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Now...choose your vocational training! 
new "choose-it-yourself" training system guarantees CHOICE, not chance 

Now you can pick the vocational training 
you like! Under the Army's new "CHOOSE - 

IT- YOURSELF" Vocational Training Sys- 
tem, you choose your vocational training 

Choose your vocational training from 

... and it's guaranteed before you enlist. 
Here's your opportunity to get valuable 
training and practical experience in the 
kind of work you enjoy! 

many interesting categories like these ... 
Radar & TV Repair Military Police Finance Drafting & Cartography 
Atomic Weapons Printing Construction Metal Working 
Surveying Physical Medicine Ballistic Missile Repair Automotive Maintenance 
Military Intelligence Electronics Combat Engineering Machine Accounting 

Here's how you "CHOOSE-IT-YOURSELF": 

1. CHOOSE 
...before enlistment I 

Choose the vocational training 
you like from the categories 
currently available. Your Army 
recruiter will give you all in- 
formation and advice you need. 

2. QUALIFY 
...before enlistment! 
Take aptitude and physical ex- 
aminations... to be eligible, you 
must have a qualifying aptitude 
score and meet minimum physi- 
cal requirements for your choice. 

CHOOSE, QUALIFY and KNOW ... without the slightest 
obligation to enlist! You get the Army vocational training 
you like -guaranteed in writing -or you don't enlist! This 
week, ask your local Army recruiter for complete details 
about the new Army system which lets you do the choosing. 

3. KNOW 
...before enlistment 
If you qualify, you know you'll 
get the vocational training you 
like! Your choice is written into 
your future Army record -guar- 
anteed before you enlist. 

NEW "CHOOSE - IT-YOURSELF" 

VOCATIONAL TRAINING SYSTEM 

U.S.ARMY 
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Make More Money Soon 

fixing Electric Appliances 
Actual Lesson 

FREE 
fast Grow 
Field Offers 

ing 

Good Pay, Security 

Interesting Work 

Learn at Home in Spare Time 
Earn nme money. Enjoy doing important. interesting work. Learn Electrical 
Appliance Servicing. This is a field of increasing opportunity. Today every wired 
home ha:: many electrical appliances and millions and millions of new appliances 
are made and sold each year. Find out store about this great, growing field. 
Find out how NRI can train you, at home and in spare time to be an Appliance 
Service Technician. See how you can start soon to make extra money servicing 
appliances. 

Add to Your Income Soon After Enrollment 
Opportunities Increasing for Service Technicians 
NRI Training is practical, thorough. You get easy -to- understand lessons, and 
NRI supplies parts to build professional type Multi -Use Tester. Use it to get 
practical experience. Soon, you can add to your income by servicing appliances. 
Build a profitable sideline for your spare time -qualify for a good job - develop 
a business and be your own boss. As an Appliance Service Technician, your 
opportur:ities are broad -your services wanted, gladly paid for, highly regarded 
in your community. 

Appliances are necessary to comfortable, convenient living. Owners pay well 
to keep them in repair. The field is amazingly big. In addition to major appli- 
ances such as electric ranges, air conditioners, refrigerators, there are over 
40,000,000 electric irons, 5,000,000 electric blankets, 15,000,000 coffee makers, 
plus more millions of vacuum cleaners. fans, toasters, mixers. etc. 

Learn and Earn With Tester 

TESTING 
APPLIANCES 

FOR ELECTRICAL 
TROUBLES 

listke 

SERVICING 
ELECTRICAL 
APPLIANCES 

Over 40 Years 
Experience 
Backs Up 

NRI Training 

Find Out What 
Appliance Repair 
Offers You 

Mail Coupon ANDLB 
SOS 

OK FREE 

Diploma When You Finish National Radio Institute i P Dept. t . K69, Washington 16, D. C. 

February, 1959 

Locate appliance troubles easily with Please send me Electric Appliance Servicing Lesson and I 
Portable Appliance Tester you build. You 1 Book FREE. (I understand no salesman will call. I I use it to learn and do actual electric 
appliance repair jobs. For only $3.00 with 
enrollment enrollment and $6 per month, get training I Name_ _Age 
including Tester -a small price to pay for 
increased earnings. Mail coupon for 

1 Address I Sample Lesson and Book -your first step 
toward more interesting work, bigger 
e I arnings. NATIONAL RADIO INSTITUTE, I City___ _ Zone_ _State 
Dept. KB9, Washington 16, D. C. ACCBCOIr,D MUMMY NATIONAL NOME STUDY COUNCIL J 
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Instructor helping students check the wiring 
and trace the circuits al television receivers. 

TELEVISION -RADIO 
ELECTRONICS 
Here at COYNE you're 
trained for Testing, 
Trouble -Shooting and 
Servicing on AM and FM 
Radio, Auto Radio, Tele- 
vision, Color TV, etc. 
Thousands of COYNE 
trained men in good jobs 
or own well paying TV- 
Radio businesses. 

This modern lire -proof building which is 
occupied entirely by Coyne, houses the 

NEW COYNE SHOP -LABS 

ELECTRICITY 
ELECTRONICS 
Big opportunities every- 
where -city, town and 
country, in Power Plant 
Work, Motors, Industrial 
Electronics, Armature 
Winding, Home and Fac- 
tory Wiring, Appliances, 
Refrigeration, Mainte- 
nance, Illumination, etc. 

WE TRAIN YOU IN CHICAGO 
Our famous Practical- Technical method gives you practical 
experience on a massive outlay of equipment -over a quarter 
of a million dollars worth - plus necessary technical training right here in the NEW COYNE Shop -Labs. 

Training in Refrigeration and Electric Appliances can be included. 

Training offered 
to VETERANS and 

NON -VETS alike 

B. W. COOKE, IR., President 

START NOW -PAY LATER 
Enroll now, pay most of tuition after 
Graduation. Part time employment 
help for students. Lifetime employ- 
ment service to Graduates. Starting 
dates, every six weeks. 

FOUNDED 1899 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. Congress Parkway, CHICAGO, Dept. 29 -8A 

ELECTRICITY RADIO TELEVISION REFRIGERATION ELECTRONICS 

Instructor e.ploining operation and testing 
of o large Motor Generator. 

OLDEST AND BEST 
EQUIPPED SCHOOL OF ITS 

KIND IN THE U. S. 

Send Coupon or Write for 

FREE BOOK 
"GUIDE to CAREERS" 
Whether you prefer 
Electricity -Television / 

ill - Radio or Combined 
Electronics Training 
this book describes all 
training offered. 

Information comes 
by mail and no sales- 
man will call. 

To get Free Book and information, mail this 
Coupon in envelope or Paste on Postal Card, or 
write to address below. 

COYNE ELECTRICAL SCHOOL 
Dept. 23 -8.i. New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, Ill. 

At no obligation to me send FREE book "Guide to 
Careers" and details of all the training you offer. 

Name 

Addres- 

City State 
II understand no Salesman will cell.) 

February, 1959 
3 
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A Message From the Editor 

4 

All About HI -FI Tapë Cartrl 

ELECTRONIC 
ILLUSTRATED 

2 
spaei: 

d.,_ 

Wet Ye: SfiorM Kur ac.. 1. 

WCl/tl'.:c1 krentkúz 
E4r.tr:i:i 'n 11.3 C^.-: ! -6 

The transistor revolution is 
over -long live the Maser! It 
seems that only yesterday we 
were learning to live and work 
with that startling minute 
chunk of rock called the tran- 
sistor. You our readers were 
probably in the vanguard learn- 
ing what it was and how to use 
it. Now the consumer is be- 
coming accustomed to the word 
and to seeing the transistor in 
his portable radios, etc. Well, 
here we go again. Normally 
close- mouthed engineers and 
scientists are predicting great 
accomplishments for another 
unlikely looking device called 
the Maser. What it is, how it is 
used and what it may do in the 
future is explained in our arti- 
cle starting on page 64. 

Shown here is the cover of the next issue of EI. Before decid- 
ing to do the story "How to Change TV Picture Tubes" (in our 
next issue) we obtained a new 17" Zenith portable TV set and 
actually removed the tube to see how difficult it would be. It's 
not an easy job, but it is one that can save you upwards of twenty 
dollars if you have some mechanical aptitude and can follow 
instructions carefully. (Zenith and some other manufacturers 
include instructions in the consumer booklet accompanying each 
set.) And you must observe some safety rules. For the complete 
story read the article in the March issue. 

We have long had book clubs for book lovers and record clubs 
for record lovers, now we have a hi -fi club for -you guessed it- 
hi-fi fans. The Institute of High Fidelity has just been formed by 
the I.H.F.M. (Institute of High Fidelity Manufacturers) to serve 
the peculiar needs of hi -fi enthusiasts. The materials they offer 

and their program is interesting. Anyone wanting to find out 
more about them should write to the I.H.F. at 125 23rd Street, 
New York 10, New York. The annual membership fee is $10. 

