the field-Jobs that account for 
over 80 '1 of all service calls. 
DON'T WAIT! You risk nothing when you send the coupon 
at right, You don't have to keep the books unless you actually 
make extra money fixing radios and TV sets. Mail the 
coupon now. 
WHAT YOU GET IN THESE 3 GIANT VOLUMES 
ELEMENTS OF TELEVISION SERVICING. Analyzes and Illus- 
trates more TV defects than any other book, and provides 
complete. step-by-step procedure for correcting each. You 
can actually SEE what to do by looking at the pictures. 
Reveals for the first time all details, theory and servicing 
procedures for the RCA 28 -tubo color television receiver, 
the CBS -Columbia Model 205 color set, and the Motorola 
19 -inch color receiver. 
RADIO PROJECTS. Build your own receivers! Gives you 10 
easy -to -follow projects. Including crystal detector receiver- 
diode detector receiver-regenerative receiver-audio-fre- 
quency amplIfier-tuned-radio-frequency tuner-AC-DC su- 
perheterodyne receiver-etc. 

, ..News 

__ --- 
- 3.. ..y1x T: 

Lafayette Radio has introduced a new 
bookshelf enclosure called the "Elipto- 

- flex." Although basically it is a reflex or 
port type enclosure, two features are 
added-an elliptical port and a triangu- 
lar shaped defracting ring mounted on 
the front of the baffle board-to broaden 
frequency response. The "Eliptoflex" 
is designed for optimum performance 
from any 12" wide -range speaker or 12" 

woofer, separate tweeter and dividing 
network. $32.50 from Lafayette, 165-08 
Liberty Ave., Jamaica, N. Y. 

-o- 

Robins Industries has announced a 
tape cleaning kit to keep magnetic tapes 
in good condition. The Gibson Girl Tape 
Kare Kit contains a splicer and splicing 
tape, tape clips, and a cloth to clean the 
tape. The handbook included explains 
the techniques of tape care and editing. 
$3.50 from Robins Industries, 36-27 
Prince St., Flushing 54, New York. 

Abraham Marcus, co-author of famous best-seller 
"Elements of Radio" makes amazing. offer! 

TRY MY 1,171: COURSE FREE 
REPAIR FOR 1 MONTH 

a 

at least $100 in spare 
you pay not a cent." 

RADIO SERVICING Theory and Practice. 
Here is everythlnu you need to know about 
radio -pair. rreeppinrement, d readj,, t- 
ment. Fnsy-lo-understand, 

how 1,, local,. 
and remedy delete milekly. Covent TRY r 
tethers: superheterodyne receivers: short. portable. audmlolllle receivers, ell. 
Fnplal nn luny to Use t'stln. rolimeers. 
such meter, n.tU ,e vol nwt.-n. tine checkers. etc.. ct,. 

.MAIL.. THIS ::COUPON 
Prentice -Hall, Inc., Dept. 5215-S1 
Englewood Cliffs, New Jersey 
Please send int. Abraham Marcus' TV & RADIO ItEPAIIt COURSE .3 volumes, for which I conone 55.60 (plus pottage) as first payment. Then after I have used the Course for one full :bomb. if I am not satisfied I nay return the Course and get Immediate REFUND of 

more 
first layent. Or I will keep the Course d send 

you two payment '.f se -60 a mantle for 2 months until 
Price of 516.80 Is poll. 

Name 

Address 

City Yam,'--- State 
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WERE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 

RADIO -TELEVISION SERVICE TECHNICIAN 

NOW -Just Starts Yoü-Tráinung .in 

C»TELEVIION 
the SPRAYBERRY ="Learn -by -Doing" Way a a a 

25 BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you learn for the practical side 
of Radio= I'elev ion, w 
send you expertly engi- 

neered training kite to 
test end uremble for 

interesting 

shop-bench 
practice! 

r 3 - i 
The new Spryberry 

Training Television Re- 
ceiver, built and tested 
'n 6 sections. 

Now otered ...this fine 
modern oeciltoscope. 

You build this powerful 
two-bandsuperhetero- 
dyne radio receiver. 

You build the 
new RPM, - 
berry tester 
-a completali 
18 -range 
Volt -Ohm- 

meter test 
meter. 

-t c it et This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio -Television wide to 
every ambitious man who is ready to act at once! 
Men by the thousands... trained Radio -Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying Eeld, but lack of ready money held you 
back. Now - -just $6 enrolls you for America's finest, most up to 
date home study training in Radio -Television: Unbelievable? No, 
the explanation is simple! We believe Radio -Television must have 
the additional men it needs Gs quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terma than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio -Television Service Business. 

Complete Facts Free-Act Now; Offer Limited 
Only a limited number of students may be accepted on thin liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson-a free. No obligation ...no salesman will bother you. 

NOME STUDY TRAINING IN SPARE TIME 
Under world-famous 27 -year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop -bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 

LET US PROVE NOW EASILY YOU CAN LEARN! 
Radio -Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today ... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity in atore for you! 

SPRAYBERRY Academy of Radio -Television 
1512 Jarvis A Oept.120-E, Chicago 26, Illinois 

-Mail This Coupon Now-No Salesman Will Call 

rerllaealrn 

Radio -Television 
¡ 

1 -' - _ 

rRAINIR6-lk 

tia 

Sprayberry Academy of Radio -Television 
Dre1.120-t, 1512 W. Jarvis Ave.. Chicago 26, III. 
Please rush all information on your ALL -NEW Rodio-Tele- 
vbionTreining Plan. I usdera-and thin does not obligate me 
and that no aaleaman will all upon me. Include New Cat- 
alog cod Sample Lemon FREE. 

NAME._. Age 

ADDRESS 

CITY..-........, ZONE STATE 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtonº..005/, tolerance-to meet all 
11 1 F C C requirements. Hermetically sealed 

HC6/U holders. a/_" pin e95 spacing-.050 pins. (.093 pins available, 
add 150 per crystal). Add SC per crys- 
tal for postage and handling. EACH 

The following Class "D" Citizen Band frequencies in 
stock (frequencies listed in megacycles): 26.965, 26.975, 
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

RADIO CONTROL CRYSTALS IN HC6/.0 HOLDERS 
In stock for immediate delivery (frequencies listed in 
megacycles) sealed crystals 26.995, 27.045, 27.095, 27.145, 
27.195, 27.255, tolerance .005% Ws- pin spacing . pin 
diameter .05 (.093 pin diameter, add 15C) $2.95 ea. 

FUNDAMENTAL FREQ. SEALED CRYSTALS 
in HC6/U holders 
From 1400 KC to 4000 KC. 005% Tolerance $4.95 ea. 
From 4000 KC to 15,000 KC any frequency 

.005% Tolerance 53.50 ea. 
SEALED OVERTONE CRYSTALS 

Supplied in metal HC6/U holders 
Pin spacing .486, diameter .050 
15 to 30 MC .005 Tolerance $3.85 ea. 
30 to 45 MC .005 Tolerance $4.10 ea. 
45 to 60 MC .005 Tolerance $4.50 ea. 

., .a, QUARTZ CRYSTALS 

...,; FOR EVERY SERVICE 
,,,. All crystals made from Grade "A" im- 

ported quartz-ground and etched to exact i -" frequencies. Unconditionally guaranteed! 
Supplied in: 

FT -243 holders MC -1 holders DC -34 holders FT -171 holders 
Pin spacing Yz" Pin spacing 3/4" Pin spacing o/i" Pin spacing 3/4" 
Pin diameter Pin diameter Pin diameter Banana pins 

.093 .125 .156 

MADE TO ORDER CRYSTALS 
1001 KC to 2600 KC: 

.01% Tolerance ..52.00 ea. .005% Tolerance. .52.75 ea. 
2601 KC to 9000 KC: 

.005% Tolerance $2.50 ea. 
9001 KC to 11,000 KC: 

.005f Tolerance $3.00 ea. 
Specify holder wonted 

Amateur, Novice. Technician Bond Crystals 
.01% Tolerance . $1.50 ea. -80 meters (3701-3749 KC), 
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 

meters (8335-8650 KC) within I KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC) 50( ea. 
Pin spacing 1/2" Pin diameter .093 
Matched pairs ± 15 cycles $2.50 per pair 
200 KC Crystals, 52.00 ea.; 455 KC Crystals, 51.50 ea.; 
500 KC Crystals, $1.S0 ea.; 10O KC Frequency Standard 
Crystals in HC6/U holders $4.50 ea.; Socket for FT -243 
crystal 15f ea.; Dual socket for FT -243 crystals, 15/ ea.; 
Sockets for MC -7 and FT -171 crystals 25f ea.; Ceramic 
socket for HC6/U crystals 20f ea. 

(Add 5f per crystal for postage and handling) 
Write for free catalog complete with oscillator circuits 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display . if he doesn't stock them, send us 

his name and order direct from nearest factory 

OUR NEW FLORIDA PLANT NOW OPERATING 
-Send orders to our nearest location! 

TEXAS CRYSTALS 
Texas Crystals, Dept. E-129 Texas Crystals, Dept. E-129 
8S38 W. Grand Ave. 1000 Crystal Drive 
River Grove, Ill. OR Ft. Myers, Florida 
Phone GL 3-3555 Phone WE 6-2100 

ATTACH THIS COUPON TO YOUR ORDER FOR 
SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST 
TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be accom- 
panied by check, cash or M.O. with PAYMENT IN FULL. 
NO COD's. Add 51 per crystal for postage and handling 
charge. E-129 

.News 

d0©E3o 

A new Knight stereo amplifier provid- 
ing 28 watts of stereo or monophonic 
sound with peak rating of 56 watts has 
been announced by Allied Radio. 

The KN-728 features master volume, 
single knob balance, stereo reverse and 
rumble filter controls. There are 5 
inputs per channel for tape head, mag- 
netic and ceramic phono, tuner and 
auxiliary. An input paralleling switch 
permits switching from stereo to mono- 
phonic operation. The amplifier is fin- 
ished in charcoal brown with brown 
leather tone case. The KN-728 amplifier 
is listed under Stock No. 92 SU 433 and 
priced at $82.50. Further specs available 
from Allied Radio, 100 N. Western 
Avenue, Chicago, Ill. 

-0-- 
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A new Shield variable tweeter has 
been announced by Olson Radio Corp. 
The 15 watt tweeter has a variable 
crossover network. Olson claims the re- 
sponse is from 1200 to 15,000 cps. The 
enclosure measures 33/s" x 11" x 43/4". 
Model S-348 is available from Olson at 
260 Forge Street, Akron, Ohio and 
priced at $8.88 for 1 or 3 for $25.50. 
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RADIO -TV and 
ELECTRONICS TRAINING 

,,.. AT A PRICE 
YOU CAN AFFORD! 

*21 INCH 
Receiver Kit included 

.. -"E;,<:.,. :-:,V111 A11' 

Gel your free book on the 

FAMOUS RTS BUSINESS PLAN 
find out how you con open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equipment 

When you are ready and qualified to operate 
ore of our RTS-Approved TV Repair Shops 
WE WILL. SUPPLY AND FINANCE EVERY 
R1T OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 

AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 

1. An electric sign for 6. Plans toe shop 
the shop front. arrangement. 

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

3. Letterheads, calling R. Cont,,uous ccccc 

c 

l. 
ards, repair tickets, tation and help. 

9. The right to use . basic inventory e1 RTS Seal of 
tubes cans. Approval, and the 

pplies. RTS Credo. 
S. Complete advertising 10. The ghl to ase 

and promotional the F -moue 
material. Trade Mark, 

e 

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

Yes, Mrs great course costs far less than any training of its kind 
given by otner major schools! Radio -Television Training School 
will train you for a good job in Television or Industrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

Think 2f it - a complete training program including over 
120 lessons, Fourteen Big Radio -Television Kits, Complete 

Color -TV Instruction, Unlimited Consultation Service ... 
ALL at o really big saving to you. How can we do 

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

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

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

We Want Many More Shops This Year 

This 37 year old training organization - 
called RTS. that's Radio -Television 
Training School - wants to establish a 

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

So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER- 
ING. We are helping and training 
amb tious men to become future 
owners and operators of these 
shops in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAYI 

COMPLETE 

COLOR 
INSTRUCTION 

INCLUDED 

you build these 
and other units 

RADIO -TELEVISION 
TRAINING SCHOOL 
SIGO S. VERMONT AVENUE 
LOS ANGELcS 37, CALIFORNIA 

Est. 1922 

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

ACTH OW 

CUT OUT AND MAILq 70W, 
RADIO -TELEVISION TRAINING SCHOOL 
3100 S. Vermont A , Dept. 11-120 
Las Angeles 37, California 

SEND N.E FREE - all el is opportunity books - 
'Good lobs in TV.Electronics. "A People Shop o1 Your Own" 
and Samole . I am Interested in: 

AadiceTelevisio, Indusbial Electronic 
(Automation) 

please print 
Age 

C.ty a Slate I 

300 J 
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FREE ALLIED'S 
MONEY -SAVING 1960 

ELECTRONIC SUPPLY CATALOG : " 
::1t"^. va lue-p°R { a 

«'+ ÁLLIED :It SENO FO T. 

10a . RADII 
ÉÉCTRONICSJs. A v 

:OÑ EVERYTHING 

1960 . 41N ELECTRONICS 

!l' wfl-- ASIEST TERMS 
I 

only $2 down on 

orders up to $50 
Q 

L. 

WORLD'S LARGEST STOCKS 
Send for the most widely used buying 
guide to everything in Electronics 
for Experimenters, Builders, 
Amateurs, Servicemen, Engineers 
and Hi -Fi enthusiasts. Save on: 

KNIGHT-KITSx-lest in Build -Your -Own 
Everything ín STEREO Hi -Fi 
Hi -Fi Music Systems and Components 
Tepe Recorders & Phono Equipment 
Public Address i Poging Systems 
TV Tubes, Antennas, Accessories 
Amateur Station Equipment 
Latest Test t Lab Instruments 
Parts, Tubes, Tronsistors 
Everything in Tools & Technical Books 

SAVE on everything in Electronics at swan- get fastest service, expert personal help, guaranteed 
satisfaction. Send today for your 
PRISE 1960 ALLIED Catalog. 

Everything in Electronics 
from One Reliable Source 

our 39th Year 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 86-149 
100 N. Western Av.., Chicago 8O, III. 

Rush FREE 1960 ALLIED Catalog. 

SEND FOR 

FREE 
CATALOG 

IIÉCTRONICS 
teen 

Name 

Address 

City Zone_State 

News 

, 41, ., ; ¡.,. 
I 4l 

4/1 

A newly developed Fisher tuner with 
provision for multiplex has just been 
placed on the market. It has four wide - 

"band IF stages, and a wide -band ratio 
detector using matched germanium 
diodes. Frequency response is claimed 
to be 20-20,000 cps, ±'/z db, with a full 
60 db signal-to-noise ratio for 100 micro- 
volt input, and less than 0.5% distortion at full modulation. A multiplex separa- 
tion control is included on the front 
panel. Two outputs in each channel plus 
one for the multiplex adapter are pro- 
vided. One output is for an audio control 
or audio -control amplifier, and the sec- 
ond is for use with a tape recorder for 
off -the -air recording. The size of the 
tuner is 43/4"x13"x15'/8". The price is 
$159.50. A metal case in a leather finish 
(MC -1) is available for $15.95. Fisher 
Radio Corp., 21-21 44th Drive, Long 
Island City, New York. 

-0 -- 
Admiral Corporation adamantly pro- 

tested the Russians' display of TV sets 
bearing the Admiral trademark in the 
Soviet Exhibition of Science, Tech- 
nology and Culture which toured the 
United States recently. Ross D. Sira- 
gusa, the president of Admiral said: "We have no intention of starting an interna- 
tional incident, but we definitely want 
to safeguard our trademark. While we 
manufacture and sell Admiral television 
receivers and other products in 90 coun- tries throughout the world, we do not want anyone to think we are manufac- 
turing or offering our products for sale 
in Russia." 

18 
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BECOME A :RADIO TECHNICIAN- For Only. $22.95; 
Reg. U.S. 
Pat. Off. BUILD 16 RADIO 

CIRCUITS AT HOME LiuACTÍCAL :Qnlr 

RADIOHOME. 295 . 

COURSE'. ¡- 

Unconditional Money -Back Guarantee 

All Guaranteed to Work! 

Progressive Radio "Edu-Kitt" ® 

NOW INCLUDES 

* 12 RECEIVERS 
* TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 
to Ng Klowledee of Radio Necessary 
* No Additional Parts sr Tools Needed 

It I. understood and agreed that should I the Progressive audio "Edudllt" be e- 
turned to Progressive "EduKits" Inc. for any 
reason whatever, the purchase price will be 
lifunded in full, without quibble or quee. 
on. and without delay. 

The hih recognition which Progresaly I .Edu-Kits Inc. NM earned through its many 
e Years of service to the public is due to ita 

unconditional ,ate upon the into- e 
of perfect:nte ngineering, the highest In. 

e nonce 
ructional standards, and 1O0Ai adherence 

to iS Unconditional Money -Back Guarantee. I 
As . sult, we do not have tingle ideality e 
find customer throughout the entine world. 

J 

YOU DON'T HAVE TO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE 
The "Edu-Kit" offers you n outstanding PRACTICAL HOME RADIO COURSE at 

reek -bottom price. Our Kit is designed to train audio a, Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion prattle. and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn wing how to build radios, y regular schematics; how to wire and solder in 
professional 

1 

how to se 'radios. You will work with the standard type of 
punched metal chasis as well as the latest development of Printed Circuit chasis. 

You will learn the basic prindipio, of radio. You will construct, study and work with 
RF and AF amplifiers and ...Water,, detectors, rectifiers, test equipment. Too will learn 
and cream* code, using the Progne" a Code Oscillator. You will learn and practice 
trouble -Mooting, sing the Prop s Signal Tracer, Pregre.slve Signal Injector, Progrs 
aye Dynamic Radio & Electronics Tester and tie accompanying structional material. 

you will receive training for the Novi e, Technician nd General Classes or F.C.C. Radio 
Amateur Licenses. You will build 111 Re.ce.ver, Transmitter, Code Oscillator, Signal Tracer 
and Signal Injector circuits, a d learn how to operate them. You will receive an excellent 
background for Television, Ha -F1 d Electronics. 

Absolutely no pr.v loos knowledge of radio or science a required. The Edu-Klt" is the 
Product of many years of teaching and engineering experience. The "Eduglt' will ore 
vide you with basic education in Electronics an, Radio, worth many times the complete 
price of $22.95. The Signal Tracer alone is worth more than the price of Ole entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

In rAdiseio. n. Whether you era Inter 
e kted in 

oradio 
& Electronics because 

want an interestng hobby, well u paying 
u 

usiness or job with a future,you will hid 
the [duKit worth-whe Invest mast. 

Many thousands of Individuals of all 

ages and background hay successfully 
used the Edu-Kit In more than 7S coun- 
ries of the world. The EdinKit has been 

carefully designed, step by step, so that 
yo, cannel éokeeaac ñ istak. 

yourse1The 
Edu-Kit" 

rate. No Instructor it necessary. 
your own 

PROGRESSIVE TEACHING METHOD 
The Pregre eve Radio "EduKit" le the foremost educational radio kit In the world. 
d Is u, rsally accepted the standard In the held of electronic. training. The "[du- n'!" uses the modern educational principle of "Learn by DoIng.' Therefore you construct. 

learn schematics, study theory practice treuble.hooting-all in closely Integrated pro- 
gram designed to provide n easily -1 thor and interesti ng background in radio. 

You begin by amining the various radio parts of the Eau -Kit." You then learn the 
function, theory and wiring of theni parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble -Mooting. Then you build a more advanced radio, learn more advanced theory 
and technique. Gradually, a progressive manner. d at Tour ownsat, you will 
find yourself constructing encore advanced multi -tube radio circuits. and doing work Ilk* a 
erofeeslonal Radio Technician. 

Included in the .Edu-Itit" course are sixteen Receiver, Transmitter, Code Oscillator, 
Signal 

alm rnr,but and Signal 
Injector 

circuits. These 
ele 

are not unprooessional breadboard 
pence by el professional Icing 

end soldering metal chassis, plus the 
co 

method of 
Means 

construction known as 
"Printed Circuitry." These nircult operate, on your regular AC or DC bou. current. 

THE "EDU-KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build lR diMrent radio and leclronlen circuits each guaranteed to operate. OurKits contain tubes, tube kets, 
fable, electrolyti c, mita, ceramic and paper dielectric condenser, resistors, tie strips. 

Boils, hardware, tubing, punched metal «bassi$, Ind:ruction Manuals, hook up tolde,, etc. 
In addition, you receive Printed Circuit met.raals. Including Printed Circuit i 

scial tube ockets, hardware and instructions. You also receive lul set of tools, Nat al 
electric soldennq iron, and telfpowered Dynamic Radio & Electronics 

Tester. The EduKlt" also include. Code Instructions and the Progressive Code Oscillator, 
in adltion to F.C.C.-type Questions end Answer. for Radio Amateur Linen training. You 
will 

s 
lso re s.v a lessons for servicing with the P-ogrs SignI Tracer and the Pregres 

ive Signal Injector, High Fidelity Guide and Quia Book. You receive Membership In 
Radio -TV Club. Free Consultation Service, Certificate of Merit and Discount Privilege. 
You receive all parts, tools, In.tructions, eke. Everything is your* to keep. 

I PRINTED CIRCUITRY 
At no increase In price, the Edu-Kit' 

now Includes Printed Circuitry. You 
build a Printed Circuit Signal Infector, 

unique servicing instrument that can 
detect many Radio and TV troubles. 
This revolutionary new volutionarytechnique of 
radio construction is now becoming 
popular in commercial radio and TV tots. 

A Printed Circuit is a special Mau. 
kited chamois on which has been de- 
posited conducting material which 
tribes the place of wiring. The vofos,. 
parts are merely plugged in and soldered 
to terminals. 

Printed Circuitry is the basis of mod- 
ern Automation Electronics. A knowl- 
edge of this subject I. necessity today 
for anyone interested in Electronics. 

II FREE EXTRAS 
SET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS -CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION ROOK RADIO 
TROURLESHOOTING ROOK 
etEhttERSll1P IN RADIO -TV CLUB{ 
CONSULTATION SERVICE F.C.C. 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble -shooting and 

seruicing In progressive manner. er You 
will practice repairs the sea a that 
and 

construct. trouble 
will learn 

ore, portAble 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injertar and the dynamic 
Radio a Electronics Teeter. While you 
areleaning In this practical way. you leaning 

be able to do lnny a repair job for 

yo. friend and neiºh bors, and charge 
which will far awed the price of 

the ' 'Eau -Kit." Our Consultation Service 
you will help with any technical problems 

you h 
J. Stataitia M 25 Poplar PI., Water- 

buryConn., 
writes: "I hove repaired 

al sets for my friend, and ado 
money. 

dy to spend á! $24U1Í 
for 

i Course, was 
1 found your ad and sent for your 

FROM OUR MAIL BAG 
ben Valerio, P. O. Red 21, Magna, 

Utah: 'The Edu-Kits ere wonderful. Here 
I am so 
the a swerq s forthem. you the It ion and 

t 

n 
have been in 

Radio far the last sewn years, but like 
to were with Radio Kits, and like to 
build Podio Testing Equipment. I en- 
joyed every minute I worked with the 
d,fferni Ills; the Signal Tracer wort. 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shur, 1534 Monroe Ave., 
H untington, W. va.: 'Thought I would 
drop you few line. te say that 1 re- 
ceived my Edu-Kit and weereally amazed 
that ¡such bargain 

ze canr n be had at such 
a low p I hag/. already started r 
pairing rradioi and phonographs. Ñr 
friends werereally,s surprised ised t ser 

Treulble.htoolotiflg Testerthat gcomes- 
The 

the Mil l really swell, and finds the 
trouble, If there I. any to be found." 

=ORDER DIRECT FROM AD-RECEIVE FREE BONUS °" 

RESISTOR AND CONDENSER KITS WORTH $7. 
Sand Edu-KIt" Postpaid. 1 nnslose full payment .f 322.15. 

Send "EduKit" C.O.D. 1 will pay 322.95 DI Js poage. 
Rush m FREE descriptive literature concerning "EduKit." 

Neme 

Address 

PROGRESSIVE "EDU-KITS" INC. 
Progressive Buildirg, Dept. 518AE, 1184-8e Broadway. Hewlett, N. Y. 
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ALL NEW ADVANCES IN 

TEST EQUIPMENT! 
_-- by far the 

$ESymUES - 

obtainable in 

Wired or Kit form. 

EMC MODEL 801 
RC BRIDGE AND 

IN -CIRCUIT 
CAPACITY CHECKER 
A new comprehensive 

resistance and capacity 
checker. It measures 

condensers for 
actual value, leakage, and power factor. In addition it 

measures condensers while still connected in their 
original circuits for opens, shorts or intermittents. 

;38.95 

"SI 

w{ t¿ *".<1, 
I. JO, 

4 Mi J 

MODEL 801 WIRED 

MODEL 801 KIT 24.95 

EMC MODEL 802 
SIGNAL TRACER - rs._ 

AND GENERATOR 

Generates its own 
audio, IF and RF 

signal for- 

-It, 
'.41> 

L 
tracing. 

Uses both a magic 1 l $ ) 
eye tube and a 

speaker for signal - 
detection. Checks - 

noisy components. Checks and compares magnetic, 
ceramic and crystal cartridges. Supplied with two 

shielded audio probes and RF crystal demodulation probe 
MODEL 802 WIRED ;38.95 

MODEL 802 KIT 24.95 

Yes, tell me more, send ma FREE-a detailed 
catalog of the complete EMC line' EL -12 

NAME 

ADDRESS 

CITY STATE 

EMC 

- . 

Electronic Measurements Corp. 
625 B'way, New York 12, N. Y. 

Ex. Dept., 432 Greenwich St., New York 13, N. Y. 

... News 

A new kit has been announced by 
EICO. It is the AF -4 stereophonic dual 
amplifier. This $38.95 kit employs a 
moderate single tone control so that 
available gain is converted into distor- 
tion -reducing negative feedback. Thus 
the problem of distortion, created where 
the available gain is expanded on severe 
bass and treble boost control, is avoided. 
Five front panel controls are featured: 
input selector; mode; level; tone; power 
on -off. Five pairs of separate inputs are 
provided for ceramic or crystal car- 
tridges, stereo tape transport, AM tuner, 
FM tuner and multiplex adapter. The 
input selector switch has positions for 
feeding the FM tuner output to one 
channel and the AM tuner output to the 
other, or feeding the FM tuner to one 
channel and the multiplex adapter to 
the other. The mode control allows for 
stereo balancing and mixing, and has a 
stereo reverse position. Also included 
with the kit are tape output jacks, panel 
mounted fuse, pilot lamp, and power 
take -off socket for preamplifiers. Fur- 
ther specifications are available from 
EICO, 33-00 Northern Blvd., Long 
Island City 1, New York. Factory wired 
model is $64.95. 

-o- 
New Bulletins and Catalogs.... 

"Thyratrons Are Different," a new 
technical bulletin by Bud Tomer of CBS 
Electronics tells how these work -horse 
tubes differ from conventional amplifier 
types. The mechanism of ionization, 
critical characteristic curve and effects 
of temperature are explained. Bulletin 
PA -233 available free from CBS -Elec- 
tronics, Advertising Service, Parker 
Street, Newburyport, Mass. 
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The future is YOURS in 

TELEVISION-RADIO-COLOR-TV! 
A fabulous field-good pay-fascinating work-a 

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

Modern Training by Coyne 
RIGHT IN YOUR OWN HOME 

Coyne brims you the'firet truly lower cost, MODERN 
-QUALI7 Y Television Home Training; training de- 
signed to meet Coyne standards. Not an old Radio 
Course with Television "tacked on." Here is MOD- 
ERN TELEVISION TRAINING including RADIO, 
UHF and COLOR TV. No previous experience needed. 
Personal guidance by Coyne Staff. 

The Institution Behind this Training 
Farrow for seer a half century. COYNE occupies this entire 
building which íe the new hone of CO YNE. COYNE'S modern 
ree:dent training of assn for Television, Radio, Elec'ronice and 
Electricity 
hm produced 
thousands 
of succewifvl 
graduates. 

61, 

' 

t. 8. COOlE. Ir. hesllest 

r 

Li' 
1I turn 

FOUNDED - FOUNDm lt99 

-41111 

ELECTeRICAL-- SCHOOL° 
CHARTERED AS AN EDUCATIONAL INSTITUTION 

NOT FOR PROFIT 
1501 W. Congress Parkway, Chicago 7, Dept.99-1-18 

MAIL COUPON NOW FOR DETAItS FREE -. 

I 

I. 

aWoWVV 
' 

I c . - 

" 1N SPARE TIME 
AT HOME:- . 

ját érceatelvárt~. 

LEARN TO 

Y, 

EARN IN SPARE TIME AT HOME 
COYNE offers a most practical, Home Television 
Training. Easy to follow step-by-step instructions, 
fully illustrated with 2150 photos and diagrams. 
Practical Job Guides to show you how to do actual 
servicing jobs-make money early In course. Keep 
your present job while training. 

_Eau cad"- ea4v 1Phar4 
We save you money because we don't send you-AND 
CHARGE FOR-a long list of parts or "put together 
kits," which you may not want or do not need. With 
Coyne Television Home Training you pay only for 
your training, no costly extras. 

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

SEND COUPON OR WRITE TO ADDRESS BELOW 

FOR FREE BOOK 

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

COYNE Television 
Home Training Division 
Dept. 99-H8 -New Coyne Building 
1501 W. Congress Parkway, Chicago 7, Illinois 

Send Free Book and details on Television Home 
Training. This does not obligate me in any way. 

Neme 

Address 

City Stare 
(ft h eederetood no .aleawM will cd/. ) 
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maybe you've seen such quality before but 
never at these low prices 

Ñ 1 C 
STEREO COMPONENTS 

Engineered by one of the nation's foremost independent 
phonograph manufacturers. These new high fidelity 
stereo components represent this firm's vast engineer- 
ing and production experience. 

SONIC CUSTOM -CRAFT 5-200 12 watt 
stereo, master control center and dual 
amplifiers. 6 watts per channel de- 
velops 24 watts of peak power. Fre- 
quency response, ± 1.5 db from 50 
to 15,000 cps. Total harmonic dis- 

tortion, less than 2% at full rated output. Stereo or mono- 
phonic inputs. Internal audible stereo test signal for. channel 
and speaker balance adjustment. 9 separate front -panel con- 
trols. 4, 8 and 16 ohm outputs for single, double, or triple 
channel operation. audiophile net with enclosure $49.95 

- SONIC CUSTOM -CRAFT 5-100 low- 
rr-,. - J` priced hi-fi 10 watt stereo, master 

control center, and dual amplifiers. O O 5 watts per channel develops 20 watts 
of peak power. 50 to 15,000 cps 
response with less than 5% of total 

harmonic distortion at full rated power. Hum and noise, 45 db 
below maximum rated power. 4 stereo or monophonic inputs. 
8 ohm outputs for single or double operation. 

audiophile net with enclosure $34.95 

I_ 

SONIC CUSTOM -CRAFT MODEL 19 
FM -AM TUNER Super -sensitive tuner 
features drift -free automatic frequency 

O .p O control performance and 3 -gang tun- 
- _ " ing capacitor for optimum selectivity. 

Sensitivity -FM 5 say for 30 db quiet- 
ing. Total harmonic distortion at rated output, less than 1.5%. 
Selectivity bandwidth at 6 db point: FM 200 kc, AM 9 kc. 
Frequency response, FM i- 2 db of standard de -emphasis curve, 
AM 20.to 9,000 cps. Function switch AM, FM or FM -AFC. 

audiophile net less cabinet $79.95 
MODEL 19C with handsome genuine mahogany cabinet. 

audiophile net $99.95 
SONIC CUSTOM -CRAFT S-400 (pictured above) Quality com- 
bination 40 watt stereo amplifier, master control center, and 
transistorized preamplifier. 20 watts per channel delivers 80 
watts of peak power. Frequency response, flat from 20 to 
20.000 cps ± 0.5 db. Less than 1% total harmonic distortion 

-at full rated output. Built-in stereo test signal to adjust channel 
and speaker balance as well as speaker phasing. Sonic Stereo 
Monitor, a precision meter shows when both channels are 
properly balanced. 8 inputs and 9 front panel controls handle 
any program source. 4, 8, and 16 ohm outputs for single, 
double or triple channel operation. 

audiophile net with enclosure $99.95 
at your local hi-fi dealer, or write 

SONIC INDUSTRIES, INC. 19 Wilbur Street, Lynbrook, N. Y. 

: I 

.. News 
"Technical Reporters," bulletins ex- 

plaining Jerrold antenna outlets have 
been offered to the public on a free sub- 
scription basis. Write to Jerrold Elec- 
tronics, 15th and Lehigh Ave., Philadel- 
phia 32, Pennsylvania. 

The 1960 Lafayette Radio catalog is 
available for the asking from Lafayette, 
165-08 Liberty Avenue, Jamaica 33, 
New York. 

A wall size television picture tube 
comparison chart showing basic dia- 
grams and a pocket picture tube selec- 
tor guide have been made available by 
Sylvania, 1100 Main Street, Buffalo, 
New York. 

'11_1 

- - 

lilt 

Would you like to listen to your fa- 
vorite records while driving? Chrysler 
Corporation, with the help of RCA, has 
now made it possible. Starting with the 
1960 Plymouths, an extra accessory will 
be added to the list of optional equip- 
ment. It is a 45 rpm phonograph in- 
verted so that the tone arm is below the 
record. The changer holds up to 14 rec- 
ords, two hours of playing time. It un- 
loads the records as they are played 
and stores them. RCA claims that the 
mechanism is balanced and suspended 
so precisely that even extreme corner- 
ing, braking and accelerating forces will 
rarely dislodge the stylus from the rec- 
ord groove or cause a noticeable change 
in pitch. Volume and tone control ad- 
justments are made by means of the 
radio controls. The record players can 
be plugged into a built-in jack included 
in all Plymouth radios. It fits below the 
center of the instrument panel where ít 
is convenient to driver and front -seat 
passenger. 
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Apt Jobs cw Electronics 
F.C.C. LICENSE - THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket to 

higher pay and more interesting employment. This license is Federal 

Government evidence of your qualifications in electronics. Em- 

ployers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of value primarily 

in that it qualifies you to take the second class examination. The 
scope of authority covered by a third class license is extremely 
limited. 

The SECOND CLASS radiotelephone license qualifies you to 

install, maintain and operate most all radiotelephone equipment 
except commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to 
install. maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 

United States, its territories and possessions. This is the highest class 

of radiotelephone license available. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares you 

for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphas's on making the subject easy to understand. The 

organization of the subject matter is such that you progress, step- 

by-step, to your specific objective -a first class F.C.C. license. 

HOLLYWOOD 

CALIF. 

CORRESFONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence 
or in resident classes. Either way, you are trained 
quickly and well. Write, or -nail the coupon below, to 
any division of Grantham School of Electronics. Our 
free booklet will be sent to you immediately. 

HERE'S PROOF... 
that Grantham students prepare for F.C.C. examina- 
tions in a minimum of time. Here is a list of a few of 
our recent graduates, the class of license they got, 
and how long it took them: 

Liwn,r 
Hnn Tay1.w, 29 5. Fnnkhn 51.. CAnmh.-.d,..n. Pa. .. . .... 1,1 
11.11 Ntunr, P.O. P... 169, Opp. 5161a0.. .. 1,1 

nO.mnh OW. OT.ih,, 
7P0. 

OP.u nT r37nN inm7rt6nd 0. 
' 6Ca.awl,. 

Billy P. 10.1,y. 140016n.tr 55. Smithfield N. C. *.... 
11 

1.1 

J. 1. il. 1466.00,,, 11621 110116.110116.1,n. I.n 1nu.4n 47. Calll. 
. 

t 

. I+t 
U.uld !I. F..RI, llyannu Pd. IG11,.ee Gal, Ham.whl., 51a... . 

l,t 
1,1 

lamr, n. llm.rh, W 5. CTun-h 5r., E.w Tn.y. Wpr. 

W,.ks 
la- 
1.5 
12 
ly 
12 
12 
1^ - 

FOUR CCMPLETE SCHOOLS: To better serve our many students 
throughout the entire country, Grantham School of Electronics 
maintains four complete Divisions-located in Hollywood, Calif., 
Seattle, [!rash., Kansas City, Mo., rind Wadiington, D.C. All Divi- 
sions of Grantham School of Electronics offer the same rapid 
courses is F.C.C. license preparation, either by home study or in 
resident classes. 

Get your First Class Commercial F.C.C. License in 12 weeks by trainirg at 

ccnt`iar S400/Óc EIIETRÓt1Í. S - 

SEATTLE 

WASH. 

l 
KANSAS CITY 

MO. 

WASHINGTON 

D. C. 

15015 N. Western Are. 
Hollywood 27, Calif. 
(None. 10 7.7727) 

4)8 Marion Street 
Seattle , Wash. 

(Phone[ MA 2.7227) 

1t23 CilOdm Road 
Kansas City 9. Mo. 
(Phone: .E 1-6320) 

921 -19th greet, N.W. 
Washington 6, D. C. 

(Phone: '+T 3-3614) 

for FREE Booklet CUP COUPOÑ and moil 
In envelope or pare on postal cord. 

To: GRANTHAM SCHOOL OF ELECTRONICS I 
1505 N. ~en MI Yt.ro. 3123 CalNam Rd. 6Z1-I91N, NW ! 

Hetlywess r Seattle Kansas City Washingtan 
e 

Please send me your free booklet telling how I can get 
my commercial F.C.C. license quickly. I understand there 
is no obligation and no salesman will toll. 

Nam. Age 

Address 

City Stage 

I I am interested in: IDHome Study, IDResident Classes 98-T_ 

1 

1 

1 

e 
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FREE! 
H. H. Scott Helps You 

PLAN FOR STEREO 
With New Hi Fi Guide 

and Catalog 

H.H. Scott Inc., 111 Powdermill Road, Dept. El-12,Maynard, Mass. 
Rush me your FREE Hi Fi Guide and catalog to help me plan my stereo system. 
Name 
Address 
Export: Telesco International. 36 W. 40th St.. N. Y. C. 

HELPyourself 
to better service from your postal service by including postal zone numbers on all correspondence. 

Don't forget to include 
your own postal zone num- 
ber in your own return 
address. 

Postal zoning helps your 
post office gire you better 
service. 

... News 

A new stereo amplifier is available from H. H. Scott. Model 222 has two 
separate 12 watt channels, a stereo bal- ance system and a third channel pro- 
vision. The amplifier features a scratch 
filter, equalization switch, separate bass 
and treble controls on each channel and 
a master volume control that adjusts the volume of both channels simultane- 
ously. Input facilities are provided for stereo or monophonic tape recorders, tuners, cartridges and tape heads. 
$139.95 from 111 Powdermill Rd., May- nard, Mass. 

-o- 
RCA has announced a diode -triode transistor-the first semiconductor de- 

vice to combine two different units in 
one metal case. The diode and triode are 
constructed in one germanium pellet so that the n -type base region is common to both units. This construction provides direct connection between the diode unit and the triode unit and thus per- 
mits the use of a minimum number of 
circuit components. 

SERVICEMAN'S 

CATALOG 

ALL NEW, fully illustrated catalog of professional helps invented by servicemen for servicemen includes: 
Fono -Magic to stop slipping turntables 
Metal Strobe for 100% accuracy in turntable tuning 
Kleentrol in spray can for easy control cleaning 
Magna Lite frees both hands white lighting dark 
corners 
E -Z Ply speaker cone cement 
Nu -Shaft for radio'clock knob shaft replacement 
Switchmatic wall receptacle NOW gives any number 
of TV outlets from single antenna 
Humi-Kup for weatherproof 2 -set antenna coupling 
Kleentrol Tape to clean recorder heads without dis- 
mantling 
Miracle Lube handy oil for many service problems 
Trolmaster cleaning-lubricating tool for application 
of Kleentrol Solvent 
Cheater Cubes eliminate outlet hunting 

Write for your FREE copy today. 

R -Columbia Prod. Co., Inc. 
305 Waukegan Ave.. 

Highwood. III. 
ASK FOR CATALOG No. EL -12 

24 
Electronics Illustrated 



 

19. 

Accredited ky tke M.tleaal 
Hem* Study Cwaell 

goof training 
d.esa't test . . 

it pays' 

How To 
FCC. Get an - License 

(Commercial) 1C°mmercial 

FCC 
License 

Your FCC. License or -Your Money Back 

Get all 3 FREE 
Money Back 
Guarantee 

The Master Course in Electronics will provide you with the mental 

tools of the electronics technician and prepare you for a First Class 

FCC License (Commercial) with a radar endorsement. When you 

successfully complete the Master Course, if you fail to pass the FCC 

examination, you will receive a full refund of all tuition payments. 

Cleveland Institute training results in jcb offers 
like these: 
Rodio Operators 
TWA has opportunities for 
radio operators with 2nd 
class license or better. Must 
be able to type at least 35 
wpm. Free transportation for 
self and family. Vacation and 
many other benefits. 

Electronic Technicians 
Goodyear Aircraft Corp. has 
openings for electronic tech- 
nicians, to work as assistants 
to engineers on develop- 
mental electronics projects 
such as missile systems, 
radar, antennas and analog 
computers. 

And our trainees get good jobs 

"Investment in training really pays off" 
"I am now employed by the Western Electric Company as 

an electronic tester. My status as a student of Cleveland 
Institute was an important factor in my being employed. 
Knowledge gained through the course has proved amazingly 
helpful and affords me a feeling of complete confidence." 

T. E. Spence, Greensboro, N. C. 

Cleveland Institute of Electronics 
4900 Euclid Ave. Desk El -15 Cleveland 3, Ohio 

Get Your FCC License 
Quickly 

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

fLlfeose 

Cleveland Institute of Electronics 

Desk El -1S, 4900 Euclid Ave., Cleveland 3, Ohio 

OPPorsuni11.. 

In Elecironice 

for You 

- 
, 

f 

ffo.,. T. He 

SVCCEssL 
its ELE. 

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

Broadcasting 
Home Experimenting 
Telephone Company' 
Other - 

In what kind of work 
are you now engaged? 

In what branch of 
Electronics are you 
interested' 

1 

Name_ Age ' 
Address 

City Zone State L_ .. El-1 
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 News 

)11-1 

Cordomatic has announced produc- 
tion of two new devices to simplify 
lighting and where -to -plug -it problems. 
The lamp above may be placed up to 20 
feet from the socket without hazardous 
wires strewn about. 

There is also a Cordomatic exten- 
sion reel with a three-way outlet at the 
end. Both reels contain 20 feet of 7 amp 
safety -rated cable which may be pulled 
to any length and will lock until work 

is completed. Lite Reel-$8.95, Multiple 
Outlet Reel-$7.95. Cordomatic, 17th 
Street & Índiana Ave., Phila. Pa. 

--o- 

& all dtttroflir - ....1 
o r 

1 

X I: , - ,. 

- 

-.1 

Build an eight transistor radio with 
this kit from Tri-Phi, Inc. "Technikit" 
comes complete with printed circuit 
board. The all -transistor amplifier uses 
two IF stages. The TRK-8 also features 
a gold trimmed leather carrying case. 
$49.95 from Tri-Phi, Inc., Ellenville, 
New York. 4- 

4 

.sIRM.II. ,I.Rg. Ilr 1111~ MUM ~wee mown ~go 
eRwqg = Mal/ 

eEqw t/l UMW >mom 
mum 

F)c0 Magi 
All RIM TqA aTo R 

.Build the' Best Portable.. -7E/COL-7.. 

6 -TRANSISTOR RADIO RA -6 
Kit $29.95 Wired $49.95 ..... 

^ Easy creative fun to build . . a lifetime of big- set entertainment rob 
you go ... designed so that even the novice can build it a obtain a handsome 
professional assembly & outstanding performance. American -made modem super -heterodyne all -transistor circuitry, plus finest Quality parts throughout, assure you of highest durability & stability. 

high sensitivity I. selectivity . big -set column & too. quality with 4" S 6" 
PM speaker & 250 mw push-pull audio output stage built -In Ferrite rod 
antenna for geed reception In any Iocatien pre -aligned IF 6 IF transformers 

planetary vernier tuning (7:1 reduction) for easy station selection I tuning high -impedance earphone lack for private list.eing; eliminates deal« of output stage when uslag earphone attractive tan leatherette cafe, retractable handle camped: e54' w, 44s" b, 24a" d. Only 3 lbs. 

Build the' BEST BUYS in "HAM" gear... 

ail- . 
# 4e: 

No. - da D-184.77( 

90 -WATT CW TRANSMITTER e#720 
Kit $79.95 Wired $119.95 
"Ideal for veteran or novice" - ELECTRONIC 
KITS GUIDE. "Top Quality" - POPULAR ELEC. 
TRONICS. "Well designed". ELECTRONICS WORLD. 
80 thru 10 meters with one -knob band -switching. 
Full "clean" 90W Input 65W external plate 
mod. Matches loads 50 to 1000 ohms. May be 
used as basic exciter unit. TVI shielded. Tubes: 
6146, 6CL6, 2-6AOS, GZ34. Attractive "lining 
room" low -silhouette design. 15" w, 5" h, 9" O. 

s ELECTRONIC INSTRUMENT 'CO., Inc., 

n n g 
t, 

UNIVERSAL MODULATOR -DRIVER #730 
Kit $49.95 Wired $79.95 

Cover E-5,14.50 Deliren SOW undist4d audio. Woes. 
I lasted transmitters having f. Inputs up 

to 100W. Unique over -modulation l- I Meat*, Output transformer matonee 
500.10,000 ohm.. Lov,.leval ...each 1 clipping & filtering. Inputs for tal i 
turdynamic 

lens, phone patch, eto. 7 
m bes. r' h,14" w, r' a. 

1 

33-00 N. Blvd., 1.i. C.' 1", N. Y. 

GRID DIP METER #710 
Kit $29.95 Wired $49.95 
Includes complete set of coils for full 
band coverage. 400 kc-230 me In 8 over- 
lapping ranges. 500 ua meter. Plug-in 
coils are pre -wound, pre -calibrated to 
0.5% accuracy. Transformer -operated 
power supply. 244" h, 2fi." w, 6111" I. 

Compare - Judge for yourself - at I 
your neighborhood EICO distributor. 
For free catalog on 65 models of 
EICO test Instruments, hi -f, 8 "ham" 
gear, fill out coupon on Page 2B. 
Add 5% In the West. 
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Compare your job, your age 

your pay, with that of 

men who 
enroll at C i 

Mil KT 

1.", 

... then consider how handicapped you'll be 
without the knowledge of advanced electronics engineering 
technology which CREI teaches via home study 

Men can stand still-or lose their jobs- 
even in a growing industry. They're doing it 
now in the fast-growing electronics industry. 
Companies actively seeking men with ad- 
vanced technological knowledge are simul- 
taneously firing mediocre men. 

CREI students (more than 17,000 are cur- 
rently enrolled) keep pace with electronics 
progress-and are eagerly sought by em- 
ployers who offer solid opportunities for rapid 
advancement. 

We analyzed the backgrounds of men who 
enrolled for CREI advanced electronics home 
study in a recent month. Compare yourself: 

62% were civilians. 38% were in the Armed 
Services. 

Of the 62% who were civilians, 36% were elec- 
\tronic technicians, lab technicians, engineering aides, 

research assiatanta, electronic specialists, and similar 
high -rated electronic. engineering men. 

Average pay: $435 per month (range: $300 to 
$900). Average age: 28. Median age: 26. Previous 
formal electronic training varied from six months to 
more than a year. 

9.4% of the civilians were technical representa- 
tives-field engineers who were school- or factory -trained 
to help install, maintain, service and teach the use and 
operation of electronic equipment. Average pay: $626 
per month. Median age: 28. 

6.6% of the civilians held college degrees, most in 
a field more or less related to electronics (engineering, 

physics, chemistry, etc.). These men were not in basic 
electronic work. Reason most often given for enroll- 
ment: to supplement job -know-how with better under- 
standing of electronics. 

The remainder of the civilians were small groups 
of small percentages. 

Even if you compare favorably with new 
CREI enrollees now, how do you think your 
salary will compare with theirs a year from 
now? Five years from now? 

Qualify for positions which require ad- 
vanced electronics education-while retaining 
your present job-via CREI home study. 
Meet your family responsibilities while gain- 
ing knowledge of electronic engineering tech- 
nology so essential for career advancement. 
College degree is not essential. If you have 
had basic electronic education, practical expe- 
rience in electronics, and a high school educa- 
tion, you can probably qualify. Use coupon 
below to find out, or write CREI. Dept.1712F-1, 
3224 19th St., N.W., Wash. 10, D. C. 
CREI RESIDENCE SCHOOL IN WASHINGTON, D. C. 

For those who can attend classes, CREI 
operates full time residence school. Day and 
evening classes start at regular intervals. 
Qualified graduates earn AAS 
degree. Electronics experience 
not required for admission. 

Get This New Fact -Packed Booklet-It's Free!i 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 
Dept.I712F-1,3224 Sixteenth St., N.W., Washington 10, D. C. 

Please send me your course outline and FREE illustrated Booklet 
"Insurance for Your Future In the New World of Electronics" 

describing opportunities and CREI home stady courser in 
Practical Electronic Engineering Technology. 

Rodar, Servo & Computer Engineering Technology 
Electronic Engineering Technology S 

Broadcast (AM, FM, TV) Engineering Technology 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 

Automation and Industrial Electronics Engineering Technology 

CHECK 
FIELD OF 
GREATEST 
INTEREST 

Name .....__-_.._.__...._..._..._....__._......__._-.._. Age 

Street 

City Zone ____ State 

Check, OHome Study Residence School Korean Veteran 

To obtain fast, immediate 
service and to avoid delay,ift 
it is necessary that the fol- 
lowing 

--Y---"' 
information be filled 

in: 
Employed By 

Type of Present Work 

Education: 
Yrs. High School 

Other 

Electronics Experience 
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0- r Kit $39.95. 
r Wired $64.95. 

"Extreme 
flexibility 

a bargain"-HI-FI REVIEW 

i 
alai `' STEREO Dual 

Power Amplifier 
HF86 

- a o 1 
Kit $43.95. 

'' Wired $74.95. 

70W STEREO Dual 
Power Amplifier 

HF87 

Kit $74.95 

New 
Power & Bias 

Supply for -¡ Miniaturized 
Transistorized Multi -Signal 

Eqpt #1028. 
$19.95 

+ Tracer 01454 
° 
Y0 

. J ;1 Kit $19.95, 
Wired $27.95 :rte Wired $28,95. Patent Pending 

the experts say- 

ür BEST B 

¡s`7.EICO 
in 

STEREO and 
STEREO Dual 

AmPlitier- 
Preamplifier II. Q HF81 

. - - -_ Kit $69.95- Wired $109.95. 
"Excellent" - 

SATURDAY REVIEW; 

HI-FI MUSIC AT HOME. 

STEREO Dual 
`a -D Preamplifier 

HFBS 

.7.11Trt, 

- 

EICO, 33-00 Northern Blvd., 1. I. C. 1, N.Y. E1-12 
Show me HOW TO SAVE 50% on 65 models of 

top-quality: 
HI -Fl TEST INSTRUMENTS "HAM" GEAR a 

Send FREE catalog & name of neighborhood EICO 
dealer. O Send free STEREO Hi -Fi Guide 

NAME 

ADDRESS. ., 

CITY ZONE STATE 

HI-FI 
Mono 

Preamplifier 
HF65A: 

Kit $29.95. 
Wired $44.95. 

65: 
With Power Supply 

Kit $33.95. Wired $49.95. 

Mono Power 

Amplifiers (60, 

50, 35, 30, 22. 
14 -Watt; use 

2 for St3eo 
from Kit -V2 

Wired $41.50. 

Mono 
Integrated 

1_-. 
,`oo.. .; 

Q 
Amplifier3so (20, 

se 

33t O -ó-O' 2 for Stereuo) 

from 
KitWiret 

$3 .95. 

'Less Cover, 
F.E.T. incl. 

Y' 

FM Tuner HFT90 
_ s 1 Kid $65.95 . 

WiCover 3.9 
Cover $3.955. 

"One of the best 

buys you can get 
in high fidelity " - 

AUDIOCRAFT Kit Report. 

AM Tuner HFT94 

Kit $39.95.5.95, 
inel.Cover &6F.ET 

2 -Way 

Bookshelf 
Speaker 

System HFS1 

complete with 
factory -built 

cabinet: $39.95' 

NEW ! 

COMPLETE 
STEREO 

.4...1.1.7%""'"..». DUAL 9 AMPLIFIER 
- - - AF -4 

Kit $38.95 
Wired $64.95 

TRUE 
speakers Itou 

efficiency 

concert volume. 

TEST and in INSTRUMENTS 
I _ I 

- 
0 00 

E_ , Iy RF Signal 
rt o Generator 

90 o 0324 
Kit $26.95. 

Wired $39,95, 

TUBE & CRT FIL. 
New 

Tester 2612 
Kit $3,95 

Wired $5.95,. 
Fast -checks 

radio/TV tubes, 
Pilot lamps, etc, 

IN STOCK! Compare, 
take them home - right "off the shelf' - from 2000 neighborhood - 

dealers..Over 1" MILLION EICO instruments in use throughout the world., ° 

See Page 26 for EIGO's BEST Burs in NAM GEAR and TRANSISTOR RADIOS. 

P- 

'z 1000 Ohms/Volt 
VO-M 

i 
v._z* 

Kit $12 9Ó 
Wired $14,90, .ovo. 

Series/ 
Parallel 

Combinat on 
Kit $13,95. Box *1140 

1350 Wired $19,95 
Combinations! 

Vacuum Tube ! t + Voltmeter 2221 } . ! i Kit $25,95, 
a Z Wired $39.95. 

!p 5" Push -Pull 
Scope 2425 

1_i_ 

Kit 
$79.95.$44,95 :4* 

m t1 5^ ScOC- 
5 MC 

ope 2460 

-J 

Wired 

. Wir d1$129.50. 

i 
- '1777.1' 

v 

Q 6V& 12V 
Battery 

Charger 

21050G 

- Eliminator 

Extra-fildteredfor. 
transistor equipt. 21060 Kit $38.95. Wired $47.95 

© ISe, tltctnOtfic INared» 

Peak -to -Peak 
VTVM 0232 

& Uni-Probe 
(pat. Pend.) 
Kit $29,95, 

Wired $49,95, 

- ®.Ile Tube Tester 

M 4 Kit $34,95. -+ í Wired $49,95. 

R -C Bridge 
8 R -C{ 

Comparator 

Nit' $19,958 
7 Wired 29,95: 

30.00 N. AtVo 
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how you can get 

Surplus Bargains 
By Harry Kursh 

Here's how you can get valuable electronic gear 

at sensational bargain prices. Some of it's free! 

11 : 
:Art_u I, I . l . 

l . 

17 1 . í' ... 

-ti ' l,.. 

rjf - - 

' t, 

SI 
:5 \l, 

Surplus communications equipment, such as above, is available directly from 
government or from dealers who buy in quantity, then sell over the counter. 

TO insiders who know something about electronics and the art 
of buying Uncle Sam's surplus, there are sensational bargains 

to be had almost every day in the week. In fact, the opportunities 
in surplus bargains have never been greater, particularly for 
electronics buyers. The U. S. government is currently disposing 
of a record -breaking $8 -billion worth of surplus property an- 
nually and an overwhelming proportion, thanks to rapidly 
advancing electronics technology and science, consists of elec- 
tronics equipment and components. 
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Large variety of surplus 
electronics equipment is 
available to the consumer. 
Hams have long known 
about surplus bargains to 
be had. On these shelves are 
handsets and meters that 
once belonged to Uncle Sam. 

:t. rs 
'r.! 

} 

_ , 

A 

k 

ol 

{ 

ti:1"-"Or 

Communications Equip- 
ment Co. on Canal Street 
in New York City is typi- 
cal of surplus retail 
store. Inside and out, 
you'll find everything 
from radar to phone jack. 

Photos below courtesy G&G Electronics, N. Y. 

1 

Here is a surplus BC -312 
communications receiver. 
With a minor conversion, it 
makes an excellent ham re- 
ceiver. It originally cost the 
government many hundreds 
of dollars, but can now be 
purchased for less than $75. 

.,-. 
r 

H 1 :2..-.-__aa, 

ost 
1 

t.l -~ ...11 910:11111.11 

The ARC -5 series of aero- 
nautical receivers (top 
shelf) can also be useful to 
the radio amateur who 
wants to go mobile. Some 
will work directly on 40 and 
80 meters, while others 
might require conversion. 
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SYNOPSIS OF U. S. GOVERNMENT 

PROPOSED PROCUREMENT, SALES AND 
CONTRACT AWARDS 

nPOSED PROCUREMENT 

na.va`issued by the variant 
Lamm ». td 

-s (SARAH), P.O. Box 8617, Johannesburg.' 

w machine, 1, 100 ton capacity; bid dead - 
No. DS/0/1/6145/ENOO/59. 

'19, broad based, galvanized steel; bid 
No. DS-B/11/6008/ELEC/59. 
pirector General of Supply and De- 

t No. 360; bids invited until 
is Committee, New Zealand. 

.Member 10 by Stores 
Wellington, Spec1- 

olor Trade Corn - C 

Procurement Cont=nued 

NOTICE TO SMALL Fay' 
The following Is a list of propoi - 

tt'vm of the " " , t*,. 44? 

sasr-- 

SYNOPSIS el PROPOSED SALES of SURPLUS PROPERTY 

The following is a list of the principal sales of surplus personal prop 
erty of all executive agencies of the Government in which the estimate¡ 
acquisition coat of property to be sold at one time at one location 
$25.000 (on military property $250,000) or more, and when the props 
ty is lozated in Continental United States, Hawaii, Alaska, Puerto Ric, 
the Virgin Islands. 

This section also contains proposed sales of real property offs 
the General Services Administration, which is charged with the 
bility for haádling sales of suit property. Sales of 
frequent, but when such offerings are made they y 

Potential bidden may obtain copies of sales of 
sealed bid or spot bid sales, and copies of sales lice 

as issued, in the case of auction sales, by communi 
?limed in the notice listed herein at the address sho 

,ly the bid invitation or the auction sale by b .nf the Iq_vitation or Sale and,'' 
bid win cor tom 

Pit«. 

This publication is Issued five days a week by the Department of Commerce and 
lists all U.S. Government surplus sales, both military and civilian agencies. 

First of all, just what is surplus prop- 
erty? Simply, it is anything the govern- 
ment decides it no longer needs. It could 
be brand new equipment lying in a 
warehouse, but now made obsolete by 
some new invention. It might be some- 
thing actually in use and in need of 
repair, but uneconomical, as far as 
Uncle Sam is concerned, to have re- - paired. Or it could be something no 
longer needed because a certain govern- 
ment operation has been curtailed. The 
major reason for declaring property 
surplus is obsolescence. But what may 
be considered obsolete by the govern- 
ment may have many life-long uses in 
the hands of private citizens. 

All U. S. surplus sales are open to the 
public and, as we shall see, some of it is 
available absolutely free! There is some- 
thing for everyone: Sonar depth -finding 

instruments for small boat fans; walkie- 
talkies for hams; TV sets and parts; test 
instruments; yes, even electronic com- 
puters! 

Getting Surplus Free 
How does one get surplus property 

free? As an individual, you cannot. 
However, if you are civic -minded, or if 
you happen to be a school teacher or 
researcher, you can perhaps do your 
community a big favor. Here's how: 

Before any of Uncle Sam's property 
can be declared surplus and sold, it 
must go through a central clearing or- 
ganization, the General Services Ad- 
ministration (GSA), the government's 
"housekeeper." GSA first tries to find 
out whether surplus property in one 
part of the government cannot be used 
in some other agency. If this.is not pos - 
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wax* 1105 

The above booklet is available for 15c from 
the Government Printing Office, Wash., D.C. It tells you just about all you'll need to know. 

Student at the University of North Carolina 
checks out radio transmitter received through 
Dept. of Health, Education and Welfare. 

sible, then the next step for GSA is to 
inform the Department of Health, Edu- 
cation and Welfare so that the property 
can be given away under a little known 
law called the "surplus property dona- 
tion program." 

Under this law, certain non-profit, 
tax -supported and accredited institu- 
tions, such as hospitals, clinics, health 
research projects, schools, colleges, civil 
defense units, adult education groups 
are entitled to receive just about any 
and all forms of surplus property free. 
Most people do not even know that this 
law exists, yet in each state there is a 
special office set up to help eligible 
groups get free surplus. In many states 
there are even warehouses in which 
huge amounts of surplus are stored, so that eligibles can come around, pick out 
what they need, and haul it away. 

Ironically, as Arthur S. Flemming, 
Secretary of Health, Education and 

32 

= 

Student of St. Mary's U. In Texas is working 
with test gear acquired at no cost to the school 
through little-known "donation" program. 

_ r 
ti .» 1,,.....;. 

' 
"s ` 

.-^.1 fr.."'.....'- 
,e 

1. 

Welfare, pointed out to us, when eligible 
institutions do not apply for this sur- 
plus, it is eventually sold to dealers who 
turn right around and sell it to the very 
institutions that could have gotten it 
free. 

"Students in a Kentucky high school," 
says Secretary Flemming, "operate a 
ham radio station put together with sur- 
plus property-and students in a Vir- 
ginia technical school operate their own 
TV station, also assembled from surplus 
property." 

You can get to know the entire sur- 
plus donation program by simply send- 
ing 15¢ to the Government Printing 
Of i.ce, Washington, D. C., and asking for 
the booklet, "Acquiring Surplus Prop- 
erty for Health, Educational or Civil 
Defense Use." 

The bulk of surplus property comes 
from the various Department of Defense 

[Continued on page 93] 
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Automatic Shut -Off for Hi -Fi 
By Steve Hahn 

Add this to a turntable if it doesn't switch power 

off at the end of a record-works on a light beam! 