Incidentally, our West Coast readers may be interested in 
learning that the annual High Fidelity Music Show will be held 
in San Francisco between February 7th and 10th and in Los 
Angeles between February 18th and 22nd. This is the show in 
which most hi -fi manufacturers display their latest wares for the 
approval of the consumer. 

We have a report in this issue on an amazing new device called 
the Synchroreader. Developed in Japan, this may revolutionize 
the printing industry in the future. It is a method of combining 
sound with print in such a way as to give the reader -listener 
three dimensional information at one time. 

There is good news for radio -control model fans and for 

Electronics Illustrated 

044 

www.americanradiohistory.com

www.americanradiohistory.com


 

See How DeVry Tech Can 

Prepare You For A Profitable Future In Many Fields 

y Communications to 

Guided Missiles, etc. 

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 
is Electronics. You don't have to quit your present 

oh. If you are 17 to 55, see how you may get 
yourself reocty for a future in the fast -growing 
Electronics field. 

Whether you prepare at home or in our well - 
equipped Chicago or Toronto Laboratories, you 
get sound, basic training in both principles and 
practice. At home, you use educational movies. 
You build actual circuits and test equipment. You 
read simple directions, follow clear illustrations. 
When you finish, you are prepared to step 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. 

FREE 
EMPLOYME 

SERVICE 
Puts you in Pouch 
with job opportun« 
ties -or helps you 
toward o b..., 
p.siti,n in tits picot 
when you am 
now employed. 

Draft Age? 
W. hem valuable 
information Is r every 
man of draft ago; so i 

you ore subject to m 
tory service, by sum to 

maroon. 

Get FREE Booklet! 
We'll give you o free copy of an 
interesting booklet, "Electronics 
and YOU." See for yourself 
how you may take advantage 
of the opportunities in this 

fast -growing field. 

Radar 

Automation 

Electronics 

Televisio 

Micro -Waves 

Electronics 
and YOU! 

e 
\\Chicago 41, Illinois 

ormerly DeFOREST'S TRAINING, INC. 
n. of Nara. Amica's foremost Electronics Training Centers' 

Accred tad Membr of National Home Study Council 

February, 1959 

omputers 

Broadcasting 

Pour Own 

Whin 
DeVry Technical Institue 
4141 Belmont Ave., Ch cage 41, Ill., Dept. El -2 -P 
Please give me your FREE booklet, "Electronics and YOU," and 
tell me how I may prepare to enter one or more bronches of 
Electronics as listed above. 

Nam. 
Pleas. Print 

Street 

Age 

Apt. 

City Zone State 
Check here if subject to Military Training. 

DeVry Tech's Canadian Training Cento is located 
2040 at 626 Rosalawa A , Toronto 12, Ontario 
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Apit 

Coffiplote Trainin 
FOR BETTER RADIO -TV SERVICE JOBS 

ONLY 

$13 
for the complete 

2- volume 
course 

3 MONTHS TO PAY 
11111 

Let these two great Ghtrardi training books teach you to handle 
all types of AM, FM and TV service Jobe by approved professional 
methods -and watch your efficiency and earnings soar! 

Each hook is a complete service training guide. Each contains 
complete data on modern methods and equipment -NOT a re -hash of 
old, out -of -date material. Each is co- authored by A. A. OhlraMi 
whose famous RADIO PHYSICS COURSE and MODERN RADIO 
SERVICING were, for 20 years, more widely used for military. 
school and home study training than any other books of their type! 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

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

1 -Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional methods. For the 
beginner, it Is a comprehensive training course. For the experienced 
serviceman, It Is a quick way to "brush up" on specific Jobs, to o 
develop improved techniques to find fast answers to puzzling 
service problems. Includes Invaluable "step -by- step" service char.. 
820 pages, 417 Illus., price $7.50 separately. 

2 -Radio and Television Receiver 

CIRCUITRY AND OPERATION 
This 689 -page volume Is the ideal guide for servicemen who real- 

ize It pays to know what really makes modern radio-TV receivers 
"tick" ad why. Gives a complete understanding of basic circuits 
and circuit variations: how to recognize them at a glance; hose to 
eliminate guesswork and useless testing In servicing them, 417 illus. 
l'rire separately $0 7 5. 

Special low price . . . you save $1.25 
If broken into lesson form and sent to you as 

d 
-course.- you'd 

regard these two great books as a bargain at $50 or more! 
Under this new offer, you save $1.25 on the price of the two 

books-and have the privilege of paying in easy installments while 
you use them! No lessons to wait for. You learn fast -and right! 

Order from; Dept. PR -29. Rinehart & Co., Inc., 232 Madison 
Ave.. New York 16, N. Y. (Price only $13.00 plus postage for both 
books. I i.. STUDY 10 DAYS FREE' 

Dept. PR -29, RINEHART & CO., Inc. 
232 Madison Ave., New York 1e, N. Y. 

Send books below for 10 -day FREE EXAMINATION. In 10 
days I will either remit price Indicated (plus postage) or 
return books postpaid and owe you nothing. 

Radio & TV Receiver TROUBLESHOOTING & REPAIR (Pelee 
$7.50 separately; 
Radio & TV CIRCUITRY & OPERATION (Price $6.75) 

Check here for MONEY -SAVING COMBINATION OFFER 
Save $1.25. Send both of above big books at 

special price of only $13.00 for the two. (Regular price 
$14.25 . you save $1.25) Payable at rate of $4 plus 
postnthefor 

3 1 montha 
if 

t' total of $13.ÓO' 
books after 

has been paid. 

Name 

Address 

City, Zone, State 

Outside U.S.A.-$8.00 for TROUBLESHOOTING & REPAIR; 
07.25 25 foe CIRCUITRY ITRY 

&OPERAT ON; $114,00 books i 
for 

n 
both. lh days. only, 

others who are thinking of using lim- 
ited two -way voice communication such 
as between home and office, ship and 
shore, etc. The F.C.C. has just released 
new regulations opening parts of the 
27 megacycle band (formerly the 11 

meter ham band) to increased power 
and for voice operation. Now if you 
want to operate a radio -controlled 
model airplane, etc., on 27.255 mega- 
cycles you may use a power up to 30 

watts input to the last stage of your 
transmitter. Of course your transmit- 
ter must be crystal controlled as pre- 
viously.and you must obtain F.C.C. ap- 
proval for your equipment. Forms are 
available from the F.C.C. for this pur- 
pose. The previous maximum power 
permissible was 5 watts. For voice use 
there are a number of new frequencies 
now available close to 27 megacycles 
on which you can use crystal controlled 
equipment of up to 5 watts rating for 
two way communications. We plan to 
have a complete article on this subject 
in a future issue of EI. 

Anyone with any mechanical apti- 
tude at all has probably at one time or 
another thought up some idea which 
had possibilities as a useable invention. 
The difficulties in getting a patent and 
even more, in getting the idea into pro- 
ducible form are probably insurmount- 
able to most. However, many of those 
who do develop their ideas and eventu- 
ally market a product have been well 
rewarded. Next month EI presents 
an exclusive report on what inventions 
are needed and how you may follow 
through on some of your ideas to your 
eventual profit. 

Also next month in EI you will read 
how electronics is used in the most ad- 
vanced crime laboratories all over the 
country to apprehend criminals who 
formerly went scot -free, how to build a 

voice actuated switch and all about the 
new hi -fi tape cartridges which may 
make tape recorders as popular as 
record players. 

Of course our regular features, the 
Electronic Brain, Hi -Fi Clinic and A 
B C's of Electronics will appear in this 
issue also. 

Electronics Illustrated 
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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 
le= 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 259 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 instruction- 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. S., Scranton 15, Penna. National Flume Study Council 

INTERNATIONAL CORRESPONDE CE SCHOOLS Cs 
BOX 73423A. SCRANTON 15. PENNA. (Partial list of 259 courses) 

Without cost or obligation, send me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 
ARCHITECTURE AVIATION CIVIL O Good English D Industrial Electronics 

D Aero-Engineering Technology ENGINEERING D High School Mathematics D Practical Radio-TV Engrg 
D Aircraft & Engine Mechanic O Civil Engineering D Short Story Writing D Practical Telephony 

O Radio -TV Servicing 

an 
CONSTRUCTION 

D Air Conditioning 
D Architecture 
D Arch. Drawing and 

Designing 
D Building Contractor 
D Building Estimator 
O Carpentry and Milbrork 
O Carpenter Foreman 
O Heating 
O Interior Decoration 
D Painting Contractor 
D Plumbing 
O Reading Arch. Blueprint 

ART 
O Commercial Art 
D Magazine & Book Illus. 