The U-shaped bracket at lower right supports the photocell. At the end of 
the recording, rear end of tone arm swings over the cell, eclipsing the light. 

F4VERY high fidelity enthusiast has placed his favorite record 
on the turntable, only to come back an hour or two later to 

find that precious, critically -balanced arm, skating around the end 
groove, nct unlike the cutting tool of a lathe. At times like these, 
one wishes he had his old changer back, complete with rumble, 
wow and an arm which was heavily loaded by the tripping mecha- 
nism. Of course, such heretical thoughts are only momentary. The 
arm is lifted off the end groove and you realize that you can't 
have everything and you will just have to remember your turn- 
table at the end of every record. 

Here is a little device costing about $15 which will stop the en- 
tire hi-fi set, turntable and all, at the end of the record' What's 
more important, it in no way loads the tone arm mechanically and 
won't disturb the carefully balanced system. The device consists 
of a photocell which is placed in a strategic position, just below 
the counterweight portion of the arm in back of the center pivot. 
Obviously, as the arm moves across the record, the counterweight 
moves in an opposite direction. The photocell is placed in such a 
manner that when the arm reaches the innermost groove of the 
record, the counterweight portion of the arm eclipses the photocell 
so that no light can reach it. Thus; if the output from this photo- 
cell is fed into an amplifier and a relay, this photo electrical on -off 
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Parts fasten to front panel, seen in this rear 
view. Black knob, center, adjusts sensitivity. 

Schematic. Resistance of photocell PC at left 
varies with light, controls current to RY1. 

Note shaded wire entering terminal block of RY1. It connects to the lowermost right lug on relay. 

AC RECEPTACLES 
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Bakelite case houses unit, PC plugs in at 2 -inch square sub -assembly board showing R1. 

lower left. SW1 is top left, SW2 adjacent. 1119, Cl and SR mount en other side of if. 

J 

O' t'-^ 
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system can be used to turn off the high 
fidelity system at the end of the record. 

The photocell relay, by itself, cannot 
handle the comparatively large power 
which is consumed by the hi-fi set. Con- 
sequently, the sensitive relay controls a 
heavy-duty relay whose contacts are 
rated at 115 volts, 12.5 amperes. 

In most installations, ordinary room 
illumination, tungsten or daylight, will 
provide sufficient light to run the unit. 
If the light is found to be insufficient, a 
small table lamp should be placed near 
(and above) the photocell. 

The only critical adjustment in the 
entire unit is the setting of the sensi- 
tivity potentiometer. This control must 
initially be adjusted so the photocell is 
energized with existing room light con- 
ditions and de -energized when eclipsed. 
The final adjustment ís best made over 
an hour or two of testing. 

In addition to a sensitivity control, the 
unit has two other controls: a start 
pushbutton and a manual -automatic 
switch. When this switch ís in the 
manual position, the photocell circuit is 
turned off and bypassed. The high fi- 
delity components can then be turned 
on or off in the usual manner. In the 
automatic position, the photo electric 
circuit takes over. The start button is 
depressed momentarily, the photo elec- 
tric circuit and associated relays are 

1 
w 

energized, and power is fed to the high 
fidelity set. The arm is placed on the 
record and slowly travels across it. As 
soon as the counterweight eclipses the 
photocell, the photo electric circuit is 
de -energized and power is removed 
from the entire high fidelity set, includ- 
ing the photo electric circuit. In order to 
start the system up again, the arm must 
be placed in the rest position and the 
start button depressed once more. 

Construction 
The electronic sub -assembly is wired 

first on a piece of phenolic fiber board 
measuring 2" x 2". This board mounts 
the rectifier, filter capacitor, the sensi- 
tive plate relay, and the sensitivity po- 

[Continued on page 112] 

PARTS LIST 

R1-50,000 ohm potentiometer 
CI -30 mfd electrolytic capacitor I50 volt 
C2-.1 mfd paper capacitor 400 volt 
RYI-5000 ohm plate relay (Argonne 5000) 
RY2-115 volt AC relay DPDT (Guardian Series 200 

with 12.5 amp contacts) 
PC-Cadmium Sulphide photocell (Lafayette CDS 

10) 
SR-Silicon or selenium rectifier 50 ma 
SWI-Pushbutton switch normally open SPST 
SW2-SPDT switch 
1-117 volt pilot lamp (neon lamp may be used if 

preferred) 
Misc -AC receptacles, AC line cord, 2 -inch square 

perforated board, Bakelite case 63/4"x51/4"s 
21/4" (standard meter case used in author's 
model, but may be metal case. Keep all 
leads insulated from case.), terminal strip 
with one insulated lug 
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Gun emits pulse of light. Sensitive target area is ti/:" in diameter, visible 
near top of right photo. Circles (near gun) light when hit is scored. 

build a 

Photo Target 
By R. L. Winklepleck 

Improve your marksmanship on a moving target! 
Use it as a game or for serious target practice. 

TARGET shooting is a fascinating sport for both young and 
old but crowded urban conditions have restricted it almost 

entirely to the amusement park. Even the spring -propelled 
and gas -propelled pellet guns can be dangerous to use and 
we read occasionally of dart game injuries. 

A very satisfactory solution which eliminates all chance of 
accident and still permits target practice is a gun which shoots 
bright pulses of light and a target which indicates each "bulls - 
eye." Such equipment can be a popular and interesting game 
or, if carefully constructed, it can offer the opportunity for 
serious target practice. The basic components required for 
both gun and target can be purchased by careful shopping 
for approximately fifteen dollars. 

The one shown in the illustrations isn't offered as the last 
word but only as an example. In operation the target swings 
back and forth through a broad arc about four times per min- 
ute and is illuminated by a series of pilot lights, the red jewels 
of which surround the opening. When the one-half inch center 
of the target is hit by a pulse of light from the gun, these pilot 
lights blink out, a bell rings and two bright bullseye targets 
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Rear view with panel removed shows 
actual placement of major parts. 

Chassis and pendulum arm are shown 
removed from the box for clarity. 
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flash brilliantly. The gun is a plastic, 
life-size model of a .45 caliber automatic 
pistol which shoots a single bright burst 
of light each time the trigger is pulled. 
It's a lot of fun as a game and it takes 
real skill to hit the tiny moving target 
from across the room. By carefully 
aligning the light beam with the sights 
and weighting the pistol to simulate the 
real thing it's entirely possible to. use 
this outfit for serious, helpful target 
practice. 

Refer to the schematic and note that 
the DC power supply consists simply of 
a rectifier and a filter capacitor. Any 
rectifier, silicon or selenium, rated at 
twenty milliamperes or more will be sat- 
isfactory and any electrolytic of at least 

Front of target mechanism, mounted on chassis. 
Counterbalance is at lower end of pendulum. 

Schematic is at lower left. To avoid shock haz- 
ard don't connect wires to the metal chassis. 

Rear view. Lower disk, rotated by the small 
AC motor, drives the pendulum back and forth. 

41:1-_;43117 ,7 
s') 

200 volts and 10 mfd or more can be 
used. Rl merely protects the rectifier 
from high surge currents when the unit 
is first turned on and can have any value 
from twenty to several hundred ohms. 
R2 is a voltage divider which controls 
sensitivity by varying the voltage to the 
photocell. It may he 15,000 to 25,000 
ohms and should be a wirewound with 
a rating of at least two watts. The relay 
may be any plate circuit relay which 
will operate on one milliampere or 
slightly more. There are a number. of 
very inexpensive surplus relays on the 
market that are satisfactory. The pho- 
tocell is the only component not subject 
to substitution but it costs only $2.40 
plus postage. The motor is a surplus 
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four rpm unit. Any number pf different 
motors are suitable and you might pre- 
fer a different speed. Pilot lights I3 
through I9 are the ones around the open- 
ing which illuminate the target. They 
are 18 volt bulbs so they may be con- 
nected in series and operated directly 
off the 117 -volt supply line. A "hit" is 
indicated by an ordinary door bell in 
series with two 40 -watt lamps which are 
connected in parallel and act as a volt- 
age dropping resistor for the bell. 

Little freedom of choice is possible if 
you use the plastic gun shown in the 
illustrations since the space is limited. 
Some of the new plastic toy rifles are 
much more roomy and would be easier 
to convert. It is possible, with some 
modification, to mount the "gun" por- 
tion on an actual gun or rifle. The bulb 
and lens combination could he enclosed 
in a tube fastened to the muzzle of the 
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gun. The other parts would be taped 
on in a convenient location. 

The 45 -volt battery charges the 100 
mfd capacitor through the normally 

[Continued an page 96] 

PARTS LIST 

CI -20 mfd electrolytic capacitor 200 volt 
C2-100 mfd electrolytic capacitor 50 volt 
RI -56 ohm resistor I watt 
R2-I5,000 ohm wirewound potentiometer S watt 
SR-Silicon rectifier 20 ma 
PC-Photoconductive cell. NSL-6 Andrews & 

Andrews, 43 Kent Rd., Tenafly, N. J. 
RY-Sensitive plate relay (Advance 

SO/IC/10,000D) 
B-45 volt battery (RCA VS096 or equiv.) 
SW-Pushbutton switch SPDT spring return 

(Switchcraft #733) 
11,1210 watt Mazda lamps 
13 through 19-18 volt pilot lamps #432 
110-6 volt pilot lamp #47 
Misc.-Aluminum chassis 2"xy"17" (Bud AC402), 4 

rpm synchronous motor (Herbach á Rade. 
man, Inc., 1204 Arch St., Phila. 7, Pa.). wood 
for cabinet, gun and lens (see text) 

Separating two halves of Hie gun permits parts 
installation. Lens is in barrel of upper half. 

Mount lens and components in positions shown 
in drawing. Observe polarity of C2. battery. 

Battery charges C2 through SW. When trigger 
is pulled C2 discharges through bulb 110. 
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By Myron B. Gubitz 
Up where man has never been before sits a lone 

man in a tiny rocketship-first flight into space. 

AUTAH morning, clear and dry. At 38,000 feet above Wend - 
over Air Force Base, a giant B-52 jet bomber streaks across 

the cloudless sky. 
Nestled under the B -52's right wing, attached by a special 

pylon, is a black, needle -nosed aircraft called X-15. Tiny by com- 
parison to the mother ship, the X-15 nevertheless has the look of 
power-sleek body, short wings. Far forward in the cockpit- 
is a man in a helmet and silvery pressure suit. 

Tension runs high in both mother ship and X-15. Suddenly the 
voice of the control panel operator in the B-52 comes through the 
lone man's headset. The operator, watching a TV screen and a 
bank of instruments, has regulated the flow of explosive liquid 
oxygen into the tiny ship's tanks and now all is ready. 

"Clear to drop?" 
"All clear," is the reply. 
"Okay, here's the countdown." 
One by one and backwards-"... 5 ... 4 ... 3 ..."-the young 

man in the black rocketship hears the seconds tick off. With each 
count he feels his muscles tighten. He becomes suddenly aware of 
the vastness of space around him. 

The word "DROP!" signals history in the making. X-15, North 
American Aviation's rocketship, is flying free, set to take a man 
to the very edge of the earth's atmosphere -100 miles up! Speed: 
3600 mph. This is it-the first maximum stress flight for both 
plane and man. 
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Photos left and below coufesy 
North American Aviation 

Gravity: seven times normal. Speed: 3,600 mph. Soon to come: weightlessness, 
re-entry heating. Man, a plane and electronics meet rigors of spaceflight. 

Nigh in Nevada mountains near Ely, telemeter Engineers at Nigh Range station check plot 
antenna reaches for radio data from X-15. board as they huddle over aerial map on floor. 
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Advanced radar equipment 
is operated by o NASA tech- 
nician i n communication 
with two tracking stations. 
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High altitude and high speed missions of X-15 are diagrammed above. Note radar, telemetry, UHF radio and recording installations at each of the three tracking and data -gathering facilities. 
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Major Bob White, USAF, 
is suited out in space garb 
containing 24 transducers 
to pick up heartbeats, etc. 

9 

Control panel in B-52 sets 
X -15's inertial navigation 
system before drop. Dials 
monitor for malfunctions. 
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Top left: Subminiature accelerometer amplifier is jus one of ten in X-1 S's 

inertial snit. Pictured here is 100 kc stagger -tuned amplifier. All -atti- 
tude stabilizer for inertial system Itop right), tells pilot angles of 
eight. It contains its own amplifiers, power supplies, gyros and acceler- 
ometers. Lower left: Block diagram of X-15 inertial system. Lower right: 
Special cockpit indicators for inertial speed, rate of climb and altitude. 

Sperry Gyroscope Co. photos 

Three ground stations form the all- 
important tracking and data -gathering 
system known as High Range. At 
Beatty and Ely, Nevada, and Edwards 
Air Force Base in California, are sta- 
tions fitted with the most advanced 
radar and communications gear, fool- 
proof telemetering and recording equip- 
ment. 

At the High Range stations they hear 
the countdown in the air far above. 
Technicians at each station have already 
received the command: "'Start your 
tapes." 

The X-15 plummets forward and 
down as it breaks free from the mother 
ship. The pilot, automatically, ad- 
justs control after control.. His eyes 
move steadily over the instruments be- 

fore him. His gloved hand reaches for 
one final switch. A deafening roar comes 
from the tail pipe. Fifty -thousand 
pounds of rocket thrust have started the 
X-15 up-up toward where no man has 
been before. 

It isn't long before the rocket engine 
cuts out. No more fuel. But the X -15's 
tremendous momentum continues to 
carry ít upward. Major Robert M. White 
dares not take his eyes off his instru- 
ment panel. This is a controlled flight 
into space, and he, as pilot, must have 
perfect knowledge of his position and 
speed each moment he is airborne. He 
gets this information from the X -15's 
compact, super -accurate inertial navi- 
gation system. 

[Continued on page 92] 
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Milt Kiver on 

Oscilloscopes -2 
Here is how to adjust controls on an oscilloscope- 
the first step for reading traces on the screen. 

THE controls on the front panel of an oscilloscope present a 
formidable appearance, if for no other reason than because there are so many of them. However, as we noted last month, many of these controls are similar in their function to certain 

controls on a television receiver and should not pose any prob- lem to anyone having a television receiver in his home. In the discussion to follow, we will examine a number of oscilloscopes noting the controls each has in common and which controls may be found only on some of these instruments. 
The first control which is ordinarily manipulated on an oscillo- scope is the ON -OFF control. In the majority of oscilloscopes this is combined with the INTENSITY control, with the OFF position occurring when the control is turned completely coun- 

terclockwise. This ís similar in operation to the combined ON - OFF volume control on radio and television receivers. 

Fig. 1. On -Off switch in this scope is combined with SCALE LIGHT at bottom center. Scale is calibration lines on screen. Sweep selector is under screen. 
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To adjust the INTENSITY control, 
turn the instrument on and permit it 
to warm up for several minutes. Ro- 
tate the control clockwise until a trace, 
either a line or a dot, appears on the 
oscilloscope screen. (Failure to turn up 
the INTENSITY control may lead you 
to believe that the instrument is not 
operating, when in fact it is.l 

On some oscilloscopes, a separate 
ON -OFF switch is employed. This is 
frequently labeled POWER and is a 

single -pole, double -throw toggle switch. 
On one oscilloscope, shown in Fig. 1, the 
ON -OFF switch is combined with a po- 
tentiometer which controls the intensity 
of a lamp which edge -lights the plexi- 
glass scale covering the screen. This 
control is labeled "SCALE LIGHT" and 
it has nothing to do with the intensity 
of any trace that may appear. 

Once the intensity of the trace on the 
screen has been set at the desired level, 
the next step is to check the centering 

controls. All oscilloscopes have two 
centering controls; one labeled VERTI- 
CAL and the other HORIZONTAL. 
(To save space, VERTICAL is gener- 
ally shortened to VERT, and HORI- 
ZONTAL to HORIZ., HOR., or just H.) 
Rotating the VERT CENTERING con- 
trol will move the beam trace or dot up 
and down. Rotating the HOR CEN- 
TERING control will move the beam 
right or left. Both controls are adjusted 
until the trace is centered vertically and 
horizontally. It can happen that one of 
these centering controls has been turned 
completely clockwise or completely 
counterclockwise so that when the in- 
strument is first turned on, no trace is 
visible on the screen. If, after an in- 
strument has been turned on and per- 
mitted to warm up, no trace appears on 
the screen, check the positioning con- 
trols (as well as the INTENSITY con- 
trol) . As a good general rule, position 
both controls at the center of their ro - 

Fig. 1. Vertical input attenuator is along lower left edge of panel. 
Fig. 3 is at right. A vertical polarity switch will reverse the pattern. 

1/ht ` Sw"` 

.° lf 

.: 

" .410." , - ". 
. CI .-7- ( 

.. :"12- 

o r 

:d 

Jki '4 

December, 1959 45 



B 

tational range. If a beam is reaching the screen, it will become visible with 
the centering control in this position. 

On some oscilloscopes, the words 
"HOR and VERT POSITIONING" are used instead of "CENTERING." 

With the beam possessing the desired 
intensity and properly positioned, the 
FOCUS control is adjusted next. This 
should be rotated until the beam trace 
(or dot) is as sharp as it can be made. 

On either side of this position, the trace 
will become fuzzy. 

For most applications, a straight 
horizontal trace is desired before any 
voltages are applied to the vertical in- put terminals of the instrument. If, 
instead of a line, you get a dot, it means that the sweep generator within the 
oscilloscope is not feeding its voltage 
into the horizontal deflection system. In order to make this connection, rotate a 
control labeled HORIZONTAL SELEC- TOR SWITCH (HOR. SEL. SW) to 
some position possessing a number, 
such as 10, 100, 1000, etc. This figure 
indicates the number of times that the 
beam will sweep back and forth across the screen and represents the horizontal 
sweeping frequency. 

Initially, it makes no difference which 
position is selected for this control. What you desire primarily is to have a 
sweep voltage fed into the horizontal system so that a line trace appears on the screen. On most oscilloscopes, the 
horizontal selector control also has a position where the sweep generator is 
disconnected from the horizontal deflec- tion system. This position might be 

i 
1Mr». : 

labeled "HOR. INPUT," "EXTERNAL 
SWEEP," or simply "HOR. OFF." If 
it is labeled "HOR. INPUT," it means 
that the horizontal deflection system is 
connected directly to the horizontal in- 
put terminals on the front of the panel 
and that an external sweeping voltage 
would have to be applied tó these termi- 
nals to sweep the beam back and forth 
across the screen. EXTERNAL SWEEP 
means the same thing. 

To recapitulate, then, if a dot appears - 

on the screen in place of a horizontal 
line, the HOR. SEL. control should be 
turned to some sweeping frequency. 
When this is done, a line will appear. 

Other names for the HOR. SEL. con- 
trol include the following: SWEEP 
SELECTOR; COARSE FREQUENCY, 
and just the word SWEEP. All mean 
the same thing. 

One further word about HOR. SEL. 
controls. If a single figure ís indicated 
at each position, it does not mean only 
that sweep frequency is being gener- 
ated. Rather, the figures just above 
and below a marker represent the ap- 
proximate upper and lower limits of the 
band. For example, in Fig.. 1, the four 
positions, reading from left to right are 
10-100 cps; 100 cps -1 kc; 1-10 kc; and 
10-100 kc. In other instruments, the ac- 
tual bands limits for each position are 
given at each marker. 

A VERNIER control for the HORI- 
ZONTAL SELECTOR is also common 
to all oscilloscopes. Its purpose is to vary 
the sweep frequency within the range 
indicated on the selector switch. Thus, 

[Continued on page 89] 
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A. First oscilloscope trace. di far left. reveals improper 
setting of vertical centering control. Pattern is too low. 

J. Pattern_ two complafe AC cycles, is aertically cen- 
tered but too far right..Meriz. centering correc>s if. 

C. Tap and bottom of.wcveform are cut off sere. A just- 
ing the vertical gain will reduce pattern tot proper size. 

D. Double pattern appezrs when signal is not synchro- 
nized with scope sweep. Adjust the horiizenfei sweep. 

^eo 
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This scope combines on - 
off and intensity control 
in knob at fop left. In- 
tensity affects brightness. 
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Bookshelf speakers that actually look like 
books! The Weathers "Harmony" series hove 
unusual engineering design, "Hideaway" bass. 

continuing the El roundup of .. 
Special Speakers for Stereo .- 

. 

Heathkif SD -1 is a complete stereo record system. It includes the small 
stereo "outboard" tweeters, bass speaker in the main cabinet, crossover 
network, "sum and difference" stereo amplifier, automatic record changer. 
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Jensen's Galaxy II speaker system for stereo consists of a bookshelf -size 

boss center unit that may be stood on floor, plus satellite speakers in a 

swivel -mount housing that can be positioned on shelf, wall or furniture. 

WHEN you speak about loudspeakers nowadays you almost 
always have to speak of them in plural, for you just can't 

squeeze stereo out of one loudspeaker anymore than you can 
squeeze orange juice out of a lemon. 

Stereo, at most, is an illusion, albeit an often pleasant one. 
There's no way in the world you can bring an entire symphony 
orchestra into your home electronically, but recorded and played 
back in stereo, music does sound live. How live depends to a 

large extent on your selection and placement of speakers. El 
reported on several speaker systems especially designed for 
stereo when they were first announced. Here is a roundup of 

new ones marketed since our last report. 
Perhaps the widest departure in stereo speaker design to date 

is Weathers "Harmony" series. Bookshelf is hardly the word 
for the "full -range" units in the system. They actually look like 
medium size books. The speaker rim is an elongated ellipse, 
flat enough to fit into the dictionary -shaped housing. Stuffed 
into the cone itself is a special acoustical padding material which 
serves as a mechanical crossover. At higher frequencies only 
the area of the cone around the voice coil vibrates. This area is 

minus the damping material. Any vibration by the rest of the 
cone is absorbed by the padding preventing cone breakup and 
distortion. At middle and low frequencies. the whole cone re- 
sponds. damping material or no! 
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 In order to .achieve a broad sound front for . 

stereo rather than highly directional audio, 
JBLRanger "Minigon" speaker enclosures are 
carefully baffled and designed so that two. 
may be placed side by side or separated some- 
what.. Diagram shows .the 5.5 -installation. 

The bass extension speaker, called 
"Hideaway," also employs this "variable 
mass" principle. The sound comes out 
the front of the damped speaker, which 
is aimed upward. There is no opening 
at the top of the box-rather the sound 
waves are conducted along the top of 
the speaker housing, down the sides and 
then exit at ports very close to the floor 
itself. Each book style unit lists for 
$29.75. All three components of a stereo 
speaker system cost $114.95. 

Although our concern here is pri- 
marily with speakers, Heathkit's model 
SD -1 is really a complete stereo system: 
"Sum -and -difference" stereo amplifier; 
record changer; two "wing" speakers; 
and a woofer. First a word or two about 
the amplifier. Originally developed by 
CBS, this single amplifier has the ability 
of amplifying both channels and then 
separating them at the speaker output. 

The 8" woofer is housed in a ducted 
port enclosure beneath the record 
changer and amplifier. The twin stereo 
speakers are 6" by 9" dual cone ovals 

--%«1011 4' +" 
i.+'.1.,, ̀  

that can be placed on end tables or al- 
most anywhere. The crossover network 
frequency is 250 cps and the entire sys- 
tem (kit form) sells for $179.95. 

The Jensen Galaxy II stereo speaker 
system has two satellite speakers in a 
configuration that either bolts to the 
wall, like a pin-up lamp, or sits on a shelf 
or some furniture. Inside each satellite 
unit are a mid -range speaker that han- 
dles 350-2000 cps and a tweeter which 
extends the range to about 14,000 cps. 

The bass center unit is housed in a 
slightly larger cabinet that may be 
placed on the floor, bookshelf or table. 
An 8" "Flexair" woofer takes care of 
the base and center -fill middle frequen- 
cies from both channels. The entire sys- 
tem retails for $169.50, but you can get 
it all in kit form for $92.50. 

James B. Lansing Sound, with the 
JBL-Ranger "Minigon," is aiming at a 
broad sound. One version of the Minigon 
houses an 8" full range speaker ($177 
each unit) and a second version, the 

[Continued on page 105] 
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There are five University speakers in 
this single TMS-2 enclosure engineered 
primarily for stereophonic listening. 

Both tweeters and mid -range speakers 
are mounted at the sides of the cabinet, 
while bass speaker faces wall or corner. 

With doors open and positioned, sound 
from side speakers is reflected toward 
walls. Sound spread may be controlled. 
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R '.' Cables from speaker ter- 
_ minals of stereo amplifiers 

4, enter at left. Note blend 
and level knobs on front. 

it 
convert to 

3 -Channel Stereo 
By Leonard Feldman 

R1 and R2 are 100K 
ohm carbon po- 
tentiometers. Jack 
is phono type. 
Case is Minibox. 
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A simple blender, basic amplifier and speaker will 
eliminate the stereo "hole -in -the -middle" effect. 

MANY of the stereo recordings available today tend to exag- 
gerate the separation between channels. This leads to what 

some have termed the "hole -in -the -middle" effect which detracts 
from the desired illusion. In an effort to minimize this, a simple 
third channel blender has been devised. It allows mixing of 
the left and right channels which are then fed to a basic amplifier 
and speaker system. 

Outputs from the speaker terminals of left and right amplifiers 
are connected to either end of a 100K potentiometer, Rl. As 
noted in the diagrams this is the "Blend" control. Ground or 
common wires of each amplifier are tied together to establish a 
return point. The arm of the control, when set at mid -point, 
will pick off equal amounts of left and right channel signals. The 
second potentiometer is simply a level control to regulate the 
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RI 
BLEND: 

. - - , - 
3R0 

.CHANNEL . 

-LEVEL FROM 
RIGHT 

AMPLIFIER 

TO 3R) 
AMPLIFIER . - 

In schematic above, shielded lead going to 3rd 
amplifier should end in a phono plug. If 
plugs info "Tuner" or other high level input. 

Photo shows case open, revealing rear of front 
panel. Frame of output lack, on left side, should 
ground to case. Scrape paini if necessary. 

Layout of complete 3 -channel system. Blender 
picks up signals from same speaker terminals 
that feed left and right speaker channels. 

volume of the third, or center channel, 
with respect to the left and right ampli- 
fiers. 

The third amplifier may be modest in 
price and power since it will not be 
called upon to provide the major portion 
of sound. You will find that even a very 
small amount of sound from the center 
corrects the hole -in -the -middle. The 
greatest improvement is usually noted 
in recordings involving a solo instru- 
ment or voice which presumably is at 
"center stage." 

A word of caution regarding cable 
lengths-the distance from the side 
channel outputs to the blender is not 
at all critical and any type of two -con - 
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ductor cable (lamp cord, for example) 
may be used. The distance from the 
blender, however, tc the third amplifier 
it feeds should be as short as possible. 
A shielded cable terminated in a phono 
plug should be four feet or less in length. 
The shielded braid of this cable grounds 
to the common point of the left and right 
channels. This is all shown in the pic- 
torial wiring guide and schematic. 

After making the necessary connec- 
tions, turn on your system and play a 
stereo record which previously lacked 
a uniform spread of sound. Start with 
the blend control in the center and the 
level control at minimum. Balance the 

[Continued on page 100] 
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Illustrated by Jamas Triggs 

. ̀ '-`'`-- -_- - 
The First Guided Missile 

By W. A. Gregory 

Long before moon probes and ICBM's. the United 
States had a successful radio -controlled missile. 

THE first successful guided missile was launched for the United States Navy on September 11, 1916. In the light of today's satellites, moon rockets and ICBM's, hot to mention the German V -1's of World War II, the "missile" of 1916 was not very sophis- ticated. In fact, it was simply a Curtiss flying boat with automatic controls. 
Automatic control-there's the key! From automatic control, to radio control, then-well, let's not get too far ahead of the story. 
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Ultimate success 
was achieved with 
Standard E-1. Note 
crant-down an- 
tenna for radio 
control mounted 
on cockpit. This 
plane was flown 
by radio to tar- 
gets as far as 90 
mile! from fake -oft. 

On frock ready for 
launch Is special 
airframe contain- 
ing early gyro sta- 
b iliza ti on, first 
step in automatic 
eight control. 

Curtiss F -boat is 
rigged for auto- 
matic eight. Pre- 
set flight plan 
worked, but plane 
was not designed 
to carry the re- 
quired bomb load. 
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This is the Curtiss F -boat which was flown by 
gyro and servomechanisms while young Law- 
rence Sperry sat in the cockpit not touching 
the controls until crash was imminent. In the 
background is the famous Brooklyn Bridge. 
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Billy Mitchell, then a major, expressed interest 
in a 1916 demonstration of the aerial torpedo. 
This particular flight was actually sponsored 
by the Navy and test ended with a crash. 

The fact remains that in the Autumn of 
1916, the United States had an airborne 
guided missile. 

Lieutenant T. S. Wilkinson, reporting 
to the Secretary of the Navy and the 
Chief, Bureau of Ordnance, said: "The 
plane left the water under automatic 
control, reached a pre-set height, took 
and maintained a satisfactory compass 
course and, after traveling a distance set 
by a distance gear, took a sharp dive 
downward and would have crashed to 
earth in accordance -with its design had 
not Mr. Sperry, in the cockpit, quickly 
taken up hand control and brought the 
plane back to its starting point." 

"Mr. Sperry" was Lawrence Sperry, 
son of the inventor of the marine gyro- 
scope, Elmer Sperry. The two might 
well be called the "father and son" of 
the "aerial torpedo" or "flying bomb," as 
the early guided missiles were called. 

Aviation before World War I was con- 
sidered a dangerous sport having no 
commercial prospects and little military 
value. Until 1914, airplanes were 

r 

i 
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Assembled radio control mechanism for inclu- 
sion in plane did not take up much room, but it 
was not efficient enough to control aircraft 
that were carrying bomb loads to 1000 lbs. 
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usually under -powered, always un- 
stable, and frequently uncontrollable. 
How then could anything approaching a 
precision automatic flight be achieved? 

The answer was found in the elder 
Sperry's invention of the automatic 
gyro stabilizer. By 1914 he had dis- 
covered a system of four small AC gyros 
in a gimbal suspension which, through 
connections with servo motors and 
pneumatic pistons, could automatically 
control the ailerons and elevators. 

Now the gyro stabilizer maintained 
the plane in level flight and tree first 
requisite for an A.T. (aerial torpedo) , 

automatic stability and control, had 
been achieved. 

The Sperrys began work in earnest 
on the A.T. a year later as world tension 
grew. They turned to the problems in- 
volved in automatic directional and 
altitude control and automatic distance 
measuring. To solve the first of these 
puzzles, the gyro was again brought into 
play, this time to detect changes in 
azimuth. Then the semi-secret A.T. 

Various escapements were designed fo be 
triggered by a radio pulse. Plane after plane 
was spun info Great South Bay. This gear 
was developed about 1919, too late for war. 

project was moved from the Brooklyn 
Navy Yard to a site on Great South Bay 
at Amityville, Long Island. Here the 
automatic altitude control cam and the 
distance gears were perfected. 

Demonstration flights were seldom 
completely successful. Many planes 
were spun into the water, parts salvaged 
and planes rebuilt. 