Show Card and 
Sign Lettering 

O Sketching and Painting 

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

Management 
D Traffic Managemert 

O Construction Engineering LEADERSHIP D Highway Engineering D Industrial Foremanship O Professional Engineer (Civil) 
O Industrial Supervision O Reading Struc. Blueprints D Personnel -Labor Relations O Structural Engineering D Supe vision O Surveying and Mapping 

DRAFTING 
MECHANICAL 
and SHOP 

O Aircraft Drafting O Gs-El Engines 
O Architectural Drafting 

D Gas- Elec. Welding 
Drafting Machine Design O Industrial En gineering 

O Electrical O Industrial Instrumentation ion 
cal Drafting Industrial 

O Sheet Metal Drafting O Industrial Safety 
O Structural Drafting O Mach ne Design 

CHEMICAL ELECTRICAL Mach ne Shop Practice TEXTILE 
k D Mechanical Engineering O Analytical Chemistry Electrical Engineering O Carding and Spinning O Professional Engineer (Mach) D Chemical Engineering O Elec. Engr. Technician D Qualiy Control Cotton Manufacture 

AUTOMOTIVE O Chem. Lab. Technician Elec. Light and Power O Reading Shop Blueprint Cotton Warping and Weaving 

Automobiles 
Element of Nuclear Energy Practical Electrician O Refrigeration and Loom Fixing Technician 

General Chemistry O Practical Lineman Air Conditioning O Textile Designing 
O Auto Body Rebuilding D Natural Gas Prod. and Trans. O Professional Engineer (Else) D Tool Design O Tool Making O Textile Finishing & Dyeing 

and Refinishing O Petroleum Prod. tad Engr. O Throwing 
O Auto Engine Tuneup O Professional Engineer (Chem) HIGH SCHOOL RADIO TELEVISION O Warping and Weaving D Auto Technician O Pulp and Paper Making D High School Diploma D General Electronics Tech. O Worsted Manufacturing 

RAI LROAD 
O Car Inspector and Air Brake 
O Diesel Electrician 
O Diesel Engr. and Fireman 
O Diesel Locomotive 

STEAM and 
DIESEL POWER 

D Combustion Engineering 
O Power Plant Engineer 
O Stationary Diesel Engr. 
O Stationary Fireman 

Name Age Nome Address 

City Zone State Working Hours A M to P M. 

Canadian residents send coupcn to International Correspondence Schools, Canadian, Ltd., 
Montreal, Canada.... Specal tuition rates to members of the U. S. Armed Forces. 

Occupation 

February, 1959 
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JOU, f%.e Columbia) ® Record, Club offers 130114 

STEREOPHONIC 
JOHNNY MATHIS 

.°431 
WARM 

Percy Faith 

and Orchestra 

AS. 
1. Johnny sings What'll 

I Do, Warm, While 
We're Young, 9 more 

DUKE ELLINGTON 

MAHALIA JACKSON 

Black, Brown and Beige 

9. The finest perform- 
ance ever of the 
Duke's masterpiece 

at r 
HIS GREATEST HITS 

NEW IN HIGH FIDELITY 

14. Cugi'sgreatesthits- 
Besame Mucho,Tico- 
Tico, Brazil, 9 more 

Tchaikovsky 

*PATHÉTIQUE' 
77, SYMPHONY 

`-4/ Mitropoulos, 
New York 

Philharmonic 

15. The most popular of 
Tchaikovsky's lovely, 
melodic symphonies 

8 

GRAND CANYON 

SUITE 

PHILADELPHIA ORCH., ORMANDY 

2. This vivid musical 
painting has become 
an American classic 

of Trewtpxdxus 
SING 

ALONG 
WITH 

MITCH 
MITCH MILLER AND THE GANG 

3. 16 favorites -Sweet 
Violets, Down by the 
Old Mill Stream, etc. 

GRIEG: 
Piano Concerto 

RACHMANINOFF: 
Rhapsody on a 

Theme of Paganini 

PHILIPPE 

ENTREMONT, plane 

The Philadelphia 

Orchestra, 

Eugene Ormandy 

4. Pianistic fireworks 
abound in these two 
romantic scores FREE 

NY 3 
OF THESE SUPERB 

COLUMBIA and EPIC RECORDS 
(AVAILABLE IN STEREOPHONIC SOUND OR MONAURAL HIGH FIDELITY) 

If you join the Columbia EP Record Club now -and agree 

to purchase 4 selections during the coming 12 months 

Yes, now you can acquire the world's finest stereo- 
phonic AND high -fidelity monaural recordings - at 

truly substantial savings! And as a dramatic demon- 

stration of the Columbia e Record Club's money- 

saving Bonus Plan - you may have, at once, ANY 

3 of the sixteen records shown here, FREE 

available in your choice of stereophonic sound OR 

monaural high fidelity! 
HOW THE CLUB SAVES YOU MONEY 

Your only membership obligation is to purchase 
four selections from the almost 200 Columbia and 

Epic records to be offered in the coming 12 months. 
Thus you receive seven records for the price of 
four - a saving of more than one-third on your 
record purchases. 

Furthermore, after buying four selections you re- 

ceive your choice of a Columbia or Epic Bonus rec- 

ord (stereo or monaural) free for every two addi- 

tional selections you buy. 

HOW THE CLUB OPERATES 

You enroll in any one of the six Club Divisions: 
If you have stereo equipment you enroll in either 

the Stereo Classical or Stereo Popular Division. 
If you have monaural equipment you enroll in 

any one of four Divisions: Classical; Listening and 

Dancing; Broadway, Movies, Television and Musical 
Comedies; Jazz. 

Each month the Club's staff of musical experts 
selects outstanding recordings from every field of 
music. These selections are described in the Club 
Magazine, which you receive free each month. 

You may accept or reject the selection for your 
Division, take any of the other records offered 
(stereo or monaural), or take NO record in any 

particular month. You may discontinue membership 
at any time after purchasing four records. 

The records you want are mailed and billed to 
you at the regular list price: Popular Monaural 
Selections, $3.98; Classical Monaural, $4.98; all 
Stereo Records, $5.98 - plus a small mailing charge. 

To receive your three stereo or monaural records 
FREE, fill in and return the coupon today! 

COLUMBIA © RECORD CLUB 
Terre Haute, Indiana 

Electronics Illustrated 

., 
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r 
10.0 

and MONAURAL RECORDS 
eaviings 1 

5. Where cr When, The 
WayYou Look Tonight, 
Be My Lave, 9 more 

BEETHOVEN 

EROICA 

SYMPHONY 

/1 s> 

BRUNO WALTER 

10. A truly magnificent 
performance of this 
majestic symphony 

LISTENING IN 

DEPTH 

AN INTRODUCTION 
TO COLUMBIA 

STEREOPHONIC SOUND 

16. Available it stereo 
only. 16 polular and 
classical selections 

February, 1959 

6. 43 hits fcr listening 
and dancing -in the 
smooth Lanin style 

PERC Y FAITH 
PLAYS MUSIC FROM 

11. The great tunes from 
Rodgers ani Hammer 
stein's fabulous hit 

7. The ingratiating Miss 
Holliday in her big- 
gest Broadway hit 

ROUMANIAN RHAPSODIES 
THE PHILADELPHIA ORCHESTRA 

EUGENE ORM MDT 

12. The two fiery Rou- 
manian Rhapsodies - 
plus 2 more works 

STRAVINSKY. 

FIREBIRD SUITE 

TCHAIKOVSKY: 

ROMEO AND JULIET 

LEONARD BERNSTEIN 

NEW YORK PHILHARMONIC 

8. Bernstein's exciting 
performances of two 
colorful scores 

I I II s1I 14, l I 
j _PIPES, I : _ 
PEDALS AND 

FIDELITY 

11111_ ; 

BUDDY COLE, Organ 

13. Organist Buddy Cole 
plays11tunes -Mine, 
Caravan, Carioca, etc. 

FREE - ANY 3 - MAIL COUPON NOW 
COLUMBIA (DI RECORD CLUB, Dept. 271-2 
Terre Haute, Indiana 
Please send me as my FREE gift the 3 records whose numbers 
I have circled at the right - and enroll me in the tollcwing 
Division of the Club: (check one box only) 

MONAURAL DIVISIONS STEREO DIVISIONS 
Classical Broadway, Movies, Stereo Classiczl 

ln{J Listening & Dancing Television and 

1 Jazz Musical Comedies Stereo Populo 

I agree to purchase four selections from the almost 200 stereo- 
phonic and monaural records to be offered during the coming 
12 months, at regular list price plus small mailing chcrge. 
For every two additional selections I accept, I am to re- 
ceive a Columbia or Epic Bonus record stereo or monaural) 
of my choice FREE. 