This was September 1916. Wireless 
(radio) was beginning to capture the 
imaginations of men with vision, and the 
Sperrys were quick to see that radio 
control of the A.T. would solve a great 
many control problems. When war was 
declared in April 1917, the Secretary of 
the Navy gave his official approval of 
the Sperry A.T. project and the first 
Navy guided missile program was under 
way. 

The Sperry site at Amityville was 
turned over to the Navy together with 
a new Curtiss F -boat that would serve 
as an experimental vehicle until five 
Curtiss N -9's could be converted to land 

[Continued on page 100] 

Relays were to be used in conjunction with 
servo motors and gyros to control pilotless 
planes. It wasn't until 1922 that the Army 
Signal Corps came up with suitable R/C gear. 
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Special Project 

Transistor Intercom 
By Don A. Smith 

Use this portable unit anywhere -it needs no house 

current. Serves as an electronic "baby-sitter." too. 

HERE is an intercom that requires no tubes, house current, 
and is completely free from shock hazard. It uses five low- 

cost transistors and may be constructed for approximately twenty 
dollars. The parts are standard and easily available through local 
electronic distributors or mail-order catalogs. 

Construction is started by cutting a piece of Masonite, or other 
non-metallic material, for the chassis board on which most of 
the small parts will mount. Follow the layout shown in the 

Master unit is above left, push -to -talk button atop its case. Remote is beside 
it. Below, system is used as a baby-sitter, with remote on night table. 

/Ill . 
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T MOUNTING HOLES 

RED DOT 

TRANSISTOR DETAIL 

S I components are shown removed 
from case for clarity: TS and Masonite 
board. Note transistor detail at lower left. 

SP1, the speaker inside the master. is 
visible at upper right of photo. Volume 
control R5 is located to the left of it. 
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Small parts mount on Masonite board. L -brack- 
ets at lower and right edge hold board to case. 

photos and drawings. All wiring is done 
on one side of the board. However, the 
nuts and bolts that hold various compo- 
nents protrude through the óther side of 
the board and possibly could short out 
against the metal case when the board 
is mounted in place. The remedy is 
simple., Glue a thin piece of cardboard 
inside the metal case. Its position should 
be opposite the board. 

The transistors are soldered directly 
in place so observe the usual precaution 
of supplying a heat sink while soldering 
their leads. Grasping each lead with a 
long -nose pliers should draw sufficient 
heat away from the body of transistor. 

After the board has been wired, drill 
the necessary holes in the metal case. 
The speaker hole in the master is 21/4". 

[Continued on page 105] 
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Rear view of master shows termi- 
nols for the remote speaker wires. 

Schematic. 5 -transistor circuit 
has push-pull output (TR4, TR5). 

PARTS LIST 
RI,R3-270,000 ohm resistor (All resistors 1/2 watt) 
R2-8,200 ohm resistor; R4-6,800 ohm resistor 
R5-50,000 ohm vol. control with SPST switch SWI 
R6-I0,000 ohm resistor 
R7-3,900 ohm resistor 
R8-820 ohm resistor 
R9-4,700 ohm resistor 
R10-120 ohm resistor 
RII-100 ohm resistor 
R12-20,000 ohm resistor 
CI-.01 mfd disc ceramic capacitor 
C2,C3-10 mid electrolytic capacitor 25 volts 
C4,C5-25 mfd electrolytic capacitor 25 volts 
C6-.005 mfd disc ceramic capacitor 
C7-50 mfd electrolytic capacitor 25 volts TI-Audio transformer (Stancor A-3332 or equiv.) T2-Driver transformer (Thordarson TR-7 or equiv.) T3-Output transformer (Lafayette TR-95 or equiv.) 
TRI,TR2,TR3,TR4,TR5--CK722 transistors (Raytheon) 
SW2-Pushbutton switch DPDT (Switchcraft 1006) SPI-Master speaker, 21/2" with 3.2 ohm voice coil 
SP2-Remote speaker, 3.2 ohm voice coil, any size 
B--6 volt battery (Eveready 724), with holder 
TS-Terminal Block (Cinch -Jones 2-140) 
Misc.-Metal case (LMB box #140, 3"x4":5"), 

piece of Masonite 3"x42/14"x'/x", Terminal strips; 
one 4 -lug, one 3 -lug, two 7 -lug, one I -lug, one 
ground lug 
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Eéea'w#u zaipe 
Have you any question on electronics? Send it in 

and the Electronic 

Neon Signal 
In certain types of quiz contests in- 

volving team play, the first person who 
signifies his willingness to ,answer a 
question gets the first chance to do so. 
Obviously, raising of hands or jumping 
from one's seat leads to arguments as to 
who was first. Can we do this electri- 
cally by means of switches and pilot 
lights? 

L. Parker, Pickering, Ontario 

117 VOLTS 

AC OR DC RI R2 

3311 
V2 WATT 

S W I 

SOOK 
POTENTI- 
OMETER v-- 

NE -2 

SW2 

NE -2 

SW3 

C+-- 
NE -2 

This is a tricky problem if you con- 
fine yourself to ordinary incandescent 
lamps. It can be done this way if you are 
willing to spend a considerable amount 
of money on relays and fancy switches. 

On the other hand, the utilization of 
little neon tubes such as NE -2's or 
NE -51's makes it very simple indeed. 
The accompanying diagram shows the 
circuit for three players, but any num- 
ber can be added without limit merely 
by duplicating the previous connections. 
The switches (SW1, SW2, etc.) are or- 
dinary single -pole, single -throw toggles 
or momentary pushbutton switches. 

Circuit operation is explained as fol- 
lows: with all switches open, none of the 
neon lamps are lit and no current flows 
through Rl and R2, hence there is no 
voltage drop in the circuit. When any 
one of the switches is closed, full line 
voltage is instantaneously applied to the 
corresponding neon tube causing it to 
ionize and glow. The current flowing 

Brain will provide the answer. 

through this tube causes a voltage drop 
across Rl and R2 so that the voltage 
available for any of the other tubes is 
substantially reduced. By adjusting R2, 
this voltage can be made lower than the 
ionization potential of any of the re- 
maining lamps. Since the extinguishing 
potential of a lamp already ionized is 
much lower than the ionization poten- 
tial, the neon tube already glowing con- 
tinues to glow, 

Adjustment is quite easy. Merely set 
R2 so that the ionization of any one lamp 
prevents the others from ionizing. Rl 
is a safety resistor that protects the 
lamps should you inadvertently reduce 
R2 to zero. 

Exactly the same system may be used 
with larger neon lamps, such as the 
night lights sold in hardware stores. If 
you want a more spectacular set of 
lights such as these would provide, omit 
Rl altogether since these neon tubes 
already contain a protective resistor 
built into the base. 

Transformer Leakage 
When I connect my communications 

receiver to a ground pipe, a spark 
occurs. I find about 14 volts AC between 
the radio chassis and .ground, yet this 
is a transformer operated receiver. Does 
this indicate faulty parts, house wiring, 
or other connections? 

Palmer Smith, 518 N. 4th Ave., 
Maywood, Ill. 

This is a very common phenomenon. 
It merely indicates AC leakage from one 
of the high voltage windings of the 
transformer to the case, hence to the 
chassis. If reversing the AC plug causes 
the potential to disappear, then the 
source of leakage voltage is the primary 
winding of the transformer. 

If the latter is the case, merely be cer- 
tain that the plug is always inserted to 
reduce the potential between chassis 
and ground zero. It is worthwhile to 
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mark the plug so that it will always be 
inserted in the receptacle in the same 
manner. 

This situation does not represent a 
hazard as long as the proper polarity as 
described above is observed. 

Checking Ammeters 
The accompanying circuit shows a 

test arrangement for checking amme- 
ters used at Cape Canaveral. CW is first 
adjusted so that the sensitive galva- 
nometer (G) reads zero. At this point 
the two voltages are equal and no cur- 
rent is drawn from the standard cell. 
The ammeter reading can now be 
checked by computing what it should be 
since we have a precise voltage and 
resistance in series with it. If the battery 
voltages are equal, why does CW supply 
all the current through RS? (A stand- 
ard cell is accurate only for zero current 
conditions.) 

Louis L. Andrews, Titusville, Fla. 

1 

o 
1CS STANDARD 

CELL 

941 

AMMETER 
BEING 

CHECKED 

` CW 
WORKING 
CELL RS 

STANDARD 
RESISTOR 

O+ 

Suppose we first picture the two - 
battery and galvanometer circuit as iso- 
lated from the ammeter and RS. With 
G reading zero, this would mean that 
both voltages were identical and that 
they are bucking each other out per- 
fectly; the current, of course, would be 
zero in the galvanometer. If the am- 
meter and RS were now connected 
across CW, the galvanometer would at 
once go off scale because the internal 
resistances of the two batteries are not 
the same so that voltage drop across 
each would be vastly different. In other 
words, the terminal voltages of the 
batteries have changed due to different 
drops within the internal resistances. 
CW would then be adjusted until its 

terminal voltage is again equal to that 
of CS as indicated by a zero G reading. 
For this condtion, CS emf is now again 
perfectly bucked out so that this stand- 
ard cell would supply no current what- 
soever to A and RS. In other words, CW 
has been adjusted so that its terminal 
voltage is identical with that of CS 
despite the fact that CW is now supply- 
ing all the current to RS. 

B+ Short . 
Each time I put a new 5U4 rectifier 

tube in my television receiver, it 
promptly burns out and the power 
transformer overheats. I have checked 
the transformer and it seems to be per- 
fect. What might the trouble be? 

Charles Killen, Isom, Va. 

The trouble you describe is indicative 
of a B+ to B- short circuit in the re- 
ceiver. As a result of this short circuit, 
the rectifier is called upon to deliver a 
current far in excess of its normal 
rating. 

In many cases, á low resistance be- 
tween B+ and B- is the result of a 
very leaky or short-circuit filter capaci- 
tor in the power supply. To check these, 
disconnect one lead from each capacitor 
and measure its resistance with an ohm- 
meter. If the resistance measures less 
than 500,000 ohms, the capacitor should 
be replaced. 

The same test should be repeated 
across all the screen by-pass capacitors 
and any others that appear connected 
between B-1- and B-. While you are at 
it, you might inspect the wiring care- 
fully to be certain that you. have no 
frayed insulation or other bare wires in 
contact with each other. 

Short circuits in a TV receiver can be 
very costly. Not only can the rectifier 
and power transformer burn out, but 
filter resistors or filter choke, too. 

The obvious solution is a fuse, an ex- 
pedient which has been omitted in some 
sets. It may easily be added to any TV 
receiver by installing a fuse holder (or 
fuse block) capable of mounting a glass 
tube fuse. The required amperage is 
in the vicinity of three amperes, a value 
which varies according to set. It is in- 
serted into one leg of the AC line.+ 
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how to 

Kill Noise In Your 
CB Mobile Radio 

By Joe Doherty 

Shield, bond and bypass. Try these techniques to 

reduce interference in a Citizens Band transceiver. 

ONE problem peculiar to mobile radio is the reception of 
many varieties of noise which may mask signals sufficiently 

to render them unintelligible. This is especially true in the.region 
of the 27 me Citizens Band where the 5 -watt transmitter power 
limitation makes reception extremely difficult under noisy con- 
ditions. Fortunately most of this noise can be reduced through 
proper shielding, bonding and bypassing of the offending source. 
These impulses are, for the most part, generated within the car. 

Wheel static, generated of front axles, often 
varies with car speed. Spiral spring inserted 
info axle cop shorts out static. Below, 
author taps the axle cap back into place. 

olf ,, 

ti 

r 

t 
Y y 

! \ 

y '!N N: 

! 

u1: -.41.g 

oit', 1 
. 

December, 1959 63 



qua 

N 

Spark plug suppressor is at top. Coaxial 
capacitor below has two end screws for leads. 

Ignition System 
A good place to start your noise clean- 

up campaign is at the automobile's 
noisiest point; the ignition system. Ig- 
nition noise may be identified by a 
staccato popping in the speaker which 
varies in rate directly with engine speed, 
whether the vehicle is in motion or not. 
Installation of spark plug suppressors 
or resistor spark plugs will go a long 
way toward silencing this type of inter- 
ference. In more stubborn cases it may 
be necessary to install a suppressor be- 
tween the center terminal of the dis- 
tributor and the high tension terminal 
at the spark coil. There are especially 
designed suppressors for this applica- 
tion having convenient end terminals 
which accommodate the high voltage 
cable. 

After suppressors have been installed, 
it may sometimes be necessary to retime 
slightly for best engine performance. 
Suppressors do not alter engine effi- 
ciency but they may add some delay in 
ignition timing. 

Noise from the ignition primary cir- 
cuit can be eliminated in most cases 
through bypassing the primary lead, 
using a .1 mfd coaxial capacitor. The 

64 
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Capacitor mounted directly on generator, in 
series with armature lead (from lower bolt). 

coaxial type is more expensive than 
other types but it provides a very effec- 
tive method of bypassing this circuit. 
These capacitors come with a mount- 
ing lug which should be effectively 
grounded at a point as close as possible 
to the ignition coil. The insulated 
terminals at either end of the capacitor 
provide convenient connection to the 
primary lead, to which these terminals 
are series connected. The breaker 
points in the distributor are already by- 
passed by an internal distributor capaci- 
tor and any alteration from the value 
prescribed by the auto manufacturer 
could lead to trouble. 

Generator and Regulator System 
Noise interference from the generator 

can be recognized by a whine whose 
pitch varies directly with engine speed. 
In some cases the whine is far more 
serious than in others but it can be elim- 
inated. This interference is due to 
brush sparking and may usually be re- 
duced by placing another coaxial ca- 
pacitor in the armature circuit of the 
generator in the same manner as in the 
ignition primary circuit. Its value 

[Continued on page 111] 
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Capacitor mounted on coil bypasses primary White arrow points to copper braid that bonds 

circuit. Lead comes from ignition switch. engine to firewall and establishes good ground. 

"Snifter" used as a probe 
to pinpoint source of 
noise --shown here next 
to voltage regulator. 
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The Hidden Specification 

EVERYONE knows that low distor- 
tion is one of the most important 

aspects of high-fidelity reproduction. 
We know, and manufacturers know, 
that an amplifier which distorts badly 
isn't high-fidelity, and specification 
sheets pay token homage to this by 
studiously listing harmonic and inter - 
modulation distortion figures. 

Anyone who reads amplifier specifica- 
tions, however, will have noticed that 
distortion ratings are nearly always 
stated as a function of maximum (or 
"rated") power output. (For example, 
"2% IM distortion at 30. watts out- 
put.") This is a handy guide to an ampli- 
fier's power capability, but the fact is 
that the average power an amplifier de- 
livers under typical listening conditions 
is around 1 watt. In other words, the dis- 
tortion that an amplifier produces at 1 
watt output is the distortion we'll be 

_listening to most of the time. Yet how 
many amplifier purveyors ever rate dis- 
tortion at 1 watt output? Some do, but 
most of them don't. 

Since an amplifier's distortion in- 
creases rapidly as it approaches its over- 
load point, we might assume that its 
distortion will decrease as it is driven 
less and less hard. This is true, but the 
mistake lies ín assuming that this goes 
on indefinitely until, at negligible power 
levels, distortion is also negligible. 

Let's consider two "identical" com- 
peting 30 watt amplifiers, both rated at 
2% IM distortion at full power. Investi- 
gation may show that one unit's distor- 
tion diminishes with diminishing power 
output until, at 2 watts, distortion has 
dropped to well below 0.1%. The same 
test may show that the other amplifier's 
distortion d3ops until the power is down 
to 10 watts, and then remains at a con- 
stant 0.5% at all lower power levels. At 
1 watt, the second unit has over five 
times as much distortion as the first one. 

And this is what doesn't show on the 
average specification sheet. 

The consensus among engineers with 
more technical know how than hearing 
acuity is that the human ear cannot 
detect intermodulation distortion of less 
than about 2%. This contention, al- 
though supported by numerous tech- 
nical papers (most of them written prior 
to 1940) , is unmitigated bunk. Anyone 
with normal hearing can appreciate the 
difference between a typical "hi-fi" 
amplifier and one with extremely low 
distortion, because most of us don't have 
access to the "perfect" test material 
that designers often use for their listen- 
ing tests. Magnetic tape, whose purity 
of sound would seem to make it ideal 
for ear -testing of amplifiers, actually 
flatters a bad amplifier as effectively as 
any other kind of program material. A 
worn record, with its clicks and pops 
and inner -groove "hash," is a much 
more stringent test, because it takes 
very little distortion to exaggerate its 
blemishes way out of proportion to their 
actual severity. 

The major annoyance value of worn 
or "dirty" records stems from the effects 
of distortion and transducer peaks (in 
the pickup and speaker) on the various 
noises that are picked off all records to 
some extent. A truly good system, with 
smooth transducers and less than 0.1% 
total IM distortion in the amplifier at 
most power levels, will reproduce worn 
records with an ease and listenability 
that must be heard to be appreciated. 

So how can we tell whether an ampli- 
fier has low residual distortion? Read 
specifications-manufacturers who set 
high standards for low-level distortion 
usually publish a distortion rating for 
5 or 1 watt output. When low-level dis- 
tortion isn't mentioned at all in a spec 
:sheet, the amplifier may be satisfactory 
in this respect, but may not be. 
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Speaker Connection 
I have an old six-inch speaker that I 

want to use with a table radio. Could 
you tell me how to wire the transformer 
that is mounted on the speaker frame? 
Clayton McManaway, Charleston, S. C. 

DISCONNECT 
ENAMEL 
WIRES 

REMOVE 
OLD OUTPUT 
TRANSFORMER 

SOLDER RADIO 
SPEAKER 
WIRES TO 

LUGS 

The transformer on the speaker frame 
is the audio output transformer which 
matches the radio's output tube to the 
voice coil of the speaker. Your table 
radio probably has an output trans- 
former so the one on the old speaker 
should be removed. Unbend íts mount- 
ing tabs and wire as shown in the 
diagram above. 

Distorted Output 
What causes the plate of one output 

tube iñ my amplifier to glow red? I 
have replaced the coupling capacitors 
with no success. The tube works alright 
in the other side of the output. 

Harrison Traylor, Dayton, O. 

A possible source of your difficulty is 
in the cathode circuit of the tube. The 
cathode goes to ground through a 
resistor and electrolytic capacitor. A 
disturbance in these components could 
upset the tube's bias and cause it to 
conduct an excessive amount of current. 
Check for the correct value of positive 
voltage between cathode and ground. 

December, 1959 

Hi-fi questions are all answered 

by mail. If of general interest, 

they will appear in this column. 

Needle Talk 
While playing certain records on my 

changer I hear objectionable "needle 
talk." Can anything be done to reduce 
or prevent this? The cartridge is a G -E. 

Mitchell B. Lazarus, Montreal, Que. 

Check the stylus force with an accu- 
rate gauge. If it is excessive, adjust it 
according to the manufacturer's recom- 
mendation. 

Also check the damping blocks, just 
under the stylus, for correct position, 
and whether they have hardened with 
age. 

Needle talk is the result of acoustical 
radiation; the needle acting as a 

"speaker." It has been found that any- 
thing that reduces the compliance of the 
needle will aggravate this condition. 

Test Equipment 
I would like to buy a basic collection 

of test instruments that I can use to 
maintain my hi-fi system in peak condi- 
tion. What would you suggest as the 
minimum complement of instruments 
for this purpose? 

Wayne Felton, Pittsburgh, Pa. 

The single, most important piece of 
test equipment, is the multimeter. It is 
used for voltage and resistance measure- 
ments. An informative series on meters 
started in the August, 1959 issue of El. 
It details the differences between the 
various basic types of meters. The 
vacuum -tube voltmeter seems to be the 
unit that will fill your needs. 

Add an audio oscillator and you'll be 
able to run frequency response checks 
and inject signals useful in trouble- 
shooting. 

More elaborate equipment for hi-fi 
servicing would include: audio volt- 
meter, square wave generator, oscillo- 
scope, intermodulation distortion analy- 
zer, harmonic distortion analyzer, and 
RF sweep generator for tuner service. 
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Exciting new radio commu- 
nications equipment, such as 
this tropospheric scatter 
transmitter which employs 
huge megawatt klystrons, 
are operated and main- 
tained by FCC licensed 
technicians and engineers. 

Your Ticket to a Career 

Shipboard radio 
operators are well 
paid and enjoy fine 
working condi- 
tions. In addition 
to knowing radio 
theory, they must 
master Morse code. 

By Leo G. Sands 

FCC commercial radiotelephone or radiotelegraph 
license can be your insurance of a secure future. 

SOME one million vehicles are equipped with radiotelephones. 
About 80,000 boats, from rowboats to ocean liners are 

equipped with marine radiotelephones. More than 80,000 aircraft 
carry radiotelephones; many also carry radar. According to the 
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most recent FCC annual report, there 
are almost 10,000 AM, FM and TV 
broadcasting stations. There are also 
numerous TV translator stations which 
extend TV reception to areas out of di- 
rect range of regular TV stations. There 
are hundreds of microwave repeater 
and terminal stations in use. 

In addition to the 1,400,000 transmit- 
ters licensed for private use, telephone 
companies and around 600 miscellane- 
ous common carriers provide radiotele- 
phone service to the public on a fee 
basis. All this radio equipment requires 
both operation and servicing. In most 
cases, you need an FCC radiotelephone 
license to do either-and that license 
could be your ticket to a fine career. 

Swelling the demand for licensed 
radio technicians is the recent boom in 
Citizens Radio. While an operator li- 
cense does not require the taking of an 
FCC exam, certain adjustments and 
parts replacements which can affect 
transmitter frequency or cause an in - 

Telephone companies and television booster 
systems often employ microwave r-elay. Recent 
expansion of facilities has created demand 
for people to operate and service equipment. 

ti 

crease in power beyond the presyribed 
limits can only be performed by a per- 
son with a commercial operator license. 

But, you don't have to learn the code 
to get a commercial radio operator li- 
cense unless you want to become a ship- 
board radio operator. 

If you are interested only in repair 
and installation of two-way radio trans- 
mitters, a second class radiotelephone 
operator license will suffice. But if you 
want to take charge of a broadcasting 
station, you should have a first class 
"ticket." 

To get a second class license you must 
be a citizen of the United States, be able 
to speak English and pass three written 
examinations. For a first class license 
you must pass an additional exam. 

For the glamorous radiotelegraph li- 
cense you must be able to transmit and 
receive 16 code groups per minute (sec- 
ond or third class license), or 20 code 
groups (25 words) per minute (first 
class license) . 

For FCC commercial license examinations, you 
would be smart to bone p on electrical and 
electronic formulas and schematic diagrams. 
Various license manuals can be of much help. 

You must pass the following FCC ex- 
aminations for a license to perform 
the jobs listed below: 

FCC EXAMINATION 
RIND OF JOS E EMENTS 1) 

1 2 T 6 S 6 R 

Mobile radiotelephone servicing 

Marine radiotelephone servicing 

Aviction radiotelephone servicing 

(itizens radio servicing 

Rodar speed meter servicing 

Roder vehicle detector servicing 

Marine radar servicing 2 2 2 

TV station operator 

AM broadcasting station operator 

FM broadcasting station operator 

Non-commercial (under 1 kw) FM 

broadcasting station operator 
. 

Passenger or cargo ship 

radio operator 
. 

II) See teat for description of .aaminotion elemen s. 

(2) Rodar endorsement on first or second class 
radiotelephone or radiotelegraph operato, I. 

c.ns is satisfactory. 
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TV transmitter operator at WRCV-TV, Phila., Thousands of private planes are equipped with 
sits at control console and brings station radiotelephones which require licensed servic- log up to the minute. For work of this nature, Ing. Here technician from San Jose Avionics first phone license Is generally required. moves In to install and check out plane radio. 
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What are these men doing? 
Flat reflector serves as a 
mirror to bounce micro- 
wave signals from railroad 
communications system to 
another antenna miles 
away. Man at right is ad- 
justing the small microwave 
horn antenna with left hand 
while co-worker uses 
walkie-talkie to instract 
men below in adjusting 
a ground -level transmitter. 
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Operator license tests are given at any 
of the Federal Communications Com- 
mission field offices. Before gcing to one 
of the field offices, you should get a copy 
of FCC rules, part 13, obtainable from 
the Supt. of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 
for 15 cents. When you think you are 
ready, write or call the FCC field office 
nearest you for time and date when you 
can take the examination. Plan on 
spending the better part of the day at 
the field office. 

Long before you take your tests, start 
boning up, even if you have plenty of 
electronics experience. It isr_'t that the 
tests are very tough or tricky, but that 
most of us soon forget many of the equa- 
tions dealing with electrical and elec- 
tronic circuits. If you know how to use 
a slide rule you may find it a big time- 
saver. But you cannot bring along notes 
or lists of equations. 

All applicants are not given the same 
[Continued on page 102] 
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This CBS -TV transmitter operator not only 
controls his station's signals at the trans- 
mitter site, but must be prepared to make any 
necessary equipment repairs. Note scope. 

Local radio stations, employing comparatively Girls also find jobs in radio. Restricted radio - 
low power, are good starting places for men telephone ticket is all that is required to give 

who want to break into commercial radio -TV. this gal authority over station, mobile units. 
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Above, AM tuner is seen unplugged from 
other units. At left, project plugged 
together. Preamp is left of tuner. 

the El 

Build -it Course -4 
Theory and practice are combined in this month's 
project-an AM tuner to plug info previous projects. 

PART 
4 of this series is devoted to the AM tuner. It is treated 

in the same manner as the projects in the first three parts. 
Complete constructional details are given, along with the theory 
of its operation. The unit is designed along basic lines and is ca- 
pable of rendering good performance. 

It utilizes the plug-in arrangement. This enables it to pick up 
power from the power supply (project 1) and feed its output 
signals to the preamplifier (project 3 in the series) . For those 
who wish to build the tuner minus the plug-in feature, the oper- 
ating voltages are given below the schematic diagram. 

AM is amplitude modulation. It is the system used on the stand- ard broadcast band for the transmission of intelligence-voice 
and music. Stations are assigned carrier frequencies within the 
band of 550 kc to 1600 kc. A carrier, or radio wave, may be varied 
in many ways for the superimposition of intelligence. In AM, the 
variable factor is the strength of the signal. If a 1000 cycle tone 
(within the audible range) modulates a carrier, the result is a 
radio wave that rises in strength and falls to zero 1000 times per 
second. 
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Underside view of tuner. Plug at bottom is 

PL3. which goes to preamp. PL4 is at right. 

Follow wiring guide during construction. Don't 
overheat D1, D2. top right, while soldering. 
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1 -inch hole is drilled In chassis and plate (left) 
bolted on. U -clip holds transformer to plate. 

Schematic. Power supply feeds 250 VDC to pin 7 on 
PL4, 6.3 VAC to pin 3. Audio output is on pin 2 of PL3. 

At right, screwdriver tunes C24A, main tuning capaci- 
tor. Adjacent screw is trimmer on C24B in oscillator. 

The tuner is on the receiving end. Its 
job is to tune, amplify and detect. We'll 
consider these functions separately in 
a moment. From the variety of circuits 
that have been used in receivers, the 
superheterodyne has emerged as the 
most popular. It fills two important re- 
quirements-selectivity and sensitivity. 
Selectivity is the tuner's ability to reject 
noise and interfering stations. Good 
sensitivity enables it to boost a signal 
without unduly amplifying atmospheric 
noise along with it. 

For a detailed description of the sig- 
nal pathways through the tuner's cir- 
cuits, see the full -page theory diagram. 

The term "tuner," as generally ap- 
plied, is a misnomer. Actual tuning 
occurs in the section of the unit often 
called the "front end." The first impor- 

[Continued on page 104] 
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Note alignment holes at top of two IF 
transformers, also tuned under chassis. 
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PARTS LIST 

(Numbers continue from last month's project) 
R34--24,000 ohm resistor y2 watt 
R35-15,000 ohm resistor I watt 
R36-100 ohm resistor y2 watt 
R37-20,000 ohm resistor y2 watt 
R38-I0 megohm resistor 1/2 watt 
R39-1 megohm resistor I/2 watt 
C24A,C24B-Dual-section broadcast tuning 

capacitor (Allied #61HO6S) 
C25,C27-.033 mfd ceramic disc capacitor (all 

capacitors 400 volts or higher) 
C26-47 mmtd mica capacitor 
C28-330 mn-fd disc ceramic capacitor 
C29-.002 mfd disc ceramic capacitor 
C30-.l mfd paper capacitor 
LI-Ferriloopstick (5' Superen or equiv.) 
12-Miniature oscillator coil (Miller 70-OSC) 
V7-6BE6 tube 
V8-6BA6 tube 
IF1-455 kc IF input transformer (Miller 12 -CI) 
IF2--455 kc IF output transformer (Miller 12-C2) 
DI,D2-1N34 crystal diode 
PL3,PL4-8-pin chassis mount plug (Cinch -Jones 

P3084B) 
Misc.-Two 7 -pin tube sockets with center posts, 

aluminum chassis 4'x6"*l'/2" (Premier 
ACH-436) 
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Blood... Pressure - 
Electronically 

p r,. 
! 

.. 

SURGEONS may now get a continuous reading of a patient's 
blood pressure and at the same time regulate the supply of 

controlling drugs to maintain a pre -determined pressure level, 
thanks to a new electronic device developed in England. 

The blood pressure follower, as it is called, does not use the usual arm cuff and stethoscope. (The stethoscope picks up ar- terial pulsation) . The new instrument only requires that a small digital cuff, with a crystal microphone inside be fitted over the patient's forger. , [Continued on page 107] 
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In photos above, pneumatic cuff is slipped over 
patient's finger prior to operation. Piezo- 
electric crystal inside cuff performs functions 
of stethoscope. Small unit causes no discom- 
fort, may be left on for continuous readings. 

Anesthesia is administered to patient during 
operation and constant check on blood pres- 
sure Is maintained all the while. Machine also 
governs the administration of drugs to keep 
blood pressure at a pre -determined level. 
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E / reports on the 

Paco Stereo 
Preamplifier -Amplifier 

Two preampliers and 20 watt amplifiers are con- 

tained in one cabinet in this integrated stereo kit. 
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Completed kit is above, showing operating controls on front panel. Parts, 
prior to assembly are below. Plastic bags along bottom contain small parts. 

THE key word in describ- 
1 ing the Precision Appa- 

ratus ratus Company's SA -40 is 
"integrated." One chassis 

" , a contains most of the elec- 
'; a.;` tronics for reproducing r.. t stereo program material. 

k . Two separate preamplifiers 
d 

and power amplifiers .uni- 
- 

. R fled in such a way can serve 
two important purposes. 
First is cost. Tally up the 
expense of the four corn- 

' ponents purchased individ- 
ually and you'll probably 

exceed the SA -40's. Factory wired, ít amounts to $129.95; for 
the kit it is $79.95. 

Second consideration; it's neater. There's no need to stack a 
group of cabinets. The overall physical volume is inclined to be 
less, too. And all operating controls appear on a single panel. 

On the debit side arises the question: "What dó I do with my 
present equipment?" Owners of good monophonic hi-fi gear 
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Underside of . main chassis after mounting 
parts. Hand holds output transformer leads. 

_! 
Metip. r .ls 

would probably elect to add on com- 
ponents to achieve stereo. 