Name 
(please print) 
Address 

City Zone State 
CANADA: prices sligl.tly higher, address 11 -13 Soho St., Toronto 2B If you want this membership credited to an established 
Columbia or Epic record dealer, authorized to accept sub- scriptions, fill in below: 

Dealer's Name 

Dealer's Address 2'S -I 
e Columbia Records Sales Corp., 1959 'N''C,,lun,l,ia." 5, "Ep;c," 9 

CIRCLE 3 NUMBERS BELOW: 
(Indicate here whether you want 

your 3 records in S or Monaural): 

STEREO MONAURAL 
L -50 L -49 

1. Johnny Mathis - Warm 
2. Grote: Grand Canyon Suite 
3. Sing Along With Mitch Miller 
4. Grieg Piano Concerto; 

Rachmaninoff Rhapsody 
S. 'S Marvelous - Ray Conniff 
6. Lester Lanin at the Tiffany Ball 
7. Bells Are Ringing - Original 

Broadway Cast 
8. Firebird; Romeo and Juliet 
9. Black, Brown and Beige 

10. Beethoven: Eroica Symphony 
11. Percy Faith Plays "South Pacific" 
12. Roumanian Rhapsodies 1, 2; 

plus two more works 
13. Pipes, Pedals and Fidelity 
14. Cugat Cavalcade 
15. Tchaikovsky: Pathetique Symphony 
16. Listening in Depth (Available in 

stereo only) 
Marcas 
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Electronics 
in the 
News 

MN. .- 
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Electronics parts are getting smaller all the 
time. At top of page is a 12- position switch, no 
bigger than a dime, made by Avion Div. of ACF 
Industries for sub -miniature ground and air- 
borne radio uses. All (152) items in the center 
fit into 6/10" of space, and compose a hearing 
aid to fit into eyeglass frames or be worn be- 
hind the ear, by Sonotone. At left, from Inter- 
national Rectifier Corp., a tiny new diffused 
junction silicon rectifier for industrial equip- 
ment which provides currents to 6 amps, and 
an inverse voltage range from 50 to 500 volts. 
Compare its size to that of the matchbook. 

Electronics Illustrated 
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BUILD 16 RADIO 
CIRCUITS AT HOME 
with the New Deluxe 1959 

PROGRESSIVE RADIO "EDU- KIT" lttj 
A Practical Home Radio Course 

Now Includes 
lit TRANSMITTER 
art SIGNAL TRACER * SIGNAL INJECTOR 
it- CODE OSCILLATOR 

only 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 
* School Inquiries Invited 

* SOLD IN 79 COUNTRIES 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu -Kit" oPert you an outstanding PRACTICAL HOME RADIO COURSE at rock. bottom price. Our K t s designed to train Radio & Electronics Technicians, making of the most modern method of home training. You will learn radio theory, construction practice and earvieang. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. rou well ieaisi u- build radios, using regular schematics; how to wire and solder in a professional nn -r, how to service radios. You will work with the standard type of punched metal chasms as well as the latest development of Printed Circuit chassis. You will learn th basic principles of radio. You will construct, study and work with RF and AF amplifiers rid oscillators, detectors, rectifiers, test equipment. You will learn and practice code, .,sg the Progressive Ccde Oscillator. You will learn and practice trouble-shooting, using he Progressive Signal Tracer, Progressive Signal Injector. Progres- ive Dynamic Radio & Electronics Tester and the accompanying instructional material. You will receive trailing for the Novice, Technician and General Cl ass of F.C.C. Radio Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector c rents, and learn how to operate them. You will receive an excellent back d for Television, Hi -Fi and Electronics. 
A usolugtele no prec.eea knowledge of radio o required. The "Edu -Nit is the product many yea- if teaching and engineering ^experience. The "Edu -Kit" will pro- vide you with a bas,: elucation in Electronics and Radio, worth many times the complet pries of $22.95. Th Signal Tracer alone i worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
Ycu do not need the a ightest background 

in radio or . Whether you are inter - 
estec Radio & El :ctionics because you bant an nteretin9 otby, a well paying usiness or lob with future, you will find the 'Echo-Kit' 

w 
orth while investment. 

Many thouandat f ndividuals of all 

ages and backgrounds have successfully 
used the "Edu -Nit" in e than 79 co tries of the world. The 'Edu -Kit" has been carefully designed, step by step, so that you cannot make mistake. The "Edu Kit" `allows to teach ryourself at your 
own rate. No instructor ery 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit ,n the world. and i 

d 
universally accepted as the standard in the field of electronics training. The "Eu - Kit" uses the modern educational principle of Learn by Doing." Therefore you construct, learn schematics, study theory, practice trouble-shooting-all in a closely integrated pro- gram designed to provide an eas ly.learnnl, thorough and interesting background in radio. Yo., begin by examining the various radio parts of the "Edu- Kit." You then learn th /function, theory) and wiring of these parts. Then you build s simple radio. With this first t you ill enjoy listerjng to regular broadcast stations, learn theory, practice testing and trouble-shooting. Then you build a more advanced radio, learn more advanced theory end techniques. Gradually, prog re a manner, end at your own rate, you will find yourself n tructinq advanced x multi -tube xrudio it its, and r doing work like professional Radio Technicm 

Included the 'Edu- Kit'efe course sixteen Receiver, Transmitter, Code Oscillator, Siena Tracer, and Signal Injector1e circuit, These are not unprofessional "breadboard" 
constructed experiments, but genuine radio circuits, nstructed by means of professional wiring ing and soldering on metal chassis, plus the new method of radio 

ssdio 

construction known 'Prin':ed Circuitry." Thee circuits operate on your regular AC or DC house current. 
as 

THE "EDU -KIT" IS COMPLETE 
You will receive all. parts and instructions ery to build 16 different radio nd electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, variable, electrolytic, mica, ceramic and paper dielectric condenser, resistors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals, hook -up wire, solder, etc. In addition, you receive Printed Circuit materials, including Printed Circuit chassis. special tube sockets, areware and instructions. You also receive a useful set of tools, a professional electric soldering iron and a self- powered Dynamic Radio & Electronics Tester. The "Edu -Nit" also includes Code instructions and the Progressive Code Oscillator, in addition to F.C.C. type Questions and Answers for Radio Amateur License training. You will also receive lessor. for servicing with the Progressive Signal Tracer and the Progres ive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in Radio TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, instructions, etc. Every king is yours to keep. 

UNCONDITIONAL MCH1E11-RACK GUARANTEE 
The Progressive Radio Edu -Kit" has 

been sold to many thaound of individuals, 
schools and organiraciens, public and pri- vate, throughout the .vor'd. It is recognised internationally as the ideal adio co ree 

By popular demand, the Progressive ive Radio "Ede -Kit" i available Spani a 
well as English. 

It is understood and agreed that should 
the Progressive Radio "Edu -Kit" be re- turned to Progressive 'ado- Kits" Inc., for 

Y reason whatever, the purchase price will any 
be full, without quibble or question, and without delay. 

The high recognitin which Progressive "Edu -Kits' Inc., has a ' rned through its 
tomany years of service to the public is due its unconditional insistence upon the 
maintenance of perfect ngineering, the highest instructional standards, and 1000 , 
Gdherence to its Unconditional Money -ack Unconditional 

uarantee. As a .0 lt, e do not have a Ingle dissatisfied cunm oer throughout the single 
world. 

February, 1959 

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 BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble shooting and 

will 
servicing 

rpairs 
^ 

the eat that 
progressive nr. pr t 

you construct. You will learn symptoms 
and c of troubles in home, portable 
and radios. You will learn how to 
use the professional Signal Tracer, the ni 

Signal Injector and the Dynamic 
Radio It Electronics Tester. While you 
are learning in this practical you 
will be able to do may eaaiira b for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the "Edu -Kit." Our Consultation Service will help you with any technical problems 
you may have. 

.1. Stataitis, of 25 Poplar Pl., Water- 
bury. Conn., writes: "1 have repaired 
several sets for my friends. and made 
money. The "Edu -Kit" paid for itself, I 
was ready to spend $240 for a Course. 
but I found your ad and sent for your 

Ben Valerio. P. 0. Box 21, Magna. 
Utah: "The Edu -Kits are wonderful. Here 
I am sending you the questions and also 
the answers rs for them. 1 have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. 1 en- 
joyed every minute I worked with the 
different kits; the Signal Tracer work., 
fine. Also like to let you know that 1 

feel proud of becoming a member of your Radio-TV Club. 
Robert L. Shute, 1534 Monroe Ave., 

Huntington, W. Va.: Thought 1 would 
drop you a few len^ to say that I re- 
ceived my Edn -Kit, and was really amazed that such a bargain can be .had at such 
a low price. 1 have already started re- 
pairing radio 

a see me 
and phonograph friends we really surprised to 

get into the swing of it 
quickly. 