Construction time for the kit ran close 
to thirty hours. This figure includes ad- 
justments, and a checkout of each power 
supply voltage on the schematic. If the 
kit builder owns a meter, this final step 
should be done. It could reveal a wiring 
error. Assuming that the kit performs 
perfectly, measure the voltages and 
pencil them in next to the values printed 
on the schematic. You'll find that what 

After wiring power amplifiers and the power 
supply, AC cord is plugged in for checkout. i: 

r . i 

Above, printed circuits are used instone and 
equalizer circuits. Pencil shows one installed. 

At left, switches and controls used in the 
preomps are mounted to separate sub -chassis. 

you measure may vary as much as 20 
per cent (up or down) from the recom- 
mended voltages. If the unit needs 
troubleshooting at a future date, the 
notations will prove valuable. Also, this 
kind of checkout enables you to become 
more familiar with the circuitry. 

Building the kit is not difficult-but it 
is extensive. Paco's manual, a 90 -page 
book, assumes that it will be assembled 
by a rank beginner. A large section, is 
devoted not only to the technique of 
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soldering, but types of solder, irons, etc. 
Clear photos illustrate this. 

We do',, however, recommend that the 
builder have at least some experience 
with kits under his belt before tackling 
this one. 

There is one innovation in wiring this 
piece of equipment that should be more 
common in kit construction where possi- 
ble. That is, actually operating part of 
the circuit to detect errors before all the 
wiring is complete. It's especially help- 
ful in a unit with extensive circuitry. 

Y ' . . y,° Y, No 

;-n 

Here's how it's applied in the SA -40. 
The two power amplifiers and power 
supply are wired. A speaker is hooked 
to the output and a signal from a'tuner 
or crystal cartridge fed to the input. If 
the quality sounds good, wiring of the 
preamplifiers proceeds. The advantages 
here are obvious. 

The major `steps in construction are 
shown in the photographs. The de- 
signers of this kit took pains to keep the 
numerous ground points centralized. 

[Continued on page 103] 

Above left, chassis ready for cabinet. Inputs 
are jacks at right, speaker strips along rear. 

Above shows wiring completed. Preamp con- 
frot panel, right, is fastened to main chassis. 

Parallel -Separate switch (near top) is thrown 
to Parallel for 40 watt monophonic output. 
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El assembles 

A Signal Tracer Kit 
Visual and aural indications from this unit will 
pinpoint loss of signal in audio or radio circuits. 

j"HE Knight Signal Tracer is a valuable instrument for the 
11 radio and TV technician, hi-fi enthusiast or electronics ex- 

perimenter. It is basically a high -gain amplifier which allows 
both visual and aural indication of a modulated RF (radio fre- 
quency) or audio signal. 

Construction proceeds with mounting the various controls, 
tube sockets and terminal strips. Wire leads are already precut 
to length, color coded and have the ends stripped for connecting 
and soldering. The assembly is done in three wiring stages. All 
resistors are .conveniently mounted on cards and identified with 
a code number. It is not necessary to know the color code for 
finding any resistor. 

The total time of construction from opening the packing box 
to operating the tracer was six hours. 

The signal tracer can be applied to trace signals in a receiver 
by using the RF probe. The probe is placed on the antenna 
lead and several stations should [Continued on page 107] 

Layout of parts prior to assembly and wiring. Underchassis view with large parts mounted. 
Small components are packed in plastic bags. Hand is holding the power transformer leads. 
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Probe is used to check for dead 
stage in FM tuner. Eye indicator 
is top left, speaker at center. 

Wiring underchassis is complete. 
Pencil points to special wattmeter 
transformer for measuring power. 

Top wiring is finished and magic 
eye tube properly positioned in 
its bracket to right of speaker. 
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E l surveys 

FM Radios for Your Car 
Why are there so few FM tuners for your auto? Why 
are they so expensive? Just how good is FM mobile? 

I , 
- 
' -". 

y 
. i, -..1-- , 

--k.."-- ,..ii" 

c.110 Y1 

Here is the unique Gonsef mobile FM converter that simply plugs Into your 
existing AM auto radio. It detects FM signal, then converts it to 800 kc. 

German -made Becker AM -FM auto radio Blaupunkt "Frankfurt" model, made by the 
operates on 6 or 12 volts, has push buttons. Robert Bosch Co., has AM, FM, long wave. 

--- 
.- - 
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0 MOTOROLA INC. 

Mr. Ed Nanas 
Feature Editor 
Electronics Illustrated 
67 West 44th Street 
New York 36, New York 

Dear Mr. Nanas: 

At Motorola we have no 

we have never felt 
FM. 
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plans for an FM car radio as = -Tacticte application of 

General xato Corporation 

DELCO 
DIVISION 
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Dear FA' 
We ll not 

Mr. Ed Nana* Feature 
ELECT 

Editor 
RONjCS ILLJSTRATED 67 Nest 44th Street New York 36, New York 

Mear Mr. pana*: 

We have done 
a* it reta to 

aontinu,ng experimentation 
ntabiie radio*. 

W. have, hove,,,. fo aad far r either 4 ear 
radios 

t a r that therei* no demand of,tbr*, The we f such as New 
Loe the 

big melzopolttan adi. York or Aa/ele*, 

oe 
oroducinS 

:o 
the FM field 

Here is a sampling of responses concerning the manufacture of mobile FM 

radios. Every American manufacturer, except Gonset, replied in negative. 

HIGH fidelity in the home is pretty much taken for granted. 
But what happens when a person who is accustomed to the 

"utmost" living room audio steps into his car? Well, we've been 
hearing quite a few grumbles about AM in automobiles. "Too 
much rock 'n roll." "Terrible static, even when there's no thun- 
derstorm." "I was listening to a violin concerto, drove over a long 
bridge, and when I landed on the other side the concerto was over 
and some guy was selling soap." 

One would think the answer would be FM radio. But there's 
preciously little in the way of FM automobile radios available. 
What is available, though, is darn good, as' our in -the -car tests 
proved. There are two West German radios with FM, the Blau- 
punkt and the Becker, and joining them on the market is the new 
Gonset tuner, an American made unit. 
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Installation of the Gonset converter starts 
with the major unit and the metal strap. 

Two screws support the tuner. Jack goes to 
antenna receptacle on the car's AM radio. 

Rupert Alberga of Custom Auto Radio. 
Queens. N. T.. checks the antenna height. 

Why so few? After all, the fidelity of 
FM is potentially superior to AM be- 
cause of its wider bandwidth. FM pro- 
gram schedules are generally agreed to 
be "more adult"-classical music, se- 
rious discussion, rebroadcasts of inter- 
esting foreign programs. Most major 
stations in large cities, network and in- 
dependent, "simulcast" their schedules 
on both AM and FM, so the FM -only 
listener seldom has to worry about miss- 
ing a network show. 

Many college and university stations 
are on FM, as are other non-commercial, 
public service stations. The shorter 
wavelengths of FM can be received 
while driving through short tunnels and 
across steel bridges, whereas AM is 
usually knocked out entirely. And static 

n ¡ 
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- 
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N 
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41' L 

Strap Strap is fitted on the underside of the tuner, 
then is bent to conform to the doshboord. 

- \i 
. 

°3 

I. 

limiting circuits in FM sets let you listen 
almost entirely without annoyance dur- 
ing electrical storms. 

If mobile FM is so good, why the ap- 
parent lack of interest here in America? 
We queried just about every -major au- 
tomobile manufacturer about their 
plans for including FM in their 1960 
models. We didn't get any affirmative 
answers. We queried all the auto radio 
manufacturers. Again negative an- 
swers (excerpts of which are repro- 
duced on these pages) . 

The objections of the American 
manufacturers are well taken. After all, 
they are in business to make. money and 
there just isn't any sense in their manu- 
facturing a product they think won't 

[Continued on page 108] 
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can you log 'em? 

Here's Hank Holbrook 
at his listening post 
in Bethesda, Md. He 
is perhaps top LW - 
MW listener, having 
received verifications 
from 470 LW stations 
and 1,958 MW sta- 
tions. The two re- 
ceivers are the Na- 
tional RBL-2 on the 
left (15 to 630 kc in 
6 bands), and a Ham- 
morlund HQ -129X 
which tunes from 
540 kc to 30 mc. 

Radio Beacons -Rare DX 
By C. M. Sfanbury H 

CHANCES are you've pushed your radio dial above the edge 
of the standard broadcast band and heard a high-pitched tone 

transmitting RAB continuously in International Morse code. But 
then you probably went elsewhere, as this kind of "program- 
ming" becomes boring fast. 

On the other hand, maybe this unusual sound stirred your in- 
quisitive nature and after a little research you learned that RAB's 
signals were coming from Guatemala, and that RAB's purpose 
was to serve as a radio beacon to guide aircraft north from Gua- 
temala City. Now assuming you're interested in DX (confirmed 
reception of distant stations), it probably hit home quickly that 
this is the easiest way to log Guatemala and Central America on 
medium wave. 

What are the DX potentials of beacon stations? First we'll need 
a long wave receiver since many such stations operate between 
200 and 414 kc. Now those of you who have already done a little 

Here is the transmit- 
ter building of range 
station located at 
Muskoka Airport. 
Bracebridge, Canada. 
Poles are part of 
antenna system. Iden- 
tifies as QA on 272 
kc, 400 wafts. Official 
call is YFM9. It op- 
erates 24 hours a day. 
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Curacao 

r7 L 
CpR¡.CAO, NEq}{LNLAN ANTILLES 

RECEPTION CONYIR?O - November 10, 1958 

L % ,...,,,'/^-- 
CSeal talscam Serrleas 

O.I. . m . 

Leff to right: Radio Facility Charts can be valuable aid in identifying sta- tions; prepared QSL card from Curacao; letter QSL from PAA regional office; 
personal reply from PAA beacon on one of ill -famed Devil's Island locations. 

LW listening please stand by while the 
other readers catch up with you. 

After a few days monitoring low fre- 
quencies, -you will become used to an 
unending series of squeals (technically 
known as tone or A2 modulation) from 
one end of the band to the other. You 
will also notice that most stations oper- 
ate continuously and there are very few 
clear channels. From late spring to early 
fall static is quite heavy. 

Sounds like a DX nightmare, doesn't 
it? Well, before you tune out, let's dig 
a little deeper. Truth is the beacons can 
be a DXer's paradise-when he knows 
how to handle them. 

Why a paradise? Three top-notch 
reasons. First that tone, or A2 modula- 
tion-any veteran DXer will tell you 
it's twice as effective as voice transmis- 
sion. For example broadcast band sta- 
tions conducting DX tests on crowded 
channels will frequently use tone to cut 
through the interference. 

Second, and even more important, 

most beacon stations identify continu- 
ously. Thus a station may be heard for 
only a few seconds, yet be logged and 
reported. Suppose you don't read code. 
You don't have to! These stations trans- 
mit their call so slowly that, if necessary, 
the dots and dashes can be copied down 
and decoded later. 

The above reasons more than make 
up for crowded channels, low frequen- 
cies and a six month listening season. 
So the third reason is the clincher- 
really rare DX targets. HYI, for in- 
stance, is on the famous, or infamous 
Devil's Island. 

The best buys in LW receivers are 
military surplus receivers. But they're 
a little tricky to locate and sometimes 
require conversion. Conversion man- 
uals are available commercially. Check 
with some of the large mail order houses 
specializing in such equipment. On the 
other hand, most communications re- 
ceiver manufacturers make suitable 

[Continued on page 108] 
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TIMES TO TUNE 
These time periods represent only peak periods. DX reception is 

possible on long wave anytime during hours of darkness. Sunset 

skip from o given station rarely lasts more than one-half hour. 

FREQ. 
(KCS) 

SUNSET SKIP NORMAL RECEPTION 

1605-1750 1 hour before to 1 hour after sunset After midnight 

505-535 2-3 hours after sunset After 0200 

300-415 2200-0200 Aher 0400 

200-300 none After 0400 

LONG WAVE, DX GUIDE 
Stations in BLACK are easily heard in United States and Canada. 
Stations in RED ae more difficult to kg, excellent DX catches. 

FREQ. 
(KCS) 

STATION 
CALL 

LOCATION ADDRESS AND NOTES 

528 KB Kindley AFB, Bermuda Officerin-Charge, Radio Facility KB. 

Prepare own verification card. 

419 GYE Guayaquil, Ecuador Braniff International Airways, Guayaquil. 
Frequently has clear channel. 

415 HMO Hermosillio, Mexico 
Jefe, Depto. de Communícaiones, Cía. 
.Mexicans de Aviation, Mexico, D.F. 

406 SWA Swan Island 
Federal Aviation Agency, Swan Island, 
via Tampa, Florida. 

405 HYI Devil's Island 
0 -in -C, Radio Beacon HYI, c/o Pan American . 

World Airways, Cayenne, French Guiana. 

400 SG 
HIV 

San Jose, Guatemala 
Ciudad Trujillo, D.R. 

Pan American World Airways. 

391 SJU San Juan, Pi,erto Rico Federal Aviation Agency. 

385 ESM Esmeraldas, Ecuador Pan American Grace Airways, Esmeraldas. 

382 ZQC Piarco, Trinidad International Aeradio (Car.) Ltd. 
Prepare own verification card. 

380 TIKY Puerto Limon, C.R. Pan Anerican World Airways, San Jose, C.R. 

350 ASN Ascension Island 0 -in -C, Radio Facility ASN, Ascension AAFB, 
c/o Patrick AFB, Florida. 

347 BQN Ramey AFB, P.R. 
0 -in -C. Radio Facility BQN. Prepare own 
verification card. 

343 PIG Curacao, Netherlands 
.Antilleí 

0 -in -C, Aeronautical Teleccmmunications 
Services, Dr. Albert Plesman, Aerodrome, Curacao. 

326 NW Cape San Blas, Panama Pan American World Airways. 

296 V Sablé Island O -in -C, DOT Radio Station YGF, c/o P.O. Box 
790, Halifcix, Nova Scotia. 

M Cape Mala, Panama 
0 -in -C, Radio NMR19, c/o U.S. Coast Guard, 
San Juan, P.R. Prepare own verification card. 

292 MIQ Maiquetia, Venezuela Pan American World Airways. 

280 MID Merida, Mexico 
Jefe, Depto. de Communicaciones, Cia. 
Mexicana de Aviation, Mexico, D.F. 

260 CM S. Caicos Island, 
Turks and Caicos Islands 

Pan American World Airways. 
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Give El As A Christmas Gift 

Special Gift Rites 
One, -1 yeargift subscription . $2.50 r 
Each ádditional 1 year gift . '. . . . .. $2:00 

'Iry the Únited States, possessions and Canada. 

(Appropriate gift announcement card in your name, will 
be mailed to each recipient in time for Christmas) 

.E-LECTRONICS 1LLUST_ RATED: 
'Far/cell Greenwich, Conn. 
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Oscilloscopes 

Continued from page 46 

if the sweep selector switch is set to the 
position "10-70," then by rotating the 
sweep VERNIER control you can obtain 
any frequency within this range. If the 
selector switch is set at some other 
value, say 500-4000, rotation of the 
sweep vernier will enable you to obtain 
a desired sweep frequency within this 
range. The reason such a control is 
available is to enable the user to obtain 
a specific number of waveforms on the 
screen. For example, suppose you are 
feeding a wave into the vertical input 
system which has a frequency of 1,000 
cycles. In order to get one cycle of this 
wave on the screen, the sweep should 
have a repetition frequency of 1,000 
cycles per second. If you want two com- 
plete cycles to appear on the screen, the 
sweep selector and sweep vernier con- 
trols are adjusted until the beam is 
sweeping at half this rate, or 500 times 
a second. In most applications involv- 
ing the oscilloscope, it is generally de- 
s_rable to have two or three cycles of 
the input wave displayed to eliminate 
reading errors. 

Other names for the sweep vernier 
control are; FINE FREQUENCY, FRE- 
QUENCY VERNIER, -and SWEEP 
VERNIER. 

Every oscilloscope has a vertical gain 
control and a horizontal gain control. 
These adjust the height and width of 
any pattern on the screen. There is 
no difficulty at all in their use. Asso- 
ciated with the vertical gain control on 
some oscilloscopes is a vertical attenu- 
ator. This is a 3 or 4 position selector 
switch designed to attenuate strong in- 
put signals so that the entire pattern 
will be seen on the screen. In short, it 
prevents the input stages from being 
overloaded. When a signal is applied 
to the vertical input terminals, the at- 
tenuator control is set to the position 
that gives a pattern of desired height 
on the screen; then, by adjusting the 
gain control, we can make the pattern 
either larger or smaller. 

This control is frequently marked 
"X100," "X10" and "Xl." This stands 

for attenuation of 100:1, 10: 1 and 1:1. 
When it is in the Xl position, the input 
wave is applied directly to the vertical 
input system without any attenuation. 
If it is desired to reduce the signal by 
a factor of 10, the control would be ro- 
tated to the X10 position. If further 
signal reduction is required, the atten- 
uator control would be rotated to the 
X100 position. 

Occasionally, the positions on the at- 
tenuator would be marked .01, .1, 1. See 
Fig. 2. These correspond to X100, X10, 
and Xl. Sometimes a horizontal atten- 
uator is employed in connection with 
the horizontal gain control; however, 
this is not common and would not or- 
dinarily be encountered. 

Another vertical system control is a 
VERT POLARITY switch. This has 
two positions, normal and reverse. By 
flipping from one position to the other, 
we can reverse the polarity of any pat- 
tern present on the screen. This is par- 
ticularly useful in TV alignment where 
a response pattern may appear upside 
down. By using the VERT POLARITY 
switch, it can be brought to the form 
normally shown for such patterns. See 
Fig. 3. 

A knob marked SYNC AMPLIFIER 
(or SYNC AMP) takes a small portion 
of the input signal applied to the ver- 
tical system and applies this to the 
internal sweep generator of the oscillo- 
scope. Its purpose is to lock in the 
sweep generator to the frequency of the 
input signal or to some multiple or sub - 
multiple of it. In this way, a stationary 
pattern can be obtained on the screen. 
To use this control, a signal is applied 
first to the vertical input system and 
displayed on the screen. Then the 
SYNC AMP knob is slowly rotated 
clockwise until the pattern becomes 
stationary. At this point, control rota- 
tion should be stopped. If it is ad- 
vanced beyond this point, the pattern 
may become distorted by multiple trig- 
gering, with the result that a series of 
partial patterns will be obtained on the 
screen and the result can be confusing. 

Additional names for the SYNC 
AMP control are: SYNC LOCK; SYNC 
ADJ; SYNC SIGNAL, and just plain 
SYNC. _iv 
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. CRT TESTER-REACTIVATOR CRT.2 

NOW - . . a TESTER-REACTIVATOR really designed to test, 

I repair and reactivate EVERY PICTURE TUBE MADE - whether 

black and white or color ... with exclusive features never 

before found in picture tube testers. 

Housed in 1 /// 
hand -rubbed I ` / 
oak carrying , . T ' ease--coin-.- 
Plete with i, 
MULTI -HEAD 

Model CR1.2 

$S'so 
TERMS: 517.50 within 10 

days. Balance SI I month- 

ly for 4 months. 

The CRT -2 steps in and Solves the limitations and shortcomings of 

Present day CRT Testers. Unlike ordinary CRT les ers hat keep entering 

the field with a limited range of operation, the CRT 2 employsti a. new 

brilliantly engineered Circuit designed to test, repair and reactivate 

every black and white or color picture tube made. The CRT -2 eliminates 

the guesswork and risk that until now, has always be n present when a 

Picture tube is reactivated. It accomplishes this by providing perfect 

control of either the 'Boost' or 'Shot' method of react vction. 

THE CRT -2 DOES ALL THIS RIGHT IN THE CARTON, 

OUT OF THE CARTON OR IN THE SET 

TEST 
far quality of every black and white and color picture tube 

for all inter -element shorts and leakage up to one megohm 

r for life expectancy 

REPAIR 
Will clear inter -element shorts and leakage 

Will weld opens between any two elements in the tube gun 

REACTIVATE 
The unique Controlled' SHOT' (high voltage pulse) method of reaCtiva- 

tlon provided by the CRT2 will restore picture tubes to new life in 

intances where it was not possible before. Furthermore the high 

voltage ís applied without danger of stripping the cathode as you 

always have perfect control of the high voltage pulse. 

The BOOST' method of reactivation also provided by the CRT2 is 

used effectively on tubes with a superficially good picture but with 

poor emission and snort life expectancy. It will improve definition, 

contrast and focus greatly and add longer life to the Picture tube. 

THE MULTI-HEAu)(Potent pending) . , , A SINGLE PLUG IN CABLE 
11 THE 

UNIQUE TEST HEAD - A tremendous advance over the maize of 

cable and adapters generally found with other testers. Enables you to test, 

repair and reactivate every type of picture tube with greater convenience than 

ever before ...50 degree to 110 degree types from 8' t0 30 , whether 12 pin 

base, 8 pin base, to pin base ...even the very latest 7 pin base. A special 

color switch on the MULTI -HEAD enables you to test, repair and reactivate 

each of the red, green and blue color guns separately. 

WATCH IT REACTIVATE THE PICTURE TUBE-you actually see and con- 

e trot the reactivation directly on the meter as it takes place, allowing you for 

the first time to properly control the reactivation voltage. This eliminates the 

danger of stripping the cathode of the oxide coating. It enables y,u to see the 

speed of reactivation and whether the build-up is lasting. You will see if the 

cathode contamination is too great and if the picture tube is too tar gone to 

be reactivated. 

3 CONTROLLED "SHOT" WITH HIGHER VOLTAGE FOR BETTER 

REACTIVATION - Stronger than any found in other testers... high enough 

to really do the job - yet controlled to avoid damage to the picture tube, 

4UNIQUE HIGH VOLTAGE PULSE CIRCUIT - Will bum out interelement 

e shorts and weld open circuits with complete safety to the picture tube. 

de VISUAL LIFE TEST - Enables both you and your customer to see the life. 

ear expectancy o1 any picture tube right on the melee. The fact that your Cus- 

tomer can see the results of your tests as you make them virtually eliminates 

resistance to picture tube replacement when necessary. 

6 TESTS, REPAIRS AND REACTIVATES SPECIAL LOW SCREEN VOLTAGE 

TUBES - Many new type picture tubes use special low voltage of approxi 

rrlately 50 volts. The CRT -2 í1l test, repair and reactivate these types with 

the same thoroughness of the regular types with complete safety. 

SEPARATE FILAMENT VOLTAGES - Including the very latest 2.35 volt 

it and .4 volt types as welt as the older 6.3 colt types. 

TESTS, REPAIRS AND REACTIVATES 'SF' PICTURE TUBES - found in 

fir the newest Sylvania and Philco TY sets. These picture tubes have different 

base pin connections than standard picture tubes and there is always an 

element of risk that the tube may be burned out when tested with ordinary 

picture tube testers. The CRT -2 is designed to accommodate this new base 

pin arrangement and will test the tube with no danger of damage. 

ADDITIONAL FEATURES 

Employs the time proven dynamic Cathode emission test principle Large apt" 

meter with heavily damped movement far smooth action, accuracy and long life 

Provides separate shorts test for each element in the picture tube Filament 

continuity ís shown on a separate glow indicator An easy In reed instruction ,T 

manual contains all Inc latest (ethnic information on old and new type picture - 

tubes Housed in handsome hand -rubbed oak carrying case with special compart- 

meet for MULTI -HEAD and Itne cord. potent pending 

1Fe.L"a_, .+v.ra.. 
. 
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Ire -CIRCUIT CONDENSER TESTER cTv 
ja: 

Here is an IN -CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT -1 actually steps In and takes over 'r w 

where all other in -circuit condenser fad. The ingenious application of a dual bridge principle gives the CT -1 a 

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

in -circuit checks: 

Quality of condensers even with circuit shunt 

resistance . (This includes leakage. charts, 

opens, intermlttents) r Value of all Condensen, from 200 mmfd. to .5 mfrs. 

Quality of all electrolytic condensers (the ability to 

hold charge) 
Transformer, socket and wiring leakage capacity 

out -of -circuit checks: 

r Quality of condenser . . (This Includes 

leakage. shorts, opens and intermittents) 
r value of all condensers from 50 mmfd. to .5 mfd, 

r Quality of all electrolytic condensers (the ability to 
hold a charge) 
High resistance leakage up to 300 megohms 

r New or unknown Condensers ... transformer, socket, 
Component and wiring leakage Capacity 

OUTSTANDING FEATURES 

Ultra -sensitive 2 tube drift -free Circuitry 

Multi -color direct scale readings for both quality and 

value ... in -circuit or out -of -circuit 

Simultaneous readings of circuit capacity and circuit 

resistance 

Built-in hi -leakage indicator sensitive to over 300 

megohms 

Cannot damage circuit components 

Electronic eye balance indicator for ever treater 

accuracy 

Isolated power line 
Model CT -1 

SG 
TERMS; 59.50 within 10 

7 days. Balance 55 monthly 

Housed in sturdy hammertnne finish steel 4 Net 
for 5 months. 

case . comes complete with test leads 

EASY TO BUY IF SATISFIED-see order form on facing page I> 
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FOR 10 DAY FREE TRIAL 
Convince yourself at no risk that CENTURY instruments are indispensable 
in your every day work. Send for instruments of your choice without obliga- 
tion ... try them for 10 days before your buy ... only then, when satisfied, 

pay in easy -to -buy monthly installments - without any financing or carrying charges added. 

HowBa a 
Peak to-Peakated VACUUM TUBE VOLT- METER 

WITH LARGE EASY -TO -READ 6" METER - 
featuring the sensational new MUTT! -PROBE Potent Pending 1.1 

No extra probes to buy] The versatile MULTI -PROBE does the work of 4 probes 
O DC Probe O AC -Ohms Probe a to -Cap Probe O RF Probe i 

The VT -1 Is a tremendous achievement in test equipment. With its unique MULTI -PROBE it will do all the lobs a V.T.V.M, should do without the expense of buying additional probes. No finger de you have to cart around a maize of entangled cables, lose time alternating cables or hunting for a mis- placed robe, with Lust a twist of the MULTI -PROBE tip you Can set it to do any one of many time - Saving 
probe. 

A special holder on side of case keeps MULTI -PROSE firmly In place ready for use. 

OUTSTANDING FEATURES FUNCTIONS 
DC VOLTMETER will measure D.O. down to 1.5 volts full scale With minimum mum Circuit loading, and give accurate readings of scale divisions as no as .025 rafts ... will measure low ACC and oscillator bias voltages Nom .1 volts or less up to 1500 eons with consistent laboratory aeeuree on all r Zero center provided for all balancing measurements such as discriminator, litio detector alignment and fi amplifier balancing. 
AC VOLTMETER True Peao.to-eak measure. 
TIs as low as 3 volts of any wave form including 

V sync, deflection voltages. video pulses, distortion in hi-fi amplifiers. ACC and color TV gating pulses . , . scale divisions are asily read down to .1 volts Measures RMS at 1;20th the circuit loading o/ a V.O.M.... Unlike most other V.T.V.M.'s there is no loss in accuracy on the lowest AC range. 
ELECTRONIC OHMETER . , Measures from o to 1000 mgohms ... Seale divisions are easily read down to .2 ohms ... Will measurer istance values from .2 ohms to one billion ohms ... will detect 
hñh 

restatance I in electrolytic and by.pas, denser.. 
RF and LO -CAP MEASUREMENTS . wit these extra VT.? functions you can measure cottages in extremely high -tended.. circuits such s sync and ACC purses, driving saw tooth volteteo. color TV gating pulsas, mixer output levels, I.F. stage.by.staae gain and detector inputs. 

110 - ® 
1 . INCLUDED WITH FAST -CHECK 

4 - CpjLO ® Enables you to [neck all (r v - picture tubes (including 
-- the n 

Completely portable - sail powered with long life batteries nits use everywhere New advanced pentode amplifier circuit . ainely low battery drain Lange S. t00 -microampere meter, many times 
Labosensitive 

tIran meters used in melt V.T,V.M.'s rtory a u,acy performance -2t 1 rue scle on OC, 5% aÍ Íu9 scale on AC Simplified multi -color easy.lo-reed *.scale meter No heat operation assures rigid stability are accuracy Immune to power line uctuations Anrpliher rectifier circuit with n eeeeey mp*eeeeee attrnator - a feature found only i costly laboratory instruments Meter completely isolated - practically burn out proof Hand-crafted e,ecu,try eliminates the service headaches of printed circuitry 1% resistors used for permanent accuracy 
e, ground return for low -loss OF re eeeeeement Micro 
P honehide ee-aeial connector Matching cover pro. beets instrument 'ace - snaps on and oft instantly. 

t 
E 

hi 

Model 
VT -1 

`_ 
. 

hammertone - , 
steel -Case - 

SPECIFICATIONS complete with y- MLTIPRB 

Housed in 

DC Volts - 0 to 13/6/30/I50, 300/600/1500 volts - - aC Volts (OMs aria Peat -to -Ptak) -- 0 lo )/12/60/)00/1200 volts TERMS: 514.51 Ohms - 3 to a Dillon ohms, 10 ohms center scale - Rs1/l0/100/1x/10x/ Model VT -1 wi'hin 10 days 1008/1M 
er - Peak reading demodulator supplied for use on all DC ranges 

SS8 
50 B a I a n e e s 1 1 Ten Center -.., available on all DC roll ranges with ter0 at mid.scaie monthly toe Decibel, - from -10 DD to t 10,22,36/50/62 based On the Dbre unit: ODD Net months. IMW in 600 ohms 

Impedance - II megatons DC. I megonm AC, 10 mesonms Lo.Cap Input Capacity - 170 meld. RMS. 250 meld. Peak.tcPeab. 2s meld. to -Cap ,iy1 5. W[ -4-.'"5.1 ` DetawY+-. C v -r b,é-- 1: 

FAST -CHECK TUBE TESTER Model 
FC2 4111 0110 Simply set two controls ... insert tube ... and press quality button to test F' 1 any of over 700 tube types completely, accurately ... IN JUST SECONDS! Over 20,000 servicemen are now sing the FAST -CHECK in their r a¡ ` servicing time way down, eliminating unprofitable tail -backs and 

every day work dare Cutting tfy by selling more tubes with very little effort. See /or yourself at no risk why 
their doll 

servicemen 
chose the FAST -CHECK above all other tube testers. 

Ark Housed t 
in hand- II, 
rubbed 
oak car- 
rying case 
omplete 

with CRT -Model FC-2 adapter 

PICTURE -TUBE TEST ADAPTER 

`s69°" 

new s ore-nek 110 -16 degree type) for cathode i rn " ' - emission, shorts and life - expectancy... also to refo- i vendee week picture tubes. 