The 
Troubleshooting Tester that with 
the Kit really well, and finds the 
trouble, if there is any to be found." 

ORDER DIRECT FROM AD- RECEIVE FREE BONUS 
RESISTOR AND CONDENSER KITS WORTH S7 

(1 Send "Edu -Kit" Postpaid. 1 enclose full payment of 322.95. 
El Send "Edu -Kit" C.O.D. 1 will pay 322.95 plus postage. 
Ei Send ma FREE additional Information describing "Edu- Kit ." 

Naine 

Address 

PROGRESSIVE "EDU- KITS" INC. 
1186 Broadway, Dept. 508AE, Hewlett, N. Y, 
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RESIDENT SCHOOL COURSES HOME STUDY COURSES 

Electronic Fundamentals 

Industry needs Electronic Technician. 

et RC 
train you in 

'Advanced Electronics 
This is the college -level training you need to 
work with professional engineers on research, 
development or production projects in such fields 
as: automation, guided missiles, radar, television, 
computers and other advanced electronic appli- 
cations. 
RCA Institutes Resident School in New York 
City offers this comprehensive course that pre- 
pares you for any field of electronics you may 
choose. Other courses in TV & General Electron- 
ics, Radio & TV Servicing, and Radio Telegraph 
Operating. 
Classes start four times each year. Applications 
now being accepted. Approved for Veterans. 

RCA INSTITUTES, INC. 
SCHOOL OF TELEVISION 

AND ELECTRONIC TECHNOLOGY 
A Service of Rodio Corporation of America 

RCA INSTITUTES, DEPT. EIR -29 
350 W. Fourth St., N. Y. 14, N. Y. 

Please send me your FREE catalog of 
Resident School courses in New York. 

-1 

NAME 
please print 

ADDRESS 

CITY ZONE STATE 

12 

Televisio 

Servicing 

course III 

RCA Institutes offers you the finest of Rome 
Study training. The equipment illustrated and 
text material you get with each course is yours 
to keep. Practical work with very first lesson. 
Courses for the beginner and the advanced stu- 
dent. Pay -as- you -learn. You need pay for only 
one study group at a time. 

Send for Our R,t 
Complete Catalog 

Electronics Illustrated 

Vim 
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RCA INSTITUTES proudly 
announces a new home study course 
ELECTRONICS for AUTOMATION 

Nucleonics, Photoelectronics, Digital Techniques, Synchros and Servomechanisms, Data Re- 
corders, Automatic Process Controllers, Telemetering and Remote Control, Ultrasonics, and 
Automatic Control Systems ... these are just a few of the many Industrial Electronics subjects 
covered in the new Electronics for Automation course. 
RCA Institutes - now celebrating 50 years of electronic training - adds this new home study 
course to prepare you for a career as an electronic technician. Pay -as- you -learn. You need pay 

for only one study group at a time. 

r 
RCA INSTITUTES, INC., Home Study School El -29 

A Service of Radio Corporation of America 350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me the FREE catalog of Home Study Courses. No 
salesman will call. 

February, 1959 

NAME 
PLEASE PRINT 

ADDRESS 

CITY ZONE STATE 

Korean Vets! Enter discharge date 

CANADIANS Take advantage of these same RCA Courses at no additional cost. 
No postage, no customs, no delay. Send coupon to: 

RCA VICTOR COMPANY, LTD. 6001 Cote de Liesse Rd., Montreal 9, Cue. 

TO SAVE TIME, PASTE COUPON ON POSTCARD. 

13 
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... News 

Closed circuit TV contributes to rail- 
road safety. Engineer sees switching 
engines approaching the main line half 
a mile away from the TV monitor. 
Equipment is from G.E. -o- 

This lady is receiving stereophonic 
sound tuned from the actual listening 
point. She's using General Electric's 
remote control unit for stereo ampli- 
fiers, which allows adjustment of both 
channel balance and volume as far as 
30 feet from the amplifier. $15. -o- 

NOW YOU CAN SECURE A 

HIGH SALARIED TOP PRESTIGE 
CAREER IN ELECTRONICS 

IN ONLY ONE YEAR! 
ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 
LARGE CORPORATIONS from coast to .coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 
BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 

UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 
superior training is why Bailey Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four 
years in training. 

This Minneapolis -Honeywell system 

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

Resident training Is easier and costs less than r MAIL T O DAY 
you may think! We provide housing and part - 
time jobs while in school, plus free nation- Please mail immediately this free booklet without obligation 
wide employment service for graduates. If you 
want to quickly enter America's fastest grow- 
ing and most exciting industry, write for free 
booklet ...no obligation. 

VETERAN APPROVED 

BAILEY TECHNICAL SCHOOLS 
11414 1661 5. Grand St. Louis 4, Mo. 

tt1r 
la 

In MI In WO El Se Mg Ili In El 

Name 

Address 

City State 

MII MO IN 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


. 

1. Television ... 
including Color T't 

2. Radio ... AM, FM 

3. Industrial Electrorics 

4. Communications 

5. Sound Recording 

& Hi- Fidelity 

6. Automation 

1. FCC License Preparation 

B. Radar & Micro Waves 

Let National Schools o Los 
Angeles, a Practical Resident 
Technical School for over 50 
years, train you at horre by 
Shop- Method fer unlimited 
opportunities in All phases of 
TV, Electronics, Radio. 

+I_ 

You get 19 big kits 
of eq.ipment! 

GOOD JOBS ...MORE MONEY 
SECURITY ... ALL CAN BE YOURS 

YOJ are neeced in tier great modern Tele- 
vision-Electrorics indu try. Trained techni- 
cians are in rowing c emand, at excellent 
pay, it sales and see -ice, manufacturing, 
broadcasting, :elecastiri, communications, 
research, and many cube .- important branches 
of the èeld. National S-hools Master Shop - 
Method Training, with sewly added lessons 
and equipment prepare: you in your spare 
time riLLftt in yt ur own lome for these fasci- 
nating Tpportunities. OUR OUTSTAND- 
ING N ETHO ) IS P.2OVED BY THE 
SUCI.E'S OF GRADUATES ALL OVER 
THE WORLD! 

YOUR TRAINING IS ALL INCLUSIVE 

We prepare you for a long list of job 
oppo-tueities. Thousand: of TV and Radio 
receivers are being sole every day -more 
than eves befor^. And. sow, Color TV is 
here. Application of Ele-tronies in industry 
-AUTC.MATIJN -art growing in tre- 
mendous strides. The while field is alive - 
opening up new, impoaant jobs rapidly. 
Natio sal Schools completi training program 
qualifies you in all phases of the industry. 

YOU EARS WHILE 'OU LEARN 

Many stedents pay fer their entire training - 
and more - with snare time earning. We'll show 
you how you can, so! Earl in your course you 
receive material teat shows you how to earn 
extra money servicing TV aril Radio receivers, 
appliances, etc., for friends and acquaintances. 

February, 1959 

YOU GET EVERYTHING YOU NEED 

Clear, profusely illustrated lessons, shop - 
tested manuals, modern circuit diagrams, 
pra-ti :al job projects -all the valuable 
equ:prnent shown above -many other ma- 
terisls and services - consultation privilege 
with ou qualified staff, and Graduate Em- 
pinymmt Service. EVERYTHING YOU 
NEED for outstanding success in Electronics. 

INDUSTRY NEEDS YOU. NATIONAL SCNOOLS 
WU TRAIN YOU. SEND FOR FACTS TODAY 

NO OBLIGATION. 

YOU LEARN BY SHOP METHOD .. . 

you do 'servicing, circuit analysis, and do 
over It down -to -earth experiments. You 
built a Superhet Receiver and a modern TV 
Rece ve-, from the ground up, including a 
new, big screen picture tube. You also re- 
ceive a professional, factory-made MULTI - 
TESTEI:. All of this standard equipment is 
yours u keep ... at just one low tuition. 

FREE! 
VALUABLE BOOK 

I 
SAM s$ LESSSON 

Coupon. 
t 

RAD,N. 
lLEI 

Approved for 
61 rraining !ur" 
NATIONAL SCHOOLS 

LOS ANGELES 07, CALIF. 

NATIONAL SCHOOLS 
TECHNICAL TEASE TRAINING SINCE 1905 

LOS ANGELES 37. CALIFORNIA 

GET FAST SERVICI -MAIL NOW TO 

NATIONAL SCHOOLS. DEPT.54y.19 ' 
4000 S. FILL EROA ST. TOS ANGELES 77, CALIF. I ' Rush free TV -Rad, "Opportunity" Book and sample I 

lesson. No salesman will call. 
I 

NAME 

ADDRESS 

AGE 

I 
CITY ZONE STiI'E D 04 N MNrrlYt MT N NM1Mnt t[tNl M1t,n,M tl l.. Angeles. 