RANGE OF OPERATION Checks quality of over 700 tubes types, employing the time proven dynamic cathode emission test. This covers more than 99'ró of all tubes in use today, including the newest ssrieO.String TV tubes, auto 12 plate -volt tubes. 0245, magic eye tubes, gas regulators, special purpose hi-li tubes and even foreign tubes. Cheeks for inter -element shorts and leakage. Checks for gas content. 
Checks for life -expectancy, 

C SPECIFICATIONS J -' 
d 

- a No lime consuming multiple switching ... only two settings required instead of banks of switches 
= ¡- on conventional testers No annoying roll chart checking . . . tube chart listing over 700 tube types is o' 

located inside Cover. New listings are added without Costly roil Chart replacement Checks each sec- 
tion of multi -section tubes and if only one section is defective the tube will read "Bad" on the meter scale 

ty 41 phosahor bronze beryllium0 
A se sot 

ets never need replacement 7.pin and 9 -pin straightenersty 
mountedot n panel Large 4tr type meter is the most sensitive available, pile voltage 

accidental burnout Special wale on meter for low current tubes o Compensation 
fully ge variation 12 filament positions Separate gas and short iewef indicators Line isolated - no shock hazards Long lasting etched aluminum panel. 

1JJ 

rl 

TERMS: 514 50 
within 10 days 
Balance $11 
monthly for 5 
months NOTE: Tile Fas2-Cheek nositi oly cannot become ;;sole the. . circuitry is engineered to actommpdate M- 

all future tube tepes as they tome cut. New tuve listines are lurnis S_t.++-. 
:., 

rrá.wc . . >ar- - 
-,fit' r +aF+T-as .::- -'ii'' %-,"tee: cw'' v`? 

CONVENIENT TIME PAYMENT PLAN - NO FINANCING CHARGES 

ALL CENTURY 

INSTRUMENTS ARE 

GUARANTEED FOR I CHECK INSTRUMENTS DESIRED 

ONE FULL YEAR ' 
The extremely low 

Model COT.O CRT 7tSTty etaetIVutoe 157.50 
It).50 within 10 days. Balance sll monthly for A months. 

Model CT4 InCircult Condenser Tester034.50 
prices are made' $9.50 within 10 days. Baianp $5 monthly for 

. 

months. 

possible because 1 Mnnel Vt.? BanerY Vacuum, Tube dolt Muter... %sa.ss 
114.50 within 10 gays. Balance $11 monthly for 4 months. 

u are buying di y0 Model tC2 tast-Cbetk Tube TestM 565.50 
reel from the ' 014.50 within 10 days. Balance Ott monthly for 5 months. 

manufacturer. I Prices Net F.O.B. Mineola, N. Y. 

1. 

December, 1959 

hed periodically at no cost. s 

Q: g 

r -------------------------------- CENTURY ELECTRON ICS CO., INC. 
111 Roosevelt Avenue, Dept. 412 Mineola, New York 
Pease rush the instruments checked for a 10 day tree trial. It satisfied 1 agree to pay 
the down payment within 10 days and the m0 they installments as shown. 11 not 
completely r tif,ed I Ili return the Instruments within 10 da and mere 
banner obligancf,. it is understood there will be NO INTEREST or FINANCING 
charges added. 

Name .......... 

Address 

City State 

Please print Clearly 
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X-15 
Continued from page 43 

The ship's initial position was fed into 
the system before the drop; the rest is 
automatic. Tiny sensing devices (accel- 
erometers) in the "stable platform" of 
the system "feel" the motion of the air- 
craft-any imbalance, any acceleration, 
deceleration, change in direction. The 
almost imperceptible and constantly 
varying electric currents generated by 
the accelerometers are amplified elec- 
tronically and fed into a special com- 
puter, which converts them into an up - 
to -the -second display of altitude, ve- 
locity and position. 

Pushing upward, the X-15 bursts 
through 99`% of the earth's atmosphere 
to continue its rise in the less dense air. 
At 100 miles up the X-15 operates in a 
near vacuum. Seconds later the craft 
comes to the apex of its ballistic trajec- 
tory. Now White begins to feel like he is 
made of bird feathers. Weightlessness 
has set in. The force of gravity is nulli- 
fied as the ship noses over. Still White 
must keep control. But how do you con- 
trol a ship moving at five or six times 
the speed of sound, when there is no air 
around the ship and the usual aircraft 
controls don't work? 

The answer lies in a series of "ballistic 
control rockets"-jets of pure hydrogen 
peroxide, mounted in the nose and 
wings of the X-15. White can activate 
these as required-a burst from the 
right wing, or from under the nose, and 
the ship will change course through its 
vacuum surroundings. 

Far below, medical specialists are 
analyzing physical reactions of which 
White himself may be unaware. Elec- 
trocardiographs are being penned from 
radio signals transmitted from the X-15 
and a small microphone near White's 
heart. Thousands of feet of magnetic 
tape race past tapeheads that are im- 
parting telemetered data about White's 
respiration rate, skin temperature, psy- 
chogalvanic response. In all, 24 electri- 
cal contacts built into White's pressure 
suit are picking up and relaying this 
information. The contacts are ceramic 
microphone -like sensors. 

Meanwhile, the X-15 has reached and 
passed the top of its arcing flight. Now 
it starts downward. 

The plane descends at tremendous ve- 
locities. It has to move from a near 
vacuum to the greater density of our 
atmosphere. Extreme heat engulfs the 
ship, heat generated from the friction 
of thicker and thicker air pounding on 
the fuselage. Hotter and hotter .. . 

White concentrates on the special atti- 
tude indicator on his instrument panel. 
The re-entry angle must be just right. 
He must aim the ship so as to encounter 
the least possible amount of friction. If 
possible he must "slide" through the 
atmosphere back to earth. The all-attí- 
tude indicator tells him the angle of his 
plane. Its information is drawn in part 
from the inertial system. White must 
read and interpret it correctly, for 
should he let the needle nose drop or 
rise so much as a degree too much, even 
the X -15's Iconel X alloy skin and the 
nitrogen cooling system may not be 
enough to save the plane. 

The angle is right. The re-entry prob- 
lem solved. Now White is back at an 
altitude where "chase" planes can direct 
him to Rogers Dry Lake; near Edwards, 
where he can. make a landing. 

He jettisons the bottom section of the 
X -15's vertical fin and comes in for a 
landing on skids and nosewheels. The 
flight, first of many more to come, has 
lasted less than 30 minutes. To busy Bob 
White, it might have been a lifetime. 

Back at the High Range stations, tape 
after tape of recorded data is run 
through pre-programmed computers 
which will organize the data for future 
study. Here is a complete record of 
every phase of the flight, checked and 
double-checked. 

Project X-15 is a tribute to superb 
planning and cooperation on the part of 
NASA, the Air Force, the Navy, North 
American Aviation, and countless other 
agencies, private companies and indi- 
viduals. They have brought us much 
closer to tomorrow in space. Only 
through the work and courage of highly 
skilled pilots like Bob White, engineers, 
technicians and specialists can we move 
on to explore and conquer the vast 
frontiers of space. 
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Surplus Bargains 

Conflnued from page 32 

agencies-Army, Navy and Air Force. 
The remainder comes from other gov- 
ernmental units, such as the F.B.I., the 
Weather Bureau, the Federal Aviation 
Agency, and the U. S. Geological Sur- 
vey, to name a few. 

Since all surplus sales are open to the 
public, you have as good a chance as 
anyone to take part in the sales. How- 
ever, there is no law that says you can't 
buy surplus property and resell it. In- 
deed, a whole industry has grown 
up around electronic surplus resales. 
Downtown New York City, for in- 
stance, is dotted with many unpreten- 
tious stores jam-packed with meters, 
dynamotors, scopes, receivers, diodes, 
capacitors, radar units, antennas, etc. 
Other cities have their share of elec- 
tronics surplus stores and mail order 
surplus is sold all over the nation. 

These retailers of surplus property 
often represent the quickest and easiest 
way for the ham, hobbyist or profes- 
sional to get the parts he needs. The 
price across the counter usually will 
be far less than that of a comparable 
commercial component, even though 
the surplus dealer has added on his 
profit to his original purchase price. 

But you can bid against the dealers 
and you don't always have to bid on 
huge lots, as we shall see later. Most sur- 
plus is sold to the highest bidder at pub- 
lic sales. There are three basic types: 

1. Sealed bid sale. This method is 
used extensively. Announcements of 
surplus property to be sold are sent out 
to all interested persons on "Form 114, 
Sale of Government Property, Invita- 
tion, Bid and Acceptance." Description, 
quantity and location of the property is 
given, as well as how, when and where 
it may be inspected. Each form also con- 
tains space for bids, and you may bid 
on all, part or none of the surplus 
offered. You seal your bid and mail it 
back, and then all bids are opened at a 
specified time. If you happen to be high 
bidder, you are notified. Your sealed bid 
is tantamount to a contract, and the bur- 
den of transporting purchase is yours. 

2. Auction sale. Catalcgs specifying 
the conditions of sale, listing and de- 
scribing the property, and giving inspec- 
tion and sales dates, are distributed well 
in advance to all prospective buyers. 

3. Site or spot bid sale. This is used 
generally when small quantities of 
property, consisting mainly of con- 
sumer -type items, are being offered. 
The prospective buyers can inspect the 
property and submit bids on forms pro- 
vided by the selling agency on or before 
the day of sale. Since quantities are 
small, notices of these sales are usually 
circulated only in the immediate area. 

How do you find out when and where 
surplus is being sold? That is simple. 
Some surplus sales are advertised in 
local newspapers, others are simply ad- 
vertised by means of notices placed on 
bulletin boards of post offices, Federal 
buildings, civil service offices, court 
houses, and armed forces installations. 
But the best and quickest way to find 
out about a surplus sale is to get your- 
self on a bidders list! 

Write to the Property Disposal Officer 
of Army, Navy, Air Force and Marine 
Corps installations anywhere in the 
United States. Everything you need to 
know to do this, plus a list of important 
addresses, is in the little booklet "How 
to Buy Surplus Personal Property from 
the U.S. Army, Navy, Air Force and 
Marine Corps." 

To get a reliable line on just about all 
surplus sales, defense and non -defense, 
you should read "Synopsis of U. S. Gov- 
ernment Proposed Procurement, Sales 

.and Contract Awards," available to the 
public at all Department of Commerce 
field offices, or you may get a one-year 
subscription (252 copies) by sending 
check or money order for $10 to: U. S. 
Department of Commerce, Room 1300, 
New Post Office Building, 433 West Van 
Buren Street, Chicago 7, Illinois. 

Surplus property may be sold in lots, 
or piece by piece, depending upon what 
is being sold. If it's television tubes, 
for example, if there were 30 tubes in 
a lot and you bid $1, you'd have to take 
all 30 tubes for $30. So read surplus 
sales notices carefully. Perhaps some 
of your friends could pool a bid and then 
divide the lot pro rata. v 
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_ Superior's New Model 77 

- -----.. , 
Model TT-VACUUM TUBE VOLT- fie 
METER.. Total Price ....$ 42.50 r 
Terms, $12.50 otter 10 day trial, then 
36.00 monthly for 5 months if sails- 
factory. Otherwise return, no explona. 
lion necessory. 

AS A DC VOLTMETER: 
The Model 77 Is indispensable In HI-FI 
Amplifier servicing and a must for Black 
and White hod color TV Receiver servic- 
ing where circuit loading cannot be 
tolerated. 

AS AN ELECTRONIC OHMMETER: 
Because of Its wide range of measure- 
ment leaky capacitors show up glaringly. Because of its sensitivity and low loading. 
intermlttents are easily found, Isolated 
and repaired. 

VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL -VIEW METER 

Compare it to any peak -to -peak V. T. V. M. 
made by any other manufacturer at any pricel 

Model 77 completely wired and calibrated 
with accessories (including probe, test 
leads and portable carrying case) sells for only 343.50. 
Model 77 employs a sensitive alx inch 
meter. Extra large meter scale enables us 
to print all calibrations in large easy -to- 
read type. 

odel 77 uses new Improved SICO printed 
rcultry. 
odel 77 employs a 12AII7 as D.C.'ampli- 
r and two 9006's as peak -to -peak voltage 

ectiflers to assure maximum stability. 

Model 77 uses a selenium -rectified power 
supply resulting In less heat and thus re- 
ducing possibility of damage or value 
changes of delicate components. 

Model 77 meter Is virtually burn -out proof. 
The sensitive 400 microampere meter is 
Isolated from the measuring circuit by a 
balanced push-pull amplifier. 
Model 77 uses selected 1% zero temperature 
coefficient resistors as multipliers. This 
assures unchanging accurate readings on 
all ranges. 

Specifications 
DC VOLTS -0 to 3/15/75/150/300/750/1,500 volts at ILmegohms Input resistance. AC VOLTS (EMS) -0 to 7 15/75/150/300/750/1,500 volts. AC VOLTS (Peak to Peak) -0 to 8/40/200/400/800/2,000 volts. ELECTRONIC OHMMETER-O to 1,000 ohms/10,000 ohms/100,000 ohms/l megohm/10 megohms/100 megohms/1,000 meg- ohms. DECIBELS: -10 db to + 18 db + 10 db to + 38 db. + 30 db to + 58 db. All based on 0 db = .006 watts (6 mw) into a 500 ohm line (1.73v). ZERO CENTER METER - For discriminator alignment with full scale range of 0 to 1.5/ 7.5/37.5/75/150/375/750 volts at I1 megohms input resistance. 

AS AN AC VOLTMETER: 
Measures RMS values If sine wave,. and 
peak -to -peak value if complex wave. Pedestal voltages that determine the "black" level in TV receivers are easily read. 

Superior's New Model TV -50A GE N O M E T E R 
--=- - 

Model TV -50A GENOMETER... 
Total Price $47.50 
Terms, 311.50 after 10 doy trial, then 
36.00 monthly for 6 months if satis 
factory. Otherwise return, no explana 
lion necessary. 

BAR GENERATOR: The Model 
TV -50A projects an actual Bar 
Pattern on any TV Receiver 
Screen. Patterns will consist of 
4 to 16 horizontal bars or 7 to 
20 vertical bars. 

Comes complete with 

$ 0 
operating instructions,,e 

5 {,a/ 
prorobebe leads, end ~unlined carrying 
cage. Operates on 110- 
120 volt 60 crate. Only.. 

7 Signal Generators in One! r R.F. Signal Generator for A.M. It Bar Generator 
II R. f. Signal Generator for F.M. il Cross Hatch Generator 
Tl Audio Frequency Generator r Color Dot Pattern Generator 

r Marker Generator 
This versatile All -Inclusive GENERATOR Provides ALL 

the Outputs for Servicing: 
A.M. Radio F.M. Radio Amplifiers Black and White TV 

Color TV 
R. F. SIGNAL GENERATOR: The Model 
TV -50A Genometer provides complete 
coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 
Megacycles on powerful harmonics. 

CROSS HATCH GENERATOR: The Model 
TV -50A Genometer will project a cross- 
hatch pattern on any TV picture tube. 
The pattern will consist of non -shifting, 
horizontal and vertical lines interlaced to 
provide a stable cross -hatch effect. 

MARKER GENERATOR: The Model TV -50A includes all the most frequently needed marker points. The following markers are pro- vided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. 
is the color burst frequency). 

VARIABLE AUDIO FREQUENCY GEN- 
ERATOR: In addition to a fixed 400 
cycle sine -wave audio, the Model TV- 
SOA Genometer provides a variable 300 
cycle to 20,000 cycle peaked wave 
audio signal. 

DOT PATTERN GENERATOR (FOR COLOR TV) 
Although you will be able to use most of your 
regular standard equipment for servicing Color TV, 
the one addition which is a "must" is a Dot Pattern 
Generator. The Dot Pattern projected on any color 
TV Receiver tube by the Model TV -50A will enable - you to adjust for proper color convergence. 

The Model TV -50A comes abso- 
lutely complete with shielded leads 
and operating instructions. Only 

$475° it EXAMINE BEFORE YOU BUY! di 
USE APPROVAL FORM ON NEXT PAGE 
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Superior's New Model 70 UTILITY TESTER® 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
1.,= and AUTOMOBILE CIRCUITS 

Model 70-UTILITY TESTER 
Total Price...51 5.85 - 
Terms: $3.85 after 10 day 
trial, then 54.00 monthly for 
3 months, if satisfactory. 
Otherwise return, no ex- 
planation necessary. 

As an electrical trouble shooter the Model 70: 
Will test Toasters, Irons, Broilers, Heating Pods, Clocks, Fans, Vacuum Cleaners, 
Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc. 
Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc. 
Will measure current consumption while the appliance under test is in operation. 
Incorporates a sensitive direct -rea íi1 i -reisstonce range wfiic rTwiiÍ measure aU 
resistances commonly used in electrical appliances, motors, etc. 
Leakage detecting circuit will indicate continuity from zero ohms to 5 megohms 
(5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Stsroge Batteries Generators Starters Distributors 
Ignition Coils Regulators Relays Circuit Breakers Cigarette Lighters Stop 

Lights Condensers Directional Signal Systems All Lamps and Bulbs Fuses 

Healing Systems Horns Also will locate poor grounds, breaks in wiring, poor 
connections. etc. 

INCLUDED FREE This 64 -page bock-practically a condensed 

UTIL ITY, course in electricity. Learn by doing. 
Model 70 comes com- 

t TESTER just read the following partial list of contents: What plebe with 64 page book 
-. Is electrklty? Simplified version of Ohms Law and test leads 

What is wattage? Simplified wattage charts How 
to measure voltage, current, resistance and '.eakage 
How to test all electrical appliances and motors 
using a simplified trouble -shooting technlgte. 

How to trace trouble In the electrical circuits and 
parts in automobiles and trucks. 

Superior's New Model 82A - _ 

Q 
C O o ^ : 

¡[i , . 

..ee . 1p' 

Model 82A-Tube Tester 
Total Price $36.50 
Terms: 56.50 after 10 day trial, 
then 56.00 monthly for 5 months 
if satisfactory. Otherwise re- 
turn, no explanation necessary. 

A truly do-it-yourself type 

TUBE TESTER 
TEST ANY TUBE IN IO SECONDS FLAT! 
Turn the filament Insert It Into a maw- 0elis- selector switch to peel- O Weed socket as 

lion apecined. 
noted on our chart 
(over 609 types In- 
cluded). 

THAT'S ALL! Read emission quality direct on bad -good meter scale. 

FEATURES: 

Testa over 600 tube types. Teets OZ4 and 
other gas -filled tubes. Employs new 4- meter 
with sealed air -damping chamber resulting In 
accurate vlbrationless readings. Use of 22 
sockets permits testing all popular tube types 
and prevents possible obsolescence. Dual 
Scale meter permits testing of low current 
tubes. 7 and p pin straighteners mounted on 
panel. All sections of multi -element tubes 
tested simultaneously. Ultra-senaltive leak- 
age test circuit will indicate leakage up to 5 
megohms. 

Press down the qual- 
ity button- 

Production of this Model was delayed a full 
year pending careful study by Superior's en- 
gineering staff of this new method of testing 
tube,. let the lug lance mislead ypu! 
We claim Model 02A will outperform similar 
looking unite which sell for much more-and 
as proof, we offer to ship It on our examine 
before you 7uy policy. Only 
Model ds comes housed 

50 In handsome. portable u 
Saddle -Stitched Tenon ease 

(Picture Tube Adapter avail- 
able for 55.50 additional) 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 
Try any of the instru- 
ments on this or the 
facing page for 10 
days before you buy. 
If completely satisfied 
then send down. pay- 

ment and pay bal- 
ance os Indicated on 
coupon. No Interest 
or Finance C aarges 

Added! If not com- 
pletely satisfied re- 
turn unit to us, no 
explanation necessary. 

rMOSS ELECTRONIC, INC. 
Dept.D-685, 3849 Tenth Ave., New York 34, N. Y. 

I Please send me the units checked on approval. If 
completely satisfied : will pay on the terms specified 
with no interest or finance charges added. Otherwise, 
I will return after a 10 day trial positively cancelling 

I all further obligation. 

Address 

I city use elate 
All preces set, .0.8., N. Y. C. 

ID Model 77 Total Price 542.50 
$12.50 within 10 dare. Balance $6.00 
monthly for 5 months. 

O Model TV -50A Total Price 847.50 
$11.50 within 10 days. Balance $8.00 
mcath.y for 6 months. 
Model 70 ...Total Price $15.05 
$3.55 within 10 days. Balance $4.00 
monthb for 3 months. 
Model 92A Total Price 1136.50 

monthlym ftorn5 m®W. Balance $8.00 

Q Include Model 82A.PIcture Tube 
Adapter at $5.50 
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Continued from page 39 

closed contacts of the SPDT spring re- 
turn switch. When the switch is oper- 
ated by pulling the trigger the battery is 
disconnected and the charge in the ca- 
pacitor is directed to the No. 47 pilot 
lamp which discharges the capacitor in 
a fraction of a second. This pilot lamp 
is rated at 6-8 volts. The 45 volt charge 
in the capacitor heats the filament to 
white hot brilliance producing the very 
bright burst of light required. The pulse 
is so short, however, that the filament 
is not destroyed as it would be in an in- 
stant if connected directly to battery. 

A description of the mechanical de- 
tails will probably be helpful even 
though you decide on an entirely dif- 
ferent design. The dimensions used in 
this particular model are given in the 
pictorial drawing. A 2"x5"x7" alumi- 
num chassis was selected as the base. 
The target arm is a length of Reynolds 
do-it-yourself aluminum channel, Item 
16. A panel bearing for a 1/4" shaft is 
mounted 11/4" from one end of the chan- 
nel, another is mounted in the side of 
the chassis and a piece of the shaft cut 
from R2 connects the two. A shaft 
coupling, cut in two, is attached to each 
end of the shaft to hold base and pendu- 
lum together. The photocell is attached 
to the top of the channel, a 31/2" card- 
board target with a hole in the center 
is glued to the cell and a short length 
of black paper tube is glued over the 
cell as a light shield. A lead counter- 
balance is attached to the base of the 
channel if this is necessary. The motor 
is mounted on a small sheet of scrap 
aluminum which is fastened to the front 
of the chassis. A 31/2" Masonite disk is 
attached to the motor shaft and a ma- 
chine screw with sleeve is inserted in 
the disk 1/4" from the edge. A slot is 
cut in the aluminum channel to accept 
this sleeved machine screw and, as the 
disk rotates, the channel with its at- 
tached target swings back and forth in 
a wide arc. 

The full-size .45 automatic pistol is a 
realistic plastic model. It is a work- 
ing model designed to shoot wooden pel- 

lets. To convert for this application 
most of the barrel must be removed and 
portions of the internal projections 
ground down. The trigger assembly is 
slightly modified so it will operate the 
switch and the two halves of the slide 
mechanism are glued to the respective 
sides of the gun proper. Thus, the gun 
consists of two halves as shown in the 
illustration. After installation of com- 
ponents, the halves are easily fastened. 

The lens may be either a positive 
meniscus or a convex type. That is, one 
shaped like a spectacle lens or like a 
simple magnifying glass. It may be any 
convenient diameter and almost any 
focal length. The one used is a positive 
meniscus 18 mm in diameter (this is 
slightly larger than the opening in the 
gun and is easily glued in place) and 
has a 95 mm focal length. Thus, with the 
filament of the pilot bulb 95 mm or al- 
most four inches from the lens its image 
would be in focus at infinity. The catalog 
of Edmund Scientific. Company, Bar- 
rington, New Jersey, offers a wide selec- 
tion of very inexpensive lenses. The 
correct lens to lamp distance for the Ions 
selected is easily determined by con- 
necting a pilot lamp to the correct volt- 
age source and, in a darkened room, 
focusing the lamp on a wall at about the 
anticipated gun -to -target distance. The 
lamp to lens distance which produces 
sharp focus is the one which you will use 
in the completed gun. The #47 pilot 
bulb is mounted vertically in the gun 
with the filament parallel to the line of 
sight to produce the smallest possible 
spot of light on the target. Study the ar- 
rangement in the illustration carefully 
and attempt to duplicate it exactly for 
best results. The bulb and battery may 
be soldered in place since experience in- 
dicates that neither will require replace- 
ment until after months of hard use. 

This target should be used under con- 
ditions of comparatively low illumina- 
tion in order that the pulse of light from 
the gun will be significantly brighter 
than the background illumination. The 
sensitivity control R2 is adjusted at the 
point which just keeps the target from 
responding to incidental illumination 
but gives a positive response to light 
pulses from the gun. V 
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ACCOLADES AGAIN! 

RÉALISTIC 
$2750 ELECTROSTAT-3 

$2 Down 
Tweeters come and tweeters go-but one, and only 
one. Is here to stay! "Best value at any price". 
again say the laboratory testers! IAnd "best 
tweeter I've ever heard", say literally thousands of 
Eieetrostat-3 owners!). When used with any of Ihr 
better high compliance speakers or any speaker, 
(or that matter-Reallstic's Elertroatr63 delivers 

uniquely smooth response to 25.000 cps and be- 
yond. It oddsmusical transpa rents you've l{. 
if ever. eard eore! Exclusive Realistic design 
has s elertrostatie element. for 120°sound diar- 

n. built-in doubl-fused AC supply or 
pr 

true elec- 
trostatic operation, and every unit is automnlically 
tested for frequency response on a Bruei and Kjeer. 
The most euied[ Imitated tweeter in acallo history! 
Complete, in handsome furniture -finish cabinet 
measuring 1144" x .i?f,' z 41.5- deep. Ship. wt. 7 Ile. 

REALISTIC 
FULL -RANGE ELECTROSTAT-4 

STEREO 
SURPRISE! 

A component hi-fi stereo sys- 
tem at a price actually leas 

than a mediocre phoaoprophf 
Famous imported British 
Monarch 4 -speed intermix 
changer, stereo crystal car- 
tridge with diamond stylus. 
new Realistic Stereo -7 ampli- 
fier, 2 Realistic Solo -I speaker 
systems (cabinets included!). 
Nothing else to buyn In the 

c uu .y.tem the xper ow call 
the "stereo buy of the year"! 
Ship. wt, 47 lbs. 

;; . 

e 

..r_.t=_ 

t r 

t 

Crossover Network 
for Electrostat-3 

:695 

Designed for the Elertnstat.g-may be 

toed with any 8 or 16 ohm tweeter -woofer 
combination. 5000 cps crossover. plus 
built-in low frequency attenuator control 
for perfect tweeter -woofer balance. Screw 
terminals, no soldering. Ship. wt. 2 lbs. 

Again, without peerl... still the beet super high 
frequency tweeter at any price ... tested and 
top -rated again In September by laboratory reports) 

t 

119° 
$5 Down 

NOW world's first 
and only complete -range 
I30.25,000 cps) speaker 
system incorporating 
and rperially designed 
for - a built-in Elertro- 
Gt-3! 

' Msoeifirenre [oca full - 
range' in a cnenl'lete S- 
way "pneumatic compres- 
sion' speaker system built 
with. around and for the 

tsensational 
Elertrostal-3 

wetreter! (With "lows" 
and "piddles that match 
the quality of those 
"high,"!I. New Electro - 

1 stem -i features built-in 
Electr.utat-3, new -design 
mid -range cone speaker. 
amazingly rugged high 
romplianee woofer, self- 
rneloan1 built-in 3 -any 
Croswaver with polnrisinit 
supply and a complete sit 
of rear pone) balanee con- 
trols. Completely septa+ 
end enclosed In fine furni- 
ture -finish rabinrt 24%- 
a IS4e" a 11' deep. Ship. 
wt. 4! lbs. 

w 
FREE Barg In Bulletins 1960 Electronic Odd. 

Radio Shack's Complete Stereo System ... 
the sound that fooled the experts 
in a recent hi -fl magazine article! 

$5 DOWN ' 

$9650 

a two to. 

I. Yr 

RADIO SNACK CORPORATION, Dept. 12P 
730 Commonwealth Ave.. Boston 17, Usas. 

d Send ...FREE Bargain Bulletins 
12 -months subscription FREE. Famous Radio 
Shack Eargala Bulletins glee you first crack 
at hl -h, "ham", optical, record VALUES( 

Send ... 1960 Electronic Guide 
Over 40000 items, plus articles, illustrations. 
etc. 317 booksize 014 a II pates. Biggest, 
most va liable handbook ever) Only 35c. 

Send Electrostat-3 tweeter, No. 36CX0179 
(mahogany) @ $27.50 

Q B -alter Crossover network. No. 911534 @ $6.95 
O 16 -ohm Crossover network, No. 911.531 @ 

$6.95 
Eleclrosbt4 speaker system, No. 9001243 
(mahogany) @ $119.50 
Complete stereo system, No. 9211195 @ 
$96.50 

Name 

Address 

City Zone_State 
Check Money Order C.O.D. 

RADIO SHACK 
CORPORATION_ 

V ' 

.167 WASIINGTONYTBEET, BOSTON t, MASS.' e ' 
730 COMM)NWfALTN AVENUE, BOSTON 17. MASS. 

230-734 CBOW1O 0711(9, NEW NAVENJO, CONN. 
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Lafayette Superior. Quality Hi=Fi. Kits 
50 WATT INTEGRATED STEREO AMPLIFIER 

2 IN KIT FORM 

64.50 

V LA -S0 
\ I -COMLETELY 

WIRED 

4 .".": - --.x 89.50 

PROFESSIONAL STEREO CONTROL CENTER 

F KT -600 yT 

7 IN KIT FORM 

O 

kR 

/ 7.JV 6 

LA -600 
COMPLETELY b 

e WIRED 

s'7 134.50 

RESPONSE 17-21,000 CPS ± T DB (at normal listening 
level) UNIQUE "BLENDL CONTROL PREMIUM EL86 
OUTPUT TUBES 50 WATTS MONAURAL -25 WATTS EACH 
STEREO CHANNEL CLUTCH -OPERATED VOLUME CONTROL 

SEPARATE BASS & TREBLE CONTROLS 

A completely new stereo high fidelity amplifier with a high 
qualify of reproduction, remarkable versatility and new dis- 
tinctive styling. Full range of controls' Include a unique 
"blend" control for continuously variable channel separation 
-from full monaural to full stereo, 4 -position Selector, Mode, 
Loudness and Phasing switches plus outputs for 4 8 or 16 ohm 
speakers. Harmonic distortion. less than 0.25%, 'IN distortion 
less than 1%. Hum and Noise 74 db below full 
Assembly is simple-no special skills or tools required. Com- 
plete with deluxe cabinet and legs, all parts, tubes and de- 
tailed instruction manual. Shpg. wt., 26 lbs. 
KT -250 Stereo Amplifier Kit 6.45 down Net 64.50 
1A-250 Stereo Amplifier, wired b tested -8.95 down 

Net 89.50 

. 