MN .45 4 e o 

I 
/ 

I 
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...News 

in TELEVISION, RADIO, 

ELECTRONICS, RADAR, SONAR 
ONLY CHRISTY OFFERS 
COMPLETE TRAINING! 

Investigate the Christy Complete Course. 
Why he satisfied with less? CTS Shop 
Method, Home Training makes learning 
easy. You learn by working with actual 
equipment. You receive Comprehensive 
training from the start. Can EARN AS 
YOU LEARN. You become qualified to 
open your own Electronics Repair business 
or to gain high pay as a TV, Radio, 
Electronics. etc., Technician. 

19 TRAINING KITS INCLUDEDI 
You receive a Multi- Tester, Oscillator, 
Signal Tracer, Oscilloscope, Signal Gen- 
erator, Electronic Timer, Regenerative 
Radio, 24" TV net (optional) and other 
valuable testing equipment. FREE BOOK 
and TWO FREE LESSONS yours for the 
asking? No obligation. 
CHRISTY TRADES SCHOOL 
Dept. 1-213, 3214W. Lawrence Ay 

Chicago 25, III. 

CHRISTY TRADES SCHOOL, Dept. T -213 
3214 W. Lawrence Ave., Chleago 25, III. 
Please Send me We 3 FREE BOOKS and Special 
PAYING from EARNINGS NADIR WHILE 

Form for 
LNG. 

NAME AGE___ 

ADDRESS 

CITY ZONE___ STATE 
J 

COMPLETE 

TV 
RADIO 
SERVICE LIBRARY 

HERE IS LATE INFORMATION 
IN A HANDY FORM FOR RADIO 
AND TELEVISION REPAIRMEN, 

SERVICEMEN AND STUDENTS 
AUDELS T.V. RADIO SERVICE 
LIBRARY - Over 1600 Pages - 
1085 Illustrations & Diagrams. 
1001 Important Facts & Figures on 
ModernT. V., Radio, Electronic Devices 
at your fingers ends. Highly Endorsed. 
INCLUDES TRANSISTORS 
& Translator Circuits, Rectifiera, 
Record Changers, P.A. Systems, Tape 
Recorders, Phonograph Pick -ups. 
F.M.. Auto Radio; Radio Compass, 
Short Wave. Radar. etc. 

ASK TO SEE IT t 
IT WILL PAY TO KNOWS 

The Basic Principles - Construction - 
Installation - Operation - Repairs - 
Trouble Shooting. Shows How to get 
Sharp, Clear, T.V. Pictures. 
Install Aerials -How to Teat. 
Explains Color Systems, 
Methods of Conver- 
sion, Terms, etc. In- 

cludes Ultra High Fre- 
quency - Valuable for 
Quick Ready Reference 

and Home Study. 

TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 

Get this Information for Yourself 
2 VOLUMES 7 DAY TEST -PAY ONLY $2 MO. 

PIF' MAIL ORDER 
AUDEL, Publishers, 49 W.23 St., Now York 10, N.Y 
Mail AUDELS T.V. RADIO SERVICE LIBRARY (2 Volumes) 58 on 7 
Pay free t r i a l . I f O.K. I w i l l r mit 52 in 7 days and 52 m nthIy 
until SR. plus shipping charge. is paid. Otherwise I will return them. 

Name 

Address 

Occupation_ 

Employed by 
EI 2 

It looks like a cloth balloon, it's really 
a radar antenna. Made of ordinary 
drapery material interwoven with me- 
tallic threads, the Westinghouse Heli- 
sphere produces a rotating radar beam 
without the rotation of the antenna 
structure itself. Radar waves are re- 
flected by helical patterned threads on 
one side of the cloth structure, emerge 
unaffected on the other side. -0- 

Two new products to facilitate printed 
circuit repairs are Silver Print and Cop- 
per Print, from the Walsco Electronic 
Manufacturing Company. 

-0- 

A college education has paid off for 2 
students at U. of Southern Cal., who 
are marketing the Reel -Neat tape clip. 
5 for $1.00 from Toyco Prods., 1712 W. 
Florence Ave., Los Angeles 47, Cal. 

_o_ 
Electronics Illustrated 

AB 
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UPGRADE YOUR INCOME 
through Grantham Training and an F.C.C. License! 

What's in Your Future? 
Are you planning your future or just drifting into it? 

Now is the time to get ahead in electronics -the world's 
fastest growing major industry. Now is the time to add 
techrical knowledge and an F.C.C. license to your prac- 
tical experience. Now is the time to prepare for higher pay 
-time to make your future secure. 

Grantham Training Prepares You 
Grsntham School of Electronics specializes in quality 

training in communications electronics, ?reparing students 
to pass F.C.C. operator license examinations. This training 
is available either by correspondence or in resident classes. 

The Grantham Communications Course does not include 
actua. work with practical kits or other equipment. That is, 
for example, it does not teach you how to solder or how to 
remove a TV chassis from the cabinet, etc. It is not a repair 
course but, instead, is bona fide technical training which 
teaches you to understand electronic theory -which teaches 
you tie "why" of electronics. 

If you are a beginner in this field, the Grantham course 
will give you the kind of detailed training in radio- 
electronics theory and operating practices that will enable 
you tc obtain your first class F.C.C. license quickly. Then, 
this license plus your knowledge of theory will qualify you 
for certain types of employment, and you can improve your 
practical ability while on the job earning a salary. 

If }ou already have practical experience in radio - 
electronics, the Grantham course can add a knowledge of 
theory and an F.C.C. license to that practical experi- 
ence. This should qualify you for higher pay and greater 
job security. 

Train by Correspondence or in 
Resident Classes 
RESIDENT CLASSES -The Grantham Communications Elec- 
tronics Course is offered in both DAY and EVENING 
classes in Washington, Hollywood, and Seattle. The DAY 
course meets five days a week, from 9 a.m. until 1 p.m., 
and prepares you for a first class F.C.C. license in 12 weeks. 
The EVENING course meets two nights a week, from 
6:30 p.m. until 10:30 p.m., and prepares you for a first class 
F.C.C. license in 30 weeks. All courses "begin at the 
beginn ng " -NO previous electronics training required 
or asst.med. 

CORRES 'ONDENCE TRAINING -The Grantham Communica- 
tions Electronics Course is offered by correspondence from 
all Divisions of the School -Washington, Hollywood, and 
Seattle. The course has two major objectives -(1) to teach 
you a great deal of electronics, and (2) to prepare you to 
pass all F.C.C. examinations required for a first class license. 

This course can prepare you quickly to pass F.C.C. 
examinations because it presents the necessary principles 
of electronics in a simple "easy -to- grasp" manner. Each new 
idea is ied in with familiar ideas. Each new principle is 
presented first in simple, everyday language. Then after you 
understand the "what and why" of a certain principle, you 
are taug-It the technical language associated with that prin- 
ciple. You learn more electronics in less time, because we 
make the subject easy and interdsting. 

Which License for Which Job? 
The 7 HIRD CLASS radiotelephone license is of value 

primarily in that it qualifies you to take the second class 
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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 cqmmercial 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 tele- 
vision stations in the United States, its territories and 
possessions. This is the highest class of radiotelephone 
license available. 

Here's Proof ... 
that Grantham students prepare for F.C.C examinations 
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: 

License Weeks 
Walter Mengel, Jr., 423 James St., Crystal Lake, Ill. 1st 8 

Serge G. Miller, 1315 W. 15th St., San Pedro, Calif 1st 12 
John A. Hayes, 1519 Madison Ave., Memphis, Tenn 1st 14 
Robert A. Morgan, 25 Barrow St., New York, N.Y. 1st 9 

Hal Moon, Cook Hotel, 1334 Central, Kansas City, Mo 2nd 5 
W. R. Smith, 1335 E. 8th St., Long Beach, Calif 1st 12 

Erskin D. Davis, 4220 Clay St., NW, Washington, D.C. 1st 12 
John R. Bahrs, 72 Hazelton St., Ridgefield Park, N. J 1st 12 
Earl A. Stewart, 3518 Modesto Dr., San Bernardino, Calif 1st 14 
Robert H. Moore, 307 Grace St., Baldwin, L.I., N.Y. 1st 12 
Otis A. Towns, 3638 Bates St., St. Louis, Mo 1st 12 

THREE COMPLETE SCHOOLS: To better serve our many stu- 
dents throughout the entire country, Grantham School of 
Electronics maintains three complete schools -one in 
Washington, G.C., one in Hollywood, Calif., and one in 
Seattle, Wash. All schools offer the same rapid courses in 
F.C.C. license preparation, either home study or resident 
classes. 

MAIL COUPON FOR FREE BOOKLET: Our free booklet, 
Careers in Electronics, gives details of how you can prepare 
quickly for your F.C.C. license. For your free copy of this 
booklet, clip the coupon below and mail it to the Grantham 
School nearest you. 