43 RESPONSE 5-40,000 CPS ± 1 DB UNIQUE STEREO & 

MONAURAL CONTROL FEATURES PRECISE "NULL" BAL- 
ANCING SYSTEM CONCENTRIC INPUT LEVEL CONTROLS 

A truly professional stereo preamplifier and molter audio con- 
trol center-solves every stereo/monaural control problem. 
Features unique Bridge Control for variable cross -channel feed 
for eliminatiop of exaggerated channel separation effects- 
plus controlled 3rd channel output\ Has all -concentric con- 
trols-including clutch -operated Volume Balance control. Pro- 
vides complete and advanced facilities for accepting, con- 
trolling and providing undistorted gain for any and all program 
sources. Sensitivity 2.2 my for 1 volt out (low level inputs). 
Dual low Impedance "plate follower" outputs 1500 ohms. Re- 
sponse 5-40,000 cps ± 1 db. Less than .03% IM distortion. 
Less than .1% harmonic distortion. Hum and noise 80 db 
below 2 volts (high level inputs). Uses 7 new 7025 low -noise 
dual triodes. Size, 14" x 41/2" x Shpg. wt., 16 lbs. 
Complete with all parts, tubes, deluxe cabinet and detolled 
instruction manual. 
KT -600 Stereo Preamplifier Kit -7.95 Down Net 79.50 
LA -600 Stereo Preamplifier, wired and tested -13 45 Down 

Net 134.50 

Outstand6ng- Design = Incomparable Performance 
STEREO/MONAURAL POWER AMPLIFIER KIT 

1(1-310 
IN KIT FORM 

47.50 
LA -310 

COMPLETELY 
WIRED 

72.50 

36 WATT STEREO AMPLIFIER=18 WATTS EACH CHAN- 
NEL EMPLOYS 4 PREMIUM -TYPE 7189 TUBES 2 

PRINTED CIRCUIT BOARDS FOR SIMPLIFIED WIRING 
RESPONSE BETTER THAN 35-30,000 CPS ± t/= DB AT 18 
WATTS LESS THAN t% HARMONIC OR IM DISTORTION 

A superb basic stereo amplifier in easy -to -build kit form. Unit 
may be used with o stereo preamplifier to provide two 18 watt 
stereo channels or of the flick of a switch, as o fine 36 watt 
monaural amplifie - Controls include 2 input volume controls, 
Channel Reverse switch and Monourol-Stereo switch. Dual out- 
puts for 4, 8, 16 or 32 ohm speakers. Input sensitivity .45 
volts per channel for full output. Tubes are 2-6AN8, 4.7189, 
GZ-34 rectifier. Size 10-9/16" d x 5V." h x 131/4" w. Com- 
plete kit with cage, all parts, tubes and detailed instruction 
manual. Shpg. wt., 22 lbs. 
KT -310 Stereo Power Amplifier Kit -4.75 Down ....Net 47.50 
LA -310 Stereo Power Amplifier, wired and tested -7.25 Down 

Net 72.50 

Í_ 
NEW YORK, N. v. - 

yette k 
»STOPS, MASS. 

100 6th'Ave.. 110 Federal St. 
WOrth 6-5300 . ° _' NUbbard.2-7850 

) 

FM -AM STEREO TUNER KIT 

KT Soo 
IN KIT FORM 

74.50_ 
LT -50 

COMPLETELY 
WIRED 

1 24.50 
11 Tubes (4 dual-purpose) + Tuning Eye + Selenium 

rectifier provide 17 tube performance Multiplex Out- 
put for new Stereo FM Armstrong Circuit with Dual 
Limiters and Faster -Seeley Discriminator Extreme 
Sensitivity and Wide Frequency Response. 

A precision engineered, highly stable tuner-perfect for life- 
like stereo FM -AM broadcast reception, FM reception and/or 
AM reception. Features separate tuning and volume controls 
for AM and FM. Magic eye on AM and FM, plus automatic 
frequency control on FM for accurate tuning-stations are 
"locked" in. Other deluxe features include cathode follower 
outputs and 5 -position Function Selector. Efficient, broadband 
circuitry on AM with built -In antenna. FM section features In- 
clude 2 microvolts sensitivity for 30 db gelding, frequency 
response 20-20,000 cps ± 'h db and full 200 KC bandwidth. 
Two printed circuit boards make wiring simple-even for such 
a complex unit. Complete kit includes all parts, deluxe cabinet 
and detailed instruction manual. Size is 1314" W e 101/4" D x 
41/2" H. Shpg. wt., 22 lbs. 
KT -500 FM -AM Stereo Tuner Kit -7.45 Down Net 74.50 
IT -50 Same as above, wired A tested -12.45 Down 

Net 124.50 

165-08 Liberty Áve. JAMAICA'; N; Y. 
- AXtel1-7000 

BRONX N. Y. " - °a NEWARK, N. J. LAÍNFIELD,N,J. ?tS 
542 E. Fordhom Rd. - 24 Centrar Ave. ' 139 W. 2nd SI. 
FOrdham 7-8813 MArket 2-1661 . Plainfield 6-471R 

. 
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LAFAYETTE'S . _ FREE' 
1960 CATALOG á l 

'-'------5.1,-:,,,,,____,._ 

LA fa 
FoE1TE Alec RF 308 GIANT SIZED PAGES v.,,00taro eke/ray/es 

Our 39th Year t.!. °,q.. 

The Complete Catalog Featuring 
IS- 

n 
194,4 

"The Best Buys In The Business" ;: 
Ift r - 

FOR THE NEWEST AMP FINEST IN ; - 
STEREOPHONIC HI -Fl EQUIPMENT AND SYSTEM.; , - _ 

TAPE RECORDERS PUBLIC ADDRESS SYSTEMS 0 
\111:1 

- 

AMATEUR EQUIPMENT INDUSTRIAL SUPPLIER` fi ¡ 

2 MINIATURE COMPONENTS RADIO & TY TUBES AND PARTS r0 , 

lit 
EXCLUSIVE LAFAYETTE TRANSISTOR a HI -Fl SITS .á 1 / A 
Send for Lafayette's FREE Catalog -the 

JJ roaI 

Y !TR-lhe nlaet Corn - 

crammed 

O 
.1 

. a. :'""''"!'e4H::::"..7.uji'I'.:7.'"L 

plete, up-to-the-minute electronic supply catalog,á11 1,""A ,"icrammed 

full of everything in electronics at our, 
--; r 

'r +l 1ecustomary 

down-to-earth money -saving paces.0`1{LS 
- , 

--. 

CONTAINS HUNDREDS Of EXCLUSIVE LAFA'IETTE I1f.MS:RNOT 
AVAILABLE Ik ANY OTHER CATALOG OR FROMt 

1 111 
ANY OTHER SOURCE - SEND FOR YOUR COPY NOW! _4;tiM rdT 
A "must" for the economy -minded hi-fi enthu- 

o= "~ 
siast experimenter, hobbyist, engineer, techni- m 

... - a -. .;. 
clan, student, serviceman and dealer. 

7- 
.lia - ap 4 

geadeºO L72 e>GL-e7P`F - - _- 
The most complete selection and largest stocks at hi-fi components and 
systems -available for immediate delivery at the lowest possible prices. 
Save even more on Lafayette endorsed "best -buy' complete systems. 

Nat'l*? A 

1 

j p 

TM -66 (/ STEREO 

k'''' 
AUDIO ANALYST / 

11.95 'I, 

_ -- KT -135 

li 

4 -BAND 

RECEIVER 

KIT 

(L 
CabiessneU 

1 8.50 

. 

a 
1 ° 4 

- ..s_ ;PROFESSIONAL PK-331 3316 RPM 

L--.,- 

COMMUNICATIONS ` HYSTERESIS TURNTABLE 

L ,. ' %' RECEIVER 47.50 
- KT -200 KIT 64.50 

Ai - a IA 47...1 HE -10 WIRED 79.95 

Tr. 

'$uoqttt4l,[9 Gt 

Gl.lelftOAtled a 

9k h 

EASY PAY TERMS Available en orders over 520 
Only 10% down -Up to 18 months to pay 

{ro-... /I\ 

PK-330 

4 SPEER CHAL GER 

WITH BRAND NEW 

GE VF -22 L7 MILI DIAMOND 

STEREO CARTRIOG 

42.50 

RW-60 

;20,000 
OHM 

;h PER VOLT 

1'Y, MULTITESTE1 

'-sF3 13.50 

PA 58 TRANSISTORIZED 

POWER MEGAPHONE 

J Ai.,29.50 
r- 

WA ' 
rs. 

SK 128 ULTRA LINEAR 

UAXIAL SPEAKER 

19.50 

FREE 
308 GIANT 

SIZED PAGES 

CUT 

OUT 

AND 

PASTS 

ON 

POST 

[ARO 

LAFAYETTE RADIO, Dept. EIL-9' 

P.O. Box 222, Jamaica 31, N. Y. 

SEND FOR TRC WORLD'S LEADING ELECTRONICS, I 
RADIO, T.V. INDUSTRIAL, AND NI -FI GUIDE ' 
O Sand FREE LAFAYETTE Catalog 600 E 

Nam. 

Addreu 

City Zone.... State 
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.The First Guided Missile 

Continued from page 57 

planes. The terms of the Navy con- 
tract were tough, calling for the delivery 
of a 1000 -pound bomb load to targets at 
distances up to 100 miles. The planes 
and control equipment were not up to it. 

Special airframes were ordered from 
Curtiss. These were to he launched 
from a truck running on railroad tracks. 
By December 1917, a frantic race 
against time was taking place. Test 
after test yielded disappointment after 
disappointment. The ballistics prob- 
lems of accurately gauging wind ve- 
locity and direction were too great for 
pre-set gyro controls. If only the proper 
radio control equipment could be de- 
signed! 

A report on "Flying Bomb Develop- 
ment" made to the Chief of Naval Op- 
erations on November 1, 1918, pinpoints 
the status of the project at that time. 
"Satisfactory control apparatus and cat- 
apult and successful automatic flights 
with the small planes in the light (un- 
loaded) condition have been made. But 
there have been no successful wireless 
or automatic flights with fully loaded 
(1000 pounds) aircraft." 

The recommendation was for con- 
tinued experimentation to develop a 
radio control apparatus to be carried in 
a manned "chase" plane. However, 
with the war ended on November 11, 
1918, the pressing need for an A.T. was 
gone and work at Great South Bay was 
stopped. By 1919 the Navy 'bowed out. 

The United States Air Services, then 
a branch of the Army Signal Corps, be- 
came interested in the almost aban- 
doned Sperry experimentation. They 
had developed a small, portable radio 
transmitter that could be powered by 
an aerodynamically driven dynamotor. 
The Army sent three Standard E-1 pur- 
suit planes to the Sperrys for conversion 
to aerial torpedos and contracted for 
three Sperry Messenger planes with 
A.T. controls. 

With new. improved gyros and rede- 
signed servo motors that could be 
governed by radio triggered escape- 
ments, success loomed for the A.T. On 

June 30, 1922, Lawrence Sperry climbed 
into one of his special Messenger planes 
at a site which is now Mitchell Air Force 
Base on Long Island. In the cockpit 
with him were the new Signal Corps 
transmitter and controls. Overhead, 
flying lazy circles against the sky, was 
a Standard E-1 equipped for radio con- 
trolled flight. Its servos were linked 
with a radio receiver that was getting 
its signals from a crank -down antenna 
mounted on the side of the cockpit. 

Sperry's plane roared down the run- 
way. Once airborne he became the first 
man to successfully fly two aircraft at 
the same time-his own, and the radio - 
controlled E-1. He guided the E-1 to 
three pre -designated target areas 30, 60 
and 90 miles away. He could have 
aimed the heavy E-1 at any of the tar- 
gets and locked its controls for a crash. 
At last, the A.T. of 1922, with radio con- 
trol, was a success. 

But what happened? You'd think 
the government would sit up and take 
notice. But that was not the case. While 
the heads of our armed forces acknowl- 
edged the potential of such a weapon, 
especially as a weapon against the 
morale of an enemy, apathy and the de- 
pression combined to bury it in official 
files. Development ceased. Our only 
military application of the first guided 
missile was the drone-a radio -con- 
trolled airplane used for anti-aircraft 
practice! -11- 

3-Channel .Stereo 

Continued from page 53 

two side channels as you would nor- 
mally for the best stereo effect. Grad- 
ually increase the setting of the level 
control until the sound begins tó fill in 
the center, but evenly spread between 
the end speakers. Once you have 
achieved the correct levels, you may de- 
sire to vary the proportion of left and 
right channels feeding the center chan- 
nel. This is done by rotating the blend 
control away from its mid -point, favor- 
ing more of the left or right signal. 

If you find that certain stereo records 
do not need the center signal, turn down 
the level control completely. $ 
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HEÁTHKIT 
WORLD'S LARGEST 

MANUFACTURER OF 
easy -to -build 
do-it-yourself 

ELECTRONIC KITS 

"bookshelf" 12 watt amplifier kit 
COMBINES BEAUTY, STYLE AND QUALITY 
Build this high quality amplifier in a few hours 
of your spare time and enjoy true high fidelity 
performance for years to come. Provides full 
range frequency response from 20 to 20,000 
CPS within db, and has less than 1% 
harmonic distortion at full 12 watt output over 
the entire range (20-20,000 CPS). Miniature 
tubes are used throughout the advanced cir- 
cuitry, including EL84 output tubes in a push- 
pull tapped -screen output circuit. The special 
design output transformer has taps for 4, 8 and 
16 ohm speakers. The model EA -2 has its own 
built-in preamplifier with provision for three 
separate inputs, mag phono, crystal phono and 
tuner. Features RIAA equalization, separate 
bass and treble tone controls, and a special 
hum -balance control. Complete with instruc- 
tions for easy assembly. 

MODEL EA -2 

$2895 
SHPG. WT. 15 LBS. 

Complete selection of Monophonic and Stereo Kltsl 

PREAMPLIFIERS TUNERS 

Send for FREE catalog 

SPEAKER SYSTEMS 

HEATH, y COMPANY 
BENTON HARBOR 39, MICH. 

pioneer In Jf do-ll-yourse/P' 
listing over f electronics 

_+ 
1 

name 

address 

100 high quality 

dependable 

Heathkits for you 
to choose from. 

All Prlrea F.O.U. Renton Harbor. Mich. Prior* and 'perl- Sgtlon Aré Subject To Change W Ithout NoUp, 

C 

AMPLIFIERS 

a subsidiary of Daystrom, Inc. 

Please send your latest Free Catalog. 

city & state 
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Your Ticket,To A.,Career 

Continued from page 71 

test questions. Tests are assembled from 
hundreds of questions. There are sev- 
eral good books and license manuals 
available which list typical questions 
along with the answers. If you can mas- 
ter the contents of such a book, you're 
sure to pass the test with flying colors. 
There are also several correspondence, 
residence and night schools which offer 
courses to train you for passing your 
license exams. 

After you take the test and have 
passed it- successfully, you will be 
awarded a certificate that is good for 
five years. It can be renewed for addi- 
tional five-year periods without having 
to take a new test. 

Element 1 covers basic radio laws and 
is composed of questions like: "On what 
five grounds can the FCC suspend an 
operator's license or permit?" Others 
relate to the definition of distress and 
safety signals and priorities of various 
kinds of radio communications. 

Basic operating practice is covered by 
element 2. Such points as how to use a 
microphone properly, when the station 
call letters should be announced, and 
how to protect yourself in an electrical 
storm are covered in this element. Noth- 
ing very difficult so far, but .. . 

Element 3 (basic radiotelephone) is 
a bit tougher. The questions deal with 
Ohm's law, Kirchoff's law, electric 
power supplies and the characteristics 
of various classes of amplifiers. You will 
he required to draw simple schematics 
of oscillators, detectors, audio amplifiers 
and RF power amplifiers. You must 
know something about storage bat- 
teries, motors, generators, etc. 

That's as far as you have to go unless 
you want a first class radiotelephone op- 
erator license, which is a handy thing to 
have if you plan to take charge of an 
AM, FM or TV broadcasting station. To 
get a first class ticket, you must also 
pass the more difficult element 4 (ad- 
vanced radiotelephone). 

If you are interested in servicing and 
installing marine radar equipment, you 
must also pass element 8 (but not ele- 

ment 4) . This element covers ship radar 
techniques and should be easy for any- 
one who has worked with military 
radar. 

Element 5 is non -technical and deals 
with radiotelegraph operating prac- 
tices. Element 6, however, is technical 
and requires considerable knowledge 
of electronic theory, receivers, trans- 
mitters, direction finders, loran, and 
even a little about radar. 

Once you have a second class ticket, 
you can start looking for a job. A second 
class license will make you eligible for 
a job on a railroad, for example, as a 
communications equipment maintainer. 
The pay is exceptionally good for a man 
just starting his career, and the work is 
interesting. On some railroads, radio 
technicians may be given other work to 
do such as overhaul and adjustment of 
telegraph printers, telephone and tele- 
graph carrier equipment, microwave 
systems, etc. 

The Pocket List of Railroad Officials, 
available from 461 Eighth Avenue, New 
York 1, N. Y. for $3 should give you 
all the "name -and -address" information 
you need to contact the right party. 

The air lines are also seeking men 
with i adio operator licenses to install 
and maintain airborne radio equipment. 

Pipe lines and electric power utilities 
operate vast mobile radio systems, and 
many use microwaves, too. To get a job 
with a pipe line, you can write to the 
Petroleum Industry Electrical Associa- 
tion, P. O. Box 1407, Shreveport, La. As 
to power companies. try the personnel 
department of your local company. 

There are oveseas opportunities, too. 
While a United States operator license 
is not valid in foreign countries, it is the 
possession of the ticket that will tell 
your prospective employer that you are 
technically qualified. 

With a first class radiotelephone op- 
erator license you are eligible to work 
as an operator or even chief engineer of 
an AM, FM or TV broadcasting station 
-in addition to doing all those things 
second class license holders can do. 

The opportunities for holders of first 
and second class radiotelephone and 
radiotelegraph licenses are expanding 
and the field is not overcrowded. 
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.Pcico Stereo "Kit ` 

Continued from page 79 

Shielded cables, for example, connect to 
the chassis at just one end. 

The operating controls on the front 
panel permit a variety of useful func- 
tions peculiar to stereo. The input selec- 
tor, corresponding to the input jacks at 
the rear of the unit, pick out the pro- 
gram source; ' Aux 1, Aux 2, Tuner, 
Phono 1, Phono 2, Tape head and Mic. 
The auxiliary inputs accommodate high 
level signals, from a TV set for example. 
Separate phono inputs permit two pho- 
nograph sources to be selected. 

Next is the Mode switch. Its Bal 
Right and Bal Left positions permit 
rapid comparison between the volume of 
left and right channels. On the Bal Right 
position, the left speaker is silent and 
vice versa. The Balance knob next to 
the Mode switch is the variable control 
that favors the volume in one channel 
or the other. 

In the Mono position monophonic 
records may be played with a stereo 
cartridge. The preamplifiers are com- 
bined and the single channel is heard in 
both speakers. 

Continuing with the Mode switch we 
find the Stereo Reverse position, which, 
as its name implies, reverses the chan- 
nels heard in the speakers. 

The Loudness control affects the vol- 
ume in both channels simultaneously. 
The Balance control initially brings 
them to the same level. A Contour 
switch will boost bass tones if the 
Loudness knob is run at low levels. This 
compensates for the drop in response 
of the human ear when listening to 
sound of low intensity. 

The remainder of the controls on the 
SA -40 are similar to those found on the 
conventional amplifier. Bass and treble 
are each dual controls concentrically 
mounted so they may be adjusted in 
unison. A two -position equalization 
switch selects either RIAA (common to 
stereo records) or old LP and 78 rpm. It 
also equalizes 33/4 or 71/2 tape speed if a 
tape head is fed to the proper input. 

Listening tests with the SA -40 re- 
vealed it to be a Good Buy. $ 

OILS 
They'll do a complete job 
on radio and hi-fi building 

FOR STRONG, NOISE -FREE CONNECTIONS... 

Dual Heat 
Soldering 
Gun Kit 
Features the tool that's indis 
pensable in electronic soldering 
and the favorite of service 
technicians . .. the new Weller 
Dual Heat Gun. Heat and 
spotlight come on instantly, 
and 2 trigger positions give 2 
soldering temperatures. 
Switches instantly to low 90. 
watt or high 125 -watt heat as 
your job requires. High effi- 
ciency, long life tip gets into 
tight spots. Cleaning brush, 
soldering aid and solder 
included. 

MODEL 
8200K 

$ 795 

FOR MAKING CABINETS AND SPEAKER MOUNTS 

Sabre Saw 
Makes every kind of cut 
through many materials. 
Makes its own starting 
hole for inside cuts. And 
it's portable, use it any- 
where. Exclusive strain 
relief design prevents 
blade breakage. 3 dif- 
ferent blades included. 

MODEL 800 x1995 

/9,1" 
lb 

°" r 
_- - . 

Power Sander 
Sands wood smooth 
in a jiffy with big 25 
sq. in. sanding area 
and 14,400 strokes a 

minute. Assorted 
sandpaper, polishing 
cloth included. 

MODEL 
700 $1695 

Available at Electronic Parts Distributors 

WELLER ELECTRIC CORP., EASTON, PA. 
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tant element is the antenna. It intercepts 
radio waves of many frequencies in its 
vicinity. As the waves cut across the 
antenna, voltages are induced. The sig- 
nals are extremely low-level, on the 
order of microvolts-millionths of a 
volt. From the antenna they are led to 
a coil and capacitor combination that 
forms the heart of the tuning section. 

Electrons surge in and out of the coil 
and capacitor according to their fre- 
quency. A station may have a carrier 
wave of 680 kc. Its voltage in the tuner 
will alternate at the rate of 680,000 times 
per second. The special quality of the 
coil and capacitor combination is reso- 
nance. It is this property of a tuned cir- 
cuit that allows only the desired 
frequency to proceed through the tuner. 

If the resonant frequency of the tuned 
circuit is the same as the incoming sig- 
nal, opposition takes place-which is 
just what we want. Frequencies off the 
resonant point will be shunted to 
ground. The opposition presents a load 
to the desired signal. It causes its volt- 
age to appear across it. This voltage is 
then conducted to the grid of the first 
tube in the circuit. 

To tune in (or resonate) all the sta- 
tions in the broadcast band, one of the 
elements of the coil -capacitor combina- 
tion must be variable. In this case it is 
the capacitor. Its plates swing on an axle 
rotated by the tuning knob. 

The audio could now be separated 
from the carrier wave and fed to a 
speaker. Before the advent of the su- 
perheterodyne it was done this way in 
a circuit called the TRF, or "tuned radio 
frequency." But the TRF had its dis- 
advantages. Its radio frequency ampli- 
fiers had to operate over a variety of 
frequencies. 

The superhet derives its superior 
performance in this respect; an ampli- 
fier operating on a single frequency is 
more efficient than one that is designed 
to amplify over a whole band. 

The first problem is how to convert 
radio frequencies that may appear any- 
where in the broadcast band to a single 

discrete frequency. The answer lies in 
the mixer, the first stage of the tuner. 
As its name implies, it mixes frequen- 
cies. Furthermore, the result of the mix- 
ture will always contain the same signal 
-the intermediate frequency, in this 
case 455 kc. It must be 455 kc in order 
to pass through the IF amplifier, the 
second stage in the tuner. This stage is 
fixed -tuned and operates with high effi- 
ciency. Now to the problem of how to 
convert the incoming wave to 455 kc no 
matter where it lies in the band. 

Heterodyning is a process where two 
signals "beat" against each other. Sev- 
eral results occur; the original signals, 
their sum and difference frequencies 
and a variety of other products. We are 
most concerned here with the difference 
frequency (which, as we'll see is 455 
kc). 

Assume that a station at 1000 kc has 
been selected by the tuning circuit and 
is at the control grid of the mixer tube. 
Note that the mixer has several grids. 
The additional grids, as compared with 
a conventional pentode, are operated as 
part of the local oscillator. The purpose 
of this oscillator is to provide a fre- 
quency that will mix with the station 
frequency and produce a 455 kc differ- 
ence. How? 

Similar to the main tuning capacitor, 
another variable capacitor rotates with 
the tuning knob. The job of this capaci- 
tor is to govern the local oscillator's fre- 
quency. This "ganging" together of two 
capacitors is indicated in the schematic 
diagram by a dotted line connecting the 
two. 

Back to our 1000 kc station. When the 
main tuning capacitor is set at 1000 kc, 
the local oscillator injects 1455 kc into 
the mixer. Swing the tuning knob to 560 
kc and the oscillator will follow it down 
and generate 1015 kc. Remember that 
the dual -section variable capacitor si- 
multaneously tunes the station and 
shifts the oscillator frequency. 

The oscillator will always produce a 
frequency 455 kc higher than the station 
frequency. The signals mix in the elec- 
tron stream through the tube and pre- 
sent their difference to the first IF 
transformer tuned to 455 kc. All other 

[Continued on page 106] 
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Special Speakers for; Stereo . . 

Continued from page 50 

Minigon S-5 system, contains a 10" 
woofer, tweeter and a crossover net- 
work. This system runs $243 per unit. 

How about stereo speakers in a single 
cabinet? Yes, University has enclosed 
a complete speaker system in a unit only 
30" wide. It's called TMS-2. Projected 
at the rear wall is a dual voice coil 
woofer. On each side are an 8" mid- 
range speaker and a wide-angle tweeter. 
Additionally there are crossover net- 
works with "presence" and "brilliance" 
controls. 

The main feature of the design are 
two adjustable doors which act as 
baffles. By changing the angles of these 
doors, the stereo "spread" can be in- 
creased or decreased as desired and ac- 
cording to the acoustics of the listening 
room itself. Price: About $260. - -- 

Transistor Intercom . . 

Continued from page 60 

The speaker grill was made from a piece 
of aluminum screen cut to 23/4" square. 
Drill the holes for the L -brackets that 
hold the board to the case. The brackets 
may be made from pieces of scrap metal 
about 1/4" wide by 3/4" long. 

After wiring has been completed and 
checked out, place the battery in its 
holder and connect the remote speaker. 
Keep the two units separated by at least 
ten feet to prevent the annoying howl 
caused by feedback between the two 
speakers. 

To talk from the master to the remote 
speaker, simply press the switch on top 
of the master. There is no switch on 
the remote, and consequently any sound 
in its vicinity will be heard in the master 
speaker. It is possible to connect sev- 
eral remotes in parallel for different 
locations. There will be some drop in 
overall volume, but the master unit was 
found to have plenty of reserve power 
to take care of the additional units. The 
type of wire used between stations is not 
at all critical. Lamp cord (No. 18 
stranded) or bell wire may be used. V 

CUT HOLES 
IN 1-1/2 MINUTES 

(OR LESS) 

with Greenlee 
Chassis Punches 

ROUND . ' 

tlE -u 
SQUARE 

KEY 

Many sizes . . . quickly make :- 
smooth, accurate holes in metal, 
hard rubber, or plastics . . . for 
sockets, plugs, controls, meters, 
panel lights, etc. Easy to use, simply turn with 
a wrench. Write today for free literature. 

GREENLEE TOOL CO. 
1783 Columbia Avenue, Rockford, Ill. 

* 

It 

Gl7EkNLEE -t 

. ` FREE 

Fill in coupon for a FREE Cne Year Subscription to 
OLSON RADIO'S Fantastic Bargain Packed Catalog - Ucheard of LOW, LOW, WHOLESALE PRICES 
on Brand Name Speakers. Changers, Tubes. Tools, Hi- 
Fi's, Stereo Amps, Tuners and other Bargains. 

NAME 

ADDRESS 

CITY TONE-STATE 

If yoc have a friend interested in electronics send his 
name and address for a FREE subscription also. 

OLSON, RADIO 
CORPORQTION ' 

4D2 S. Forge Street Akroi 8, Ohio 
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products of mixing find it virtually im- 
possible to resonate in the windings of 
this transformer. 

Thus, the IF tube amplifies at the 
single frequency it was designed for. 

Though the original station frequency 
has been converted to 455 kc it still has 
the same amplitude variations as when 
it was first tuned in at 1000 kc. Only the 
carrier frequency has been altered-the 
intelligence or modulation remains the 
same. 

The next major step is detection. This 
is a process that recovers the audio 
"riding" on the radio wave in the shape 
of its amplitude. The wave has fulfilled 
its function of carrying intelligence over 
great distances. Rectification is first. 
One half of the radio wave (now 455 kc) 
must be eliminated. This will become 
apparent in a moment. 

Filtering is next. One cycle of audio 
exists as many pulses of varying 
strength of the carrier. If the spaces be- 
tween the pulses were filled in, the 
audio signal would result. The filter is 
a resistor -capacitor network that stores 
electrons during the pulse and dis- 
charges them into the "valleys" between 
them. 

Why must the signal be rectified be- 
fore filtering? Note that the radio wave 
pulse alternates between positive and 
negative values. If filtering were done 
first, the resulting audio would cancel 
itself out. There would be equal and op- 
posite signals existing at the same time. 

A circuit refinement in the tuner is 
AVC-automatic volume control. It aids 
in keeping the various signals entering 
the tuner at the same level. This pre- 
vents blasting and overloading on strong 

signals, and permits maximum sensi- 
tivity for weak ones. 

A portion of the 455 kc signal is 
changed to DC by a diode rectifier. The 
pulses are smoothed to steady DC by a 
resistor -capacitor filter. The polarity of 
this voltage is negative and applied to 
the grid of the mixer and IF amplifier 
tube. This negative bias varies with the 
strength of the incoming signal and con- 
trols the gain of the tubes. Thus, a strong 
signal produces a large AVC voltage 
and reduces gain. Conversely weak sig- 
nals cause little or no AVC and the 
stages operate at high sensitivity. Of 
course this levelling effect will not en- 
able the tuner to pull in stations "way 
down in the noise." 

Construction of the tuner is straight- 
forward. There are no particularly criti- 
cal wiring areas. Simply keep the leads 
in the tuning circuit short to avoid losses 
and to prevent self -oscillation due to 
feedback in the IF amplifier. 

Circuit alignment may be done by ear 
if no test equipment is available. Don't 
tune the IF transformers until the front 
end is aligned. They are usually tuned 
to 455 kc at the factory. If no stations 
are heard, locate one by setting the 
tuning capacitor at the mid -point of its 
travel and tuning the local oscillator 
slug. The tuner must feed an audio am- 
plifier and speaker for audible signals. 
Once a station is heard, move it to its 
proper frequency on the dial by the os- 
cillator slug. Tune the screw on the 
main tuning capacitor for maximum 
volume. 

The rest of the AM stations in your 
area should fall into place. Adjust the 
trimmers for best volume on a fre- 
quency preferably toward the high end 
of the dial. Note the setting of the oscil- 
lator slug. Alter its position so the sta- 
tions once again fall into place. The 
setting with the maximum volume is the 
correct one. It is possible to inadvert- 
ently set the oscillator at 455 kc below 
the station frequency and affect the per- 
formance. 

After the above has been done, addi- 
tional gain is possible by touching up 
the IF transformers. Use a screwdriver 
that fits the slots inside the cans. Other- 
wise the slug material will be powdered, 
rendering the transformer useless. 
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A_Signcil Tráter;Kit 

Continued from page 81 

be heard from the speaker of the tracer. 
The probe is moved to the grid of the 
RF amplifier or mixer and tuned to a 
station. Then, it is advanced from the 
plate of one stage to the grid of the next. 
The signal heard from the tracer should 
get louder. If the signal is not heard at 
any check point, trouble lies within this 
stage and can be spotted by taking volt- 
age and resistance measurements. 

A wattmeter section in the tracer 
checks the power consumption of any 
electrical device up to 1000 watts. A 
WATTS control is rotated until the 
"magic eye" closes. The power used by 
the device you have plugged into the 
tracer is read directly on the scale of the 
WATTS control. 

A special noise locator circuit enables 
you to find a stage in a receiver which 
is producing unwanted noise, buzzing or 
frying. Noisy resistors can be checked 
as well as volume controls, fixed 
capacitors, and "cold" soldered joints. 