GRANTHAM 
SCHOOL OF ELECTRONICS 

821-19th Street, N W. 408 Marion Street 1505 N. Western Ave. 
Washington 6, D. C. Seattle 4, Wash. Hollywood 27, Calif. 
(Phone: ST 3 -3614) (Phone MA 2 -7227) (Phone: HO 7 -7727) 

(Mail in envelope or paste on postal card) 

TO: GRANTHAM SCHOOL OF ELECTRONICS 
821 -19th, NW 408 Marion 1505 N. Western 
Washington Seattle Hollywood 

Please mail me your free booklet telling how Grantham training 
can prepare me quickly for my commercial F. C. C. license. 
I understand there is no obligation and no salesman will call. 

Noma Age 

Address 

City Stole 

I am interested ii: Home Study, Resident Classes 98 -B 
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ELECTRONIC SUPPLY CATALOG 

ON EVERYTHING 

IN ELECTRONICS 

EASY TERMS 
AVAILABLE 

WORLD'S LARGEST STOCKS 
Here is the complete guide to every- 
thing in Electronics for Experi- 
menters, Builders, Amateurs, Serv- 
icemen, Engineers and Hi -Fi 
enthusiasts: 

Amazing Build- Your -Own KNIGHT -KITS 

Everything in STEREO Hi -Fi 

Hi -Fi Music Systems I, Components 

Recorders t Phono Equipment 

Public Address 1. Paging Systems 

TV Tubes, Antennas, Accessories 

Amateur Station Equipment 

Latest Test IL Lab Instruments 
Industrial Electronic Supplies 

Parts, Tubes, Transistors, Tools i Books 

SAVE on everything in Electronics 
at ALLIED -get fast, dependable 
service, expert personal help, guar- 
anteed satisfaction. Send today for 
your FREE 1959 ALLIED Catalog. 
Everything in Electronics 
From One Reliable Source 

OUR 38th YEAR 

...News 

Among the wonders of things to come 
will be this electronic window which 
automatically closes when rain or snow 
falls, when a strong wind blows against 
it, and when temperature inside the 
house gets below a pre- determined set- 
ting. Still in the experimental stage, 
this window was designed by the Trus- 
con Division of Republic Steel. 

-o-- 

ALLIED RADIO, CORP., Dept. 86 -B9 

100 N. Western Ave., Chicago 80, III. 

Rush FREE 1959 ALLIED 452 -Page Catalog 

Name 

Address 

City Zone State 
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The Model 6 Hi -Fi Stereo Adapter 
from the Marantz Co. will convert any 
2 preamplifiers into a stereo control sys- 
tem, if they are equipped with tape 
monitor and recording output facilities. 
A master function switch selects phono, 
tuners, tape and TV in either stereo or 
monophonic modes. $45. 

0 

Electronics Illustrated 
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RADIO -TV and 
ELECTRONICS TRAINING 

.... AT A PRICE 
YOU CAN AFFORD! 

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

tronics - AT HOME IN YOUR SPARE TIME. 

Think of it - a complete training program including over 
120 lessons, Eleven Big Radio- Television Kits, Complete 

Color -TV Instruction, Unlimited Consultation Service -.. 
ALL at a 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 100 More Shops This Year 
This 3i 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, 36 such shops are NOW IN 
BUSINESS AND PROSPERING. We 
are signing contracts with ambi- 
tious men to become future own- 
ers and operators of these shops 
in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY 

WE TRAIN YOU OUR WAYI 

Get your free book on the 

FAMOUS RT3 BUSINESS PLAN 
find ouf iow 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 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stoke you 

AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
thy RTS Business Plan you receive: 
1. An electric sign for 

the shop front. 
2. Complete laboratory 

of test equipment. 
3. Letterheads, calling 

cards, repair tickets, 
etc. 

4. Basic inventory of 
tbes, parts, 
supplies. 

5. omplete advertising 
and promotional 
material. 

6. Plans for shop 
arrangement. 

7. Instructions on 
go into busrin?ss. 

8. Continuous co sal- 
tation and help. 

9. The right 
of 

use 
RTS Seal 
Approval, and the 
RTS Credo. 

10. The right to use 
the Famous 
Trade Mark 

COMPLETE 

COLOR 
INSTRUCTION 

INCLUDED 

you build 
Avail these units 

4 tf/gra *tubes 
"b. ..: P excWded 

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

Est. 1922 

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

!.,., 
CUT OUT AND MAIL - TOW/ 

Zs"' 

Á;"c ri'a ,. 

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

February, 1959 

RADIO- TELEVISION TRAINING SCHOOL 
5100 5. Vermont Avenue, Dept. E1 -29 
Los Angeles 37, California 

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

Radio- Television Industrial Electronics 
(Automation) 

Name 

Address 

Age 

J 47 
City s. State 

00 

1') 
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...News An electronic measuring technique 
for providing daily, or even hourly, re- 
ports of corrosion attack, promises to 
sharply reduce cost of controlling inter- 
nal corrosion in process equipment and 
pipe lines. Developed by the Crest In- 
strument Co., the equipment can detect 
as little as a millionth of an inch of cor- 
rosion. Two probes are used, one ex- 
posed to the corrosion, the other pro- 
tected. As the exposed element corrodes 
its resistance increases. -o- 

INVENTOR S 
WE recommend that you take the following 

preliminary steps toward patent protection. 
Make a disclosure of your invention; sign, date 
and have your disclosure witnessed by two people 
who understand your invention; authorize us to 
conduct a preliminary search among previously 
granted U. S. patents for similar types of inven- 
tion. We give you a report on the probable 
patentability of your invention and our recom- 
mendation for further course of action. 

Let us send you a copy of our instructive 
booklet, "Patent Protection for Inventors" 
and our convenient "Evidence of Invention" 
disclosure form. No obligation. 

WI VICTOR S J. 
& CO. liate., ..- 

REGISTERED PATENT ATTORNEY 

555 -B MERLIN BUILDING, WASHINGTON 6, D. C. 

PLACES THE WONDERFUL WORLD OF ELECTRONICS AT YOUR FINGERTIPS 

1959 RMIÁSTENR 
NOW AVAILABLE AT YOUR DISTRIBUTOR 

WORLD'S LARGEST BUYING GUIDE OF TV- RADIO -ELECTRONIC -AUDIO PRODUCTS 

1536 pages of complete descriptions, specs, illustrations, prices 

for 150,000 items including all latest products of 350 manufac- 

turers systematically arranged in 18 product sections for easy 

reference 

20 

KEY TO A PROFITABLE CAREER IN ELECTRONICS 

The MASTER is an electronic education in itself. It fully de- 

scribes and illustrates every radio -tv- audio -electronic product 
used in assembling, repairing and designing. When you rely on 

the MASTER, you are sure to get the right products to do the 
job because you are shopping in the electronic supermarket. 
Shows complete details and prices of latest ham gear, TV items, 
transistors, printed circuits, stereo components, sub -miniature 
parts plus thousands of hard -to- locate items not usually found in 
smaller, incomplete catalogs. No matter what electronic item you 
require. You'll find it faster in the '59 MASTER. At your local parts 
distributor, or write for list. 

FREE... Valuable 24-page panel lamp chart at your MASTER 
distributor, or write direct enclosing 10e for handling. 

THE RADIO-ELECTRONIC MASTER 56 -E Madison Avenue, Hempstead, N.Y. 

Electronics Illustrated 
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Learn -by- Doing" Way 

WERE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO- TELEVISION SERVICE TECHNICIAN 

Starts You Training in 

RADIO TELI 
SP R AY BER RY 

25 BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you learn foss the practical side 
of Radio-Television, we 
send you expertly engi- 

neered training kits to 
test and assemble for 

interesting 
!r _ valuable ` .nep -bench h 

practicer 

The new Sprayberry 
Training Television Re- 
ceiver, built and tested ins sections. 

Now offered ... this fine 
modern oscilloscope. 

Yom build this powerful 
two -band superhetero- 
dyne radio receiver. 

if 4c 4c - 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 field, but lack of ready money held you back. Now -dust s6 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 as quickly as possible. We are willing to do our part by making Sprayberry Training available for less money 
down and on easier terms 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 this 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 -all 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 store for you! 

SPRAYBERRY Academy of Radio- Television 
1512 Jarvis Avenue, Dept. 120 -R, Chicago 26, Illinois 

Mail This Coupon Now -No Salesman Will Call 

You build the 
new Spray- 
berry teeter -a complete 
18 -range 
Volt -Ohm- 
M1111em 
meter test 
meter. 

IOMI r iy 

RadioTelevision 

.A ..not _ 

Sprayberry Academy of Radio -Television 
Deut.120 -5, 1512 N. Jarvis Ave.. Chicago 26. III. 