Six binding posts on the front panel 
are used to connect to (1) a VTVM 
(vacuum tube voltmeter) or oscillo- 
scope for precision alignment of re- 
ceivers (2) the tracer's speaker as a test 
speaker (3) the tracer's output trans- 
former as a substitute for single ended 
or push-pull circuits (4) supply B+ 
voltage (280 volts DC) for substitution 
and experimenting. 

Kit is a Good Buy; price $26.50. $ 

Bloód Pressi re-Electrónically 

Continued from page 76 

A fixed leak deflates the cuff when 
the cuff pressure exceeds systolic 
(maximum) arterial pressure. An elec- 
tro -magnetic valve then opens auto- 
matically and more air is pumped into 
the cuff. In this manner the cycle is 
completed and then repeated. The cuff 
pressure in this way follows changes in 
systolic blood pressure and all such 
changes are revealed on the control 
panel. An attached solenoid device au- 
tomatically controls drug intake keep- 
ing blood pressure at required level. 
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FM Radios For Your Car 

Continued from page 84 

do just that. Summarizing their case 
against FM in autos, we find the follow- 
ing: 

FM equipment is more complex to 
engineer than AM, hence more expen- 
sive; components, such as resistors and 
capacitors, have to be of the highest 
quality; voltage -regulation is more crit- 
ical in FM tuners to compensate for its 
frequency drift characteristics; circuit 
alignment is more critical. 

The saturation of stations on the 
FM band is far less than that on AM. 
Whereas approximately 3,300 AM sta- 
tions reach into every hamlet across the 
nation, only about 575 stations operate 
between 88 and 108 mc. This seemingly 
backs the reluctant manufacturers who 
claim that only those audiophiles who 
drive in metropolitan areas will be able 
to pick up a sufficient number of stations 
to make the additional cost of FM in the 
auto worthwhile. 

FM transmission is line of sight and 
the ground wave of a broadcast station 
operating at the VHF FM frequencies 
does not cover any great distances. But 
this line of sight factor may be mislead- 
ing. For instance, anticipated "dead 
spots" behind large buildings and hills 
failed to materialize in our mobile tests. 
It is true, however, that FM stations' 
coverage is usually regional and there is 
no clear channel service, as in AM. That 
the antenna is more critical at VHF 
frequencies is not really a factor be- 
cause this involves only a minor, one- 
time adjustment. 

The two West German radios, Blau- 
punkt and Becker, cover both AM and 
FM bands. Each lists for over $150 and 
can be installed in cars having either 6 
or 12 volt electrical systems. The one 
big trouble: If you sell your car, you 
will probably be selling your FM radio 
along with it, because AM and FM in 
these units are inseparable. 

The American entry into the field is 
the clever Gonset mobile converter. 
This neat package plugs right into your 
present AM set (providing your car has 
a 12 volt, negatively grounded electrical 

system) . The accompanying pictures 
show how simple an installation this is. 
One metal strap holds the $99.95 (list 
price) converter to the underside of 
your dash. An alligator clip on the 
power lead is connected to one ignition 
switch terminal. Your AM antenna 
cable is unplugged and replugged into a 
receptacle on the back of the converter. 
The only other lead goes from the con- verter to the AM antenna receptacle. 
Total installation time: 5 minutes. 

There are only two switches to con- tend with: An AM -FM switch and a 
tuning dial. When the former is turned to AM, the converter ís bypassed and 
your AM set functions as usual. When 
turned to FM, the converter picks up 
the FM signal, amplifies and demodu- 
lates it to audio which modulates an 800 
kc oscillator for the standard broadcast 
band. From then on the remaining stages 
of your AM set take over. You tune your 
AM radio to 800 kc (approximately at 
the center of the band) and you hear 
FM programming. Setting a push button 
at 800 kc precludes the necessity of dial 
tuning. The antenna must be set at 30" 
from tip to grommet mounting. 

In our test of this Gonset tuner, we 
pushed in the converter tuning dial, se- 
lected a centrally located New York 
City FM station, released the dial, and 
thereby activated the AFC. The trans- 
mitter power of the station was 6000 
watts with an effective radiated power 
(from atop a medium -size hotel), of 
18,000 watts. 

We drove allover New York City and 
Long Island-behind skyscrapers, over 
hills some 35 miles from the transmitter, 
across major bridges, under short tun- 
nels, and even into garages. Not once 
did the signal distort, fade or drop out, 
day or night. Motor noise never entered 
the picture. The only place we lost the 
signal at all was after we had driven 
some 300 feet or more into the Queens - 
Midtown Tunnel-hundreds of feet be- 
neath the East River.-By Ed Nanas 

Radio Beacons-Rare DX 

Continued from page 86 

pieces of gear extending from low to 
high priced units. 
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To start with, you must know what to 
expect and know the sounds of long 
wave, at least on the beacon band. On 
these frequencies there are three types 
of radiolocation stations. The simple 
beacons usually identify continuously 
and a few throw in long dashes between 
calls. Ranges stations identify only 
every 30 seconds. The remainder of 
their transmission consists either of a 

series of A's ( -), N's (- ) or unbroken 
tone, depending upon the listener's posi- 
tion relative to the station. Finally, we 
have the CONSOLANs which identify 
every minute or two. At present there 
are only two such stations in the 
Americas. Most foreign stations fall into 
the beacon category, best for DX. 

In order to identify your DX, you will 
need a good reference log. The best is 
"Radio Facility Charts-Caribbean & 

South America," published by ACIC, 
USAF, 2nd and Arsenal Streets, St. 
Louis 18, Missouri. A yearly subscrip- 
tion costs $3.50. To pinpoint domestic 
stations you will need "Location Iden- 
tifiers," available from the Superintend- 
ent of Documents, Washington 25, D. C., 
for $1.50. There is a free supplement 
service which will keep it up to date. 

What data will you need to authenti- 
cate your reception? Count exactly the 
number of seconds it takes to transmit 
the identifier. Your count should be ac- 
curate to the half -second. Do the same 
for the brief period of silence between 
identifications. If there is a long dash in 

the sequence, of course time that also. 
Airlines and aeronautical agencies 

are generally good verifiers and will fre- 
quently QSL your reception via letter. 
Beacon reports may be addressed either 
to the airline's head office for the re- 
gion in which the beacon is located (i.e. 
all reports on PAA beacons in Latin 
America may be sent to Pan American 
World Airways, International Airport, 
Miami 48, Florida), or they can be sent 
directly to the beacon. Send your first 
report directly to the beacon and re- 
quest a letter of verification. If you do 
not receive an answer within a few 
months, send another copy of your re- 
port to the regional office along with a 
prepared QSL card for them to sign, 
rubber stamp and mail back to you. 

December, 1959 
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GERMAN 
AUTOMATIC 

6 -SHOT REPEATER -22 CAL 

German Automatic, latest 
model 6 shot repeater, 22 $ 
caliber self ejecting clip, 
precision made by the finest West Ger- 
man Gunsmiths. Wonderful for sport- 
ing events, theatrical performances, 
would-be attackers, etc. 4" long, per- 
fectly balanced. (Not available to 
residents of California.) Not a lethal 
weapon. Sold on Money Back 
Guarantee! Comes for $6.95 ppd.r m 

BEST VALUES 
Department A-71, 403 Market St., Newark, N A. 

.95 

Have More Fun With This 

New MIDGET 
TRANSISTOR 

RADIO 
WHAT A WONDERFUL SURPRISE FOR CHRISTMAS STOCKINGS! 

Buy direct from maser and save! 

This new transistor radio covers entire broadcast 
band. Includes: transistor, germanium diode, ferrite 
tuning core and extension antenna to help pull in 

distant signals; plus individual earplug for private 
listening. Operates over 1.000 hours on single WC 

battery. 
Made Dy American transistor radio manufacturer. 
Arrives completely assembled, including battery, 
ready to operate. 

10 DAY MONEY BACK GUARANTEE Sold nationally 
at 57.E each. Order Now! At our special low price 
we expect a sell-out! 

$4.95 
each 

two for $1.95 

Save C.O.D. 
fee, send 

full amount 

SEMICONDUCTORS INC. 
195-02 Jamaica Avenue, Jamaica, N. Y. 
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ELEC ROINICS 

Your advertisement can reach this mail -buying audience for only 35e per word payable in advance (Check or M.O. please) . . . minimum 10 words. Closing dates are the 20th of 3rd preceding month i.e. copy for the March issue must be in our office by December 20th. Mail to ELECTRONICS ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word: Name of state (New Jersey), name of city (New York); sets of characters, as in key (14-0); also abbreviations as 35MM, 8x10, D.C., A.C. 

SAVE MONEY ORDER BY MAIL 

e . . FOR SALE 

MONEY SAVING Prices on tubes. TV, 
Radio, Transmitting and Industrial 

Types. New, 1st quality, guaranteed. Top 
name brands only. Government surplus 
and commercial test, lab and communi- 
cations equipment in stock. Sell us your 
excess tubes and equipment. Unused, 
clean tubes of all types wanted. Send 
specific details in first letter. Write for 
"Green Sheet" catalog 25C. Barry 
Electronics Corp., 512 Broadway, (Dept. 
El.), WA 5.7000, New York 12, N. Y. 

SNOOPERSCOPES. SEE in Total Darkness. 
Naval Surplus Electronic Infrared Tele- 

scopes with case $29.95. Infrared Filters 
52.95. Clarence E. Perry, 2930 Longbeach 
Blvd.,_ Long Beach 6, California. 
GOVERNMENT SELLS: Surplus Elec- 

tronics; Test Equipment; Oscilloscopes; 
Transceivers; Jeeps; Boats; Aircrafts; 
Misc.-Send for U. S. Depot Directory & 
Procedure $1.00. "Government Surplus 
Sales," Box 425 -EL, Nanuet, N. Y. 
KIT 106A-FABULOUS Assortment of 

widely used electronic parts, 10 lbs, 100 
items, $100 value, Price 55.00. MDC, 944 
W. Tioga St., Philadelphia 40, Pa. (Bar- 
gain List) 
78 R.P.M. RECORDINGS. Many types. 

Free lists. Collections bought, P.O.B. 
155(EL), Verona, N. J. 

. . BUSINESS OPPORTUNITIES 

VENDING MACHINES-No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog free! 
Parkway Machine Corp., Dept. 33, 715 
Ensor St., Baltimore 2, Md. 
GROW MUSHROOMS. Cellar, shed and 

outdoors. Spare, full time, year round. 
We pay $4.50 lb. dried. We have 29,000 
customers. Free Book. Mushrooms, Dept. 
315, 2954 Admiral Way, Seattle, Wash. 
AGENTS WANTED-Earn $200 Weekly In 

Spare Time. Brand name cameras & 
equipment. Send for Free illustrated cat- 
alogue. Camera Counselors, Box 397K, 
Floral Park, New York. 
AGENTS WANTED-Add 5200 To Your 

Weekly Income. Take orders for Xmas. 
High class jewelry-moderately priced. 
Send $2.50 (deducted from 1st order) for 
illustrated catalogue. Jewelry Unlimited, 
Box 397M, Floral Park, New York. 

. . EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco"-El, Box L, 
Boston 19, Mass. 

. e HI-FI 

HI-FI CONVERTER. Console 'sound from 
your radio, television, tape recorder, 

phonograph, with new speaker and en- 
closure kit. Free folder. Windhaven 
Radio, Box 16L-74, Baroda, Michigan. 
PHONOGRAPH RECORDS cheap, post- 

paid. Catalogue. Paramount, Box 
2026-K, Pine Castle, Fla. 

. . . TAPE RECORDERS 

TAPE RECORDERS, recording tape, Bell 
tape decks, Hi -Fi equipment, Norelco 

speakers. We Will Not Be Undersold! 
Send for our discount catalog and see 
why! Commissioned Electronics, 1776 Co- 
lumbia Road, Washington, D. C. 

TAPE RECORDERS, Hi -Fi components, 
Sleep Learning Equipment, tapes. Un- 

usual values. Free catalog. Dressner 
69-02 Z 174 St., Flushing 65, N. Y. 

RENT STEREO Tapes-over 800 different -all major labels - free catalog. 
Stereo-Parti, 1608 J Centinela Ave., In- 
glewood 3, California. 
HI-FI, RECORDERS. Free Wholesale Cat- 

alogue. Carston, 125-G East 88, N. Y. C. 
28. 

. . RADIO & TV 

DIAGRAMS FOR radios, phonos, record- 
ers, $1.00; television $2.00. Airmailed. 

Give make, model. Electronics Services, 
Box 1706 -El, Coral Gables, Fla. 

NEW! "10 DX Crystal Set Plans" -25c, 
with Transistor experiments, catalog. 

Laboratories, 1131-K Valota, Redwood 
City, California. 
BECOME A Radio Disk Jockey! Learn at 

Home! Free information. Zastrow 
Publications, Box 802, Aberdeen 1, South 
Dakota. 
CRYSTAL RADIO Experimenters. Write 

to Hulet, 305 Hope, Lakewood, N. J. 

AMAZING "HEAREVER" Radio-$2.95 
postpaid! Guaranteed. Ovodock, 6831. 

Glenloch, Philadelphia 35. 

DIAGRAMS FOR repairing radios, ampli- 
fiers, 51.00; television $2.00. Give make, 

model. Diagram Service, Box 672 -El, 
Hartford I, Conn. 

NEW BOOK (Mobile Hi -Fi) Tape Re- 
corders, Stereo, F -M, etc. $5.00. 

Ekeradio, 650 N. Fair Oaks, Pasadena, 
California. 

ELECTRICAL SUPPLIES & 
EQUIPMENT 

DYNAMIC CONTINUITY Circuit Tester 
with Leads, Clips, Spotlight. Electri- 

cally, Mechanically, shock -proof. Fits 
pocket. Home, Industrial, Military. 
Money back Guarantee. $4.50, Dynamico, 
4011 N.W. 37th Ave., Miami 42, Fla. 
PRINTED CIRCUIT Kit. Makes 3 Boards 

41/2"x21/2" Guaranteed 51.95. 
Electrotechnik Co., 19456 Meyers Rd., 
Detroit 35, Michigan. 

. . BUILD -IT -YOURSELF 

"AUTOMATIC GARAGE Door Control" 
book; complete, clear plans, photos, 

exploded view, instructions, Standard 
parts, radio/post control. $2.00 (guaran- 
teed)'. RI Books, 5649E Costello, Van-. 
Nuys, Calif. 

e MISCELLANEOUS 

HAVE FUN: comic postcards. 25 different 
$1.00. Bradleys Variety, P. O. Box 281, 

McGregor, Iowa. 

e . STAMPS & COINS 

THREE BRILLIANT uncirculated Mexican 
silver dollars $1.00. Universal Services, 

Box 675, San Antonio 6 PI I, Texas. 

. e . DETECTIVES 

DETECTIVES-WORK Home-Travel. Ex- 
perience unnecessary. Detective Par- 

ticulars free. Write, Wagner, 13-125 West 
86th, New York 24. 

. . MUSIC 

SONGPOEMS AND Lyrics Wanted! Mail 
to: Tin Pan Alley, Inc., 1650 Broadway, 

New York 19, N. Y. 

110 Electronics Illustrated 
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.Kill Noise In` Mobile- Radio 

Continued from page 64 

should be in the vicinity of .5 rnfd with 
a current carrying capacity of 40 am- 
peres. Voltage rating for this capacitor 
should be 50 volts. The mounting lug 
is securely grounded to the generator 
frame. Connect the capacitor as close 
as physically possible to the generator 
armature terminal for best results. Gen- 
erator sparking may also be reduced by 
cleaning the commutator. 

The voltage regulator next comes to 
our attention. Like the generator, some 
regulators are noisier than others. In 
some cases it may only be necessary to 
connect a 10 ohm 1 watt resistor from 
the regulator field terminal to ground. 
In stubborn cases more drastic means 
may be necessary, such as placing .1 

mfd coaxial capacitors in the battery 
lead at the regulator battery terminal, 
and in the generator lead at the regula- 
tor generator terminal respectively. 

Generally, any part which is not well 
grounded to the frame of your car with 
a good electrical joint may pick up elec- 
trical noises and radiate them into your 
antenna. In this category there are 
mufflers and tail pipes, wheels and con- 
trol rods, insulated wires and sometimes 
gauges. Battery leads are often prime 
offenders. Any wire which comes 
through the firewall from the engine 
compartment should be suspect, and be 
bypassed to ground at the firewall with 
.05 mfd disc ceramic capacitors. 

To further locate noise sources one 
simple method makes use of the fact 
that your receiver is a very sensitive 
noise indicator. A probe, called a "noise 
sniffer" is 'easy to put together. Simply 
disconnect, at the antenna, the coaxial 
plug to your receiver, and connect a clip 
lead or short loop of wire from the cen- 
ter terminal to the ground shield. Turn 
on the receiver, open the volume control 
to maximum, turn off the squelch or 
noise clipper if you have either, and 
tune the antenna trimmer on the re- 
ceiver for maximum rush noise. Start 
your engine and hold the loop close to 
any suspected noise sources. The snif- 
fer will locate many of them. 

ONE CENT SALE 
BUY ONE AT OUR REGULAR LOW PRICE AND 

GET THE SECOND FOR ONLY 1< MORE 

CITIZENS BAND TRANSMITTER (27MC) 5 watt 
chassis, complete with crystal $14.99 each; two for 
$15.00 

CITIZENS BAND RECEIVER chassis tunable 
through all 22 channels. Complete with audio am- 
plifier. $9.99 ea. two for $10.00. 

AMATEUR BAND TRANSCEIVER (144-148 MC) 
chassis with dual VHF triodes for walkie-talkie 
radiophone. $9.99 ea. two for $10.00. 

MICROPHONE High output 200 ohm carbon with 
terminal lugs. $1.49 ea. twc for $1.50. 

COILED CORD 4 conductor 11" telephone cord. Ex- 
tends to over 4 ft. .99 ea. two for $1.00. 

KIT OF PARTS for AM -FM VHF radio receiver. 
Tunable from 80-200 mc. which includes U. S. satel- 
lite frequencies. $6.99 ea. two for $7,00. 

TRANSISTOR AUDIO AMPLIFIER gives 50X volt- 
age gain on low level signals. Operates on 1.11 volts. 
$3.99 each, 2 for $4.00. 

CONVERTER (Crystal controlled) for 27 MC Citizens 
Band. Adapts any standard broadcast radio to 27 MC 
band. Tunes all 22 channels. Complete with tubes 
and crystal. S14.99 each. 2 for $15.00 

LIMITED QUANTITY-NO LITERATURE OR CATALOG 

Remit in full. Include sufficient postage. No C.O.D.'s. 

VANGUARD ELECTRONIC LABS 
Box 12-EL12 

Hollis 23, N.Y 

FOR THE 
WOULD-BE 

HAM- 1, 
AND THE 

.113 

1 

If uóu're interested in ham radio, 
the book for you. 

0111111naldi0 
Handbook 

7 
75 cents 7 - 

4 
' FB 415 

this is 

on sale at local newsstands 
to order direct: Send 75 cents to FAWCETT BOOKS, 
Dept. El, Greenwich, Conn. Add 10 cents per copy for 
mailing. No Canadian orders. 

December, 1959 Ill 
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it's a powerful booster 
... or an amplified coupler! 

provides sharp, clear TV pictures on 

1, 2 or more TV sets with only 1 antenna 

'straight-thru' circuit provides up to 10 db 
gain as a powerful one -set booster 

'couple -two' circuit provides up to 5 db gain 
(per set) as an amplified two -set coupler 

`straight-thru' circuit and B -T 4 -set coupler 
provide no -loss 4 -set distribution system 

Employs new frame -grid tube 6DJ8, new 
circuitry to achieve highest signal gain and 
"lower-than-cascode" noise factor. Pro- 
vides full broadband amplification covering 
low and high VHF channels. Features 
"NO -STRIP" 300 ohm terminals for posi- 
tive, electrical connections in seconds. Has 
"on/off" switch. 
Improve TV reception today on 1, 2 or 
more TV sets with a single antenna. 

Available at parts distributors. For details write: 
BLONDER -TONGUE LABORATORIES. INC. 
9 Ailing Street Newark 2, N..1. Dept. 51.12 

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: 
Morhan Export Corp., N. Y. 13, N. Y. hi-fi components UHF con- 
verters master TV systems industrial TV cameras FM -AM radios 
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Automatico Shut-off For Hi -Fi 

Continued from page 35 

tentiometer. It is held to the chassis 
plate with a single screw and a 3/4" 
stand-off bushing. The chassis plate is 
drilled to take the remaining compo- 
nents. 

Operational Sequence 
When the Manual -Automatic Switch 

is in the automatic position, the follow- 
ing sequence of operation takes place: 
the Start Switch (SW1) is depressed 
momentarily. When this switch is de- 
pressed, it momentarily energizes the 
power relay (RY2), the 117 volt outlets 
and the photo electric circuit-which 
begins to function. If the arm is in the 
"at rest" position, sunlight or artificial 
light will fall upon the photocell and it 
in turn, energizes the sensitive relay 
(RY1) . When RY1 is energized, its con- 
tacts close and energize the power relay 
RY2 which in turn feeds 117 volts AC to 
the receptacles. Thus, the momentary 
depression of the start button SW1 
briefly energizes the power relay until 
the associated photo electric circuitry 
can take over this function. Once the 
photo electric cell has taken over, the 
start button can be released and power 
will remain in the receptacles. Thus, 
the start button, in actuality, need only 
be depressed for a fraction of a second. 
Pilot Light I indicates the presence of 
117 volt AC across the power relay coil. 
When this light is on, the power relay 
RY2 is energized and the circuit is 
functioning properly. As the arm tracks 
across the record, its counterweight 
slowly moves in the opposite direction 
until it eclipses the photocell. The mo- 
ment this happens, the sensitive relay 
RY1 is de -energized and this removes 
the power from the RY2 and from the 
outlets. Pilot Light I goes out and the 
circuit is now completely de -energized. 
In order to start the sequence once 
more, the arm must be placed at the 
rest position and the start button should 
be depressed momentarily as before. 

Finally, if the underside of the arm 
counterweight is shiny, paste a piece of 
black paper on it to ensure proper 
eclipsing of the photocell. 1 

Electronics Illustrated 
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lobs Like These Go to t 
Radio -Television Technici 
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7 -^-. 1 
NRI Trained these Mt 

i 

'7 knew practically tut 
about Electron.ci. After LS 

sons I started repairing sets. 
future looks bright.' D 
ACKERMAI. Mlnneii 
fr Inn. 

"Thanks to NRI. I operated a 

succewful Radio Repair stlo7. 
That Sot a Jab with WPAdl: 
new I aun al engineer for 
Wl* E " V. I1'. WORKMAN. 
Higt Point. N. C. 
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"Have good Job in a TV r 
1:7 

plus a snellybusir.e: 

vm Í west paid t head 3c 
man." V. BAR.t. Toronto. 

Mail Postage -Free Card for 
SAMPLE LESSON J 

Shows low easy it is to 
Train at Home for RADIO 

TELEVISION ELECTRONICS 

Find Out What NRI- --: 
Oldest, Largest Home SEe ABA's of 
Study Radio -TV School l4; "ICING 
Can Do For You 

J i 

Since 1914-NRI has been train- 
ing ambitious men at home. 
Thousands have found NRI's 
training the way to higher earn- 
ings. - See Inside 
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These kits weft developed with famous 

SOUTHWEST RESEARCH INSTITUTE 
and are u 

TRUE BASIC SCIENCE COURSE 

The 8 instruction filtoon1011 roultly Kottun, dearly 
illottoted - coffin Interest.; 
BIIHOUI PREVIOUS IIPIAIIN(I you ion tumult?, rutty pn, 
led and gum u troluoble, lomptehenstue some buchgtound 

EASY FUN EDUCATIONAC 

Y''s'e?I'aksl'enF,P1111"71E"tie1'121 

The AMERICAN. BASIC lbeÉrdoce. CLUB efier!Itus 
Exciting New Hobby for Everyone 

wesa SCIENCE LABORATORY 1111,, 
Over 100 Fascinating Projects with. 

EI IY kTRITY 'HE'AT1' ELECTRONICS TIGHT AT6IWIC-iWRIG1 
SOUND 

ronarbly 
NY, 

01'' )14,N 
kt I 

PII(tTOVIICROTtRAPII tut o Ils's Wing 
!b.& Koh NIttiossopr end Photo 1.1, 

(A.trml So. 0 JrmaseseE) 

These 8 Kits Make Up o Valuable, 
Versatile Science Loboratory 

Conloining Standard Pods by: 
SYLVANIA, MALLORY, G. I., 
PYlAMID, SIACAPOlf. 111/.1 

AND ONE II MUMS NANVFACILII(IIS 

FOR SAFETY! 
C.tludo are kr rmliage 
topphed by osolotion 

Retail value of parts alone is over nnadurneer l101 

tame. PIETY DOLLARS le. ill 

ISEAMERS .... ....a., Ito ..eo.. 

flIMOSIASTIC! 

N SI Uri." nereet rimvi 
as, Ike thouvIslful tado .111 

IN /I /Well. Pre oboor 

'00 11 ord.r.on 

_ _ 

COMPLETE 1480RATORY COMES'IN 8 KITS . :. ONE A MONT 
SUPPLIES All THE EQUIPMENT' FOR IÚE THE FOLLOWING: 

ELECTRICAL EXPERIMENTS 
Ed...0nel fun .111, nregnele, 
Ireostonier. Golsen...Or Rhea 
sea, delay, Vollmeser, Wheotslone 
eon., end weer elecerc ecoopment. 

PHOTOELECTRIC EYE 
Phosolloseas 1.We, Io,.P - 
Prof tostrona alloy boob.. yuo 
need to songs* motors belts olurrnt 
and du Olio, bahl beam yypynmenk. 

CODE PRACTICE SET 
Sognel Oscillator, dry and flasher 
...the outlit 0 Ewan OE 

recei. cod irons... Ilse Mono Code 
...the laoll 0.000 o Horn licenser. 

RADIO SERVICE EQUIPMENT 
All pore so rm.. row on.. 
Rod. eognal 1race, und Pooh, 

Contormity lever to. p.,,., 
Ore riooloable rod., ..... r,nq 

PHOTOGRAPHY LAB. 
Comple, duet room equitKont: 
Pron., -Enlarger -Electaona Toner - Salo logt. - Ormelopong loo,s 
An. +APO, of popo and chemicals. 

ATOMIC RADIATION EXPM. 
the.. ourrmacroily or ores and clo 

Electroscope Sample ....rash... 
L000tes ot »crew, ...noun, *sealed 

ULTRAVIOLET LAMP 
Predoce darylong wolor "Os with 
n.orble Weds . Used Olosarm, 

ly for crime derestion, 
000 strews. and Inclose:of teyesech 
florescent Itar. Chr,cd, included. 

RADIO RECEIVER 
A rensarme rho* sub, llomuneruli 
Pee. Irmo hut ,ot unn rm... 
sows floos 000 090100 III ..t. 
Al eenyt Le.egalen. e,of. 'lend Sel 

MICROPHONE 
A senor., 00! 00', boeion inecto 
phone Ines wooly ampliliot 1011. 
poled noise Also adaploble for 

ui. your rod. harm:roller 

STROBE LIGHT 
A .oroable pulse oeuro Ioohe 

.11.)11041 ..brod 
or ubrects for slow 

clod, and sheslirrog Iressorro,et low 

SOUND EXPERIMENTS 
loberalory dernon.flonon of sound 
norms, resonance and pitsh. Includes 
Vaeoable requen4y Oscillselor. 
Sonorneler and food Se«ahrlf 

SLIDE PROJECTOR 
Toles lOnon end nnin, shoes Oupp 

..O.On ooled 
Proere,on temp .oicloded Also 04 
eras., as d P0000rmor 

SPINTHARISCOPE 
Gies yoo a blonn rongside .ien 
ol O. Walloon! ..plosions 01 dosonle 
greens, eardrum aEsIme o.0i.09 oEfrhe 
portal. at 11,O Tile, per sesond, 

HEAT EXPERIMENTS 
Study the rnoletolor Theo, ot heat 
us.og 2 tiwonoeutuvs Ito,eo.tot 
1 tour foes Thermometer 004 one, nal 
fen...lane unange men, lino shoes 
tr, 1'9,1 ut Anne,alar 

SPECTROSCOPE 
fossinotorg °penal inelroment used 
so identify and enelwo sobseences 
Sr obs...ino Ike sewers.. of Ehair 
(lame. Spectrum shells or( included. 

ELECTRONIC EXPERIMENTS 
0.010.0 101111001 Oi 1,00.4141 ,Ut11 
und In efeshon. tornponnts. 
Budd on Ilectronat 
tool 00.4 [Ober lea peremeniol cirrmiee. 

BROADCAST TRANSMITTER 
Send. clear 1100.«.11;01111 of both 
Code end vose lo nearby '<Am 
Co, be used lean your nocrephorm, 
retold r code otc.11oIor. 

TELESCCPE 
A moonled ostronomes, Telessefre. 
Ilroh gouda ground lens notyles 
yoo . e.emane deform o/ the 
irmon omose ono soston. oxIeo 

MICROSCOPE 
0191, one low po »or , Of etifien 
greond lens, Substoge Ugh, or. 
Polopue, *depts.,. too phoronsicrag 
mph y sonneslion won Pholo lob 

ATOMIC CLOUD CHAMBER 
uoclt ol 

rook,' poreas... ernenar.ng teem 
Jo.n.ri. *germ ...or and rhysleroos 
sa...iis rays bum uoe, tpoce. 

WEATHER STATION 
Anerord baeorneter. Cup Allet11001101el 
thol ele.ronisolly measures nind 
speed. 50109 Psychromoler, Homidity 
Gouge, Cloud Speed Indieolor, 
(lewd Choir end W.o I ,0 op. 

411 THE EQVIISÉNTSit ALL THE ik,Boy¿only1296°. 
SENNS 00 WITH PAYS 45 TOO TACIT KIT YOU RICTIVE FREE 
ONLY COUPON ONLY (OM A MONTH FOR a MONTI451 SOLDERING 

IRON 
with second Your Satisfaction or Your Money Back... 

you may cancel at any time without obligation. 
These "no risk" assurances because we know you will be... 

SURPRISED! AMAZED! DELIGHTED! 

FREE! These 6 Auxilioly Textbooks 

AMERICAN BASIC SCIENCE CLUB. Inc. Son Antonio, Texas 

el MI gla AMERICAN BASH SCIENCE CLUB, l tert ...onion,. un. III , O /Gnaw ,. Ir.... I ..I.- on etehl kits. oue 

SOI f au Cro<1.. Son AnNenk 6, 

II«001, n...o.N. II eon -.I. It< i 4. 111.1., b.. I 1,1.1 An I too trot. .t rot mata,1,..1, 1.-imul .I 30- . t'Ion du, krd I 

1 1 1 rm,Y., u y lot ord Writ I.Ne 1 k Vo pin of ue I. I,t I ur.. .0,1 011 har.s.ed kor et yes trme. 
I s I tn.l... ? "co... lull 1...Intro,, P..n.,, Pool to« sll it k at . i i.... .... .1 ,o1 on, .0,0 0. I 1.11 ly /Iona an ionkni.i.eyi kol. I 
NAME 

SIKIT 

Cll MI MAIL COUPON TODAY 1114.1 a 