ADDRESS 

Please rush all information on your ALL -NEW Radio-Tele- vision Training Plan. I understand this does not obligate me and that no salesman will call upon me. Include New Cat- alog and Sample Lesson FREE. 

February, 1959 21 
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INVENTORS 
Learn how to protect your invention. 

The U. S. patent laws were enacted for 
the benefit of the inventor to give him 
protection for the features of his inven- 
tion which are patentable. 

Unless the inventor is familiar with 
patent matters, he should engage a com- 
petent registered patent attorney or agent 
to represent him. We are registered to 
practice before the U. S. Patent Office 
and ire prepared to serve you in the 
handling of your patent matters. 

A specially prepared booklet entitled 
"Patent Guide for the Inventor," contain- 
ing detailed information with respect to 
patent protection and procedure, together 
with a "Record of Invention" form, will 
be promptly forwarded to you without 
obligation upon request. 

CLARENCE A. O'BRIEN 
& HARVEY JACOBSON 

Registered Patent Attorneys 
910 -A DISTRICT NATIONAL BUILDING 

WASHINGTON 5, D. C. 

ELECTRONIC COMPUTERS 
SENSATIONAL MICROLOG 
Solve advanced mathematics 
with "MICROLOG," a 

ready -built analog computer. 
10 Add, subtract, divide, solve 

4P calculus and advanced equa- 
tions electronically. Perfect 
for training college students 
and engineers. For FREE in- 
formation check MIC -2A. 

REPLACES THE SLIDE RULE IN DYNAMIC PROBLEMS! 

Three out of thirty home courses, kits in computers, auto- 
mation, robots and electronics listed. For FREE catalog 
check 6-A. 

C -14 COMPUTER MASTER: 50 lessons in circuits, de- 

sign and operation. Diploma credited. 

C-61P ANALOG COMPUTER: 15 lessons in circuits, de- 

sign and operation. Microlog computer included 
with materials. 
DIGITAL COMPUTER KIT: Completely transistor- 
ized. Work 100 interesting projects. You receive 
transistors, sensitive meter, instruction manual, 
full set of plans. 

JOIN THE THOUSANDS OF EBEX STUDENTS IN U.S. AND 
FOREIGN COUNTRIES 

TR-1 

EBEX TECHNICAL INSTITUTE 
Largest Manufacturer Of Low Cost Electronic Computers 

1015 Atkin Avenue, Salt Lake City, Utah 

MIC -2A 6 -A 

Name 

Street 

City 
SEND POSTCARD FOR FREE CATALOG TODAY' 
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...News 

The world's largest manufacturer of 
TV antennas, Channel- Master Corp., 
now has two transistor radios on the 
market. The Model 6506, above, has 6 

transistors, 1 diode, 1 thermistor. $50 
also gets you batteries, carrying case, 
extension antenna and earphone. 

-o- 
The light that dances -a chance to 

see music -and it's all done with mir- 
rors. That's Colorobot, an electronic 
device that converts musical sound into 
abstract mobile color patterns. Any 
low impedance audio voltage from a 
record or tape player, radio, etc., fed 
into the sound input is amplified to ac- 
tuate relays controlling various circuits: 
motors, lights, color filter, texture. The 
synchrometer, a 2- channel printed cir- 
cuit controls the concave mirror sys- 
tems that project dancing beams of 
colored light in rhythm with music fed 
to it. Smaller than a table model TV, 
which it resembles, this unit by Stereo - 
Color is under $100. 

-o-- 
A radio paging system for airplane 

crews is now being installed on jet air- 
liners. The Selcal decoding system fea- 
tures fully transistorized circuitry and 
modular construction. Selcal, developed 
by Motorola, provides for in -flight alert- 
ing of an aircraft crew to an ensuing 
radio message, by transmission of a tone 
code which is received in the plane. 
When the right series of tones is present 
a chime and /or light in the plane is ac- 
tivated, signaling the crew that it is 
wanted on the radio. Pan -American 
World Airways is equipping its entire 
jet fleet with the Selcal. 

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

TELEVISION AND 

RADIO REPAIRING 

REPAIRING 

RECORD CHANGERS 

PROFITABLE RADIO 

TROUBLESHOOTING 

PRACTICAL RADIO 

SERVICING 

FIXTV RRE 0 D IC?! NGE dS 

RIGHT AWA 

PROFITABLE 

TELEVISION 

TROUBLESHOOTING 

6 BIG 
VOLUMES 
fncfudin9 

Home Course 
Outline! 

Shows hose. 

1 lrorkiRy Ahead fosf. 

THIS AMAZING 
OFFER SAVES 

YOU $11.851 

-even if you've never looked inside a set before! 
BE YOUR 

OWN BOSS! 
AT LAST - at Amazing LOW COST - The 
Most Complete TV -Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily - 

Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 

AFTER 10 YEARS 
OF PREPARA- 

TION - McGraw- Hill's new 6- Volume 
Course brings you everything you need 
to know to "cash in" on the TV -RADIO 
boom. Over 2,360 pages of money- making 
"know -how" by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS tell and show how 
to FIX every trouble the easy way. TWO 
huge TROUBLESHOOTERS tell ex- 
actly WHERE to begin, WHAT tools 
to use, HOW to "polish oft" every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
get ahead fast as a repairman - build 
up your own business, full or spare 
time, for BIG PROFITS! 

EARN While You Learn 
Tested - and now used in top schools, 

and repair shops - Course volumes are 
simple enough for green beginners, 
amazed "pros" with new easy methods. 
Starts you doing simple repairs - and 
earning money - from very first chap- 
ter. ABC pictures and directions make 
tougher jobs a "snap." Before you fin- 
ish you can earn many times its cost. 

NO previous training needed. NO com- 
plicated formulas. PLAIN ENGLISH 

pictures and directions cover ANY job 
on EVERY set - tubes, circuits, speak- 
ers, new a -c /d -c portables, Color TV, 
even what to charge for every job! 

BIG MONEY - Spare or Full Time 
Forget lack of experience. Forget your 

age. Over 40 MILLION TV sets, 130 
MILLION radios - and the shortage of 
repairmen - mean big money for you. 
Course makes it easy to "cash in," spare 
time or full, start your own business, 
enjoy your work and a big bank account ! 

SEND NO MONEY 
Try Course 10 days FREE. (We pay 

shipping!) If you don't agree it can get 
you started in a 
money- making re- 
pair business -re- 
turn it, pay noth- 
ing. Otherwise 
keep it. Earn while 
you learn ; and pay 
the low cost on 
easy terms. Mail 
coupon NOW. 
McGraw -Hill Book 
Co., Dept. El -2. 
327 West 41st St., 
New York 36, N. Y. 

free ALL THREE Valuable Repair Aids: TV, RADIO, and 
CIRCUIT Detect -O- Scopes (Total Retail Value $3.00) 

FREE -- whether you keep 
the Course or not - THREE 
amazing DETECT -O -SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou- 
bles. Make fix -it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 

February, 1959 

Examine 
Entire Course 

FREE 
for 10 DaYs! 

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

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

diagrams, drawings - with Job 
sheet for every repair Job. 599 
pages. 473 illus. By William Mar- 
cus, Alex Levy, Electronic Train- 
ing Experts. 
© Prefitable Radio Troubleshooting 

-WHERE to look and WHAT 
to do for every trouble. How to 
avoid costly mistakes, handle 
customers profitably. 330 pages. 
153 "how -to" illus. By William 
Marcus, Alex Levy. 

O Profitable TV Troubleshooting- 
Short- cuts to SPOT and FIX 

every trouble -fast, for big prof- 
its. By Eugene A. Anthony, Serv- 
ice Consultant, General Elec. Co. 

© Repairing Record Changers - 
Step-by-step pictures and 

directions - how to set up serv- 
ice bench, etc. 278 pages. 202 
A -B -C riot... -. By Eugene Eck - 
1 und, Eng. DuMont Lab., Inc. 

O Complete Home Course Outline - Getting started In televi- 
sion and radio servicing. How to 
get the most out of your Course. 
How to get ahead FAST. By 
John Markus. 

r= =THIS COUPON SAVES YOU $11.851= - =1 
McGRAW -HILL Book Co., Dept. E1 -2 
327 West 41st St., New York 36, N. Y. 

Send me - postpaid - for 10 DAYS' FREE TRIAL the 6- 
Vol. McGraw -Hill TV, Radio and Changer Servicing 
Course. If okay, I'll remit only $4.95 in 10 days; then 
$5.00 monthly for 5 months. (A total savings of $11.85 on 
the regular price of the Course and Detect -O- Scopes.) 
Otherwise, I'll return Course in 10 days; pay nothing. 

ALSO send razz (to KEEP whether or not I keep the 
Course) the 3 Tv, RADIO, and CIRCUIT DETECT o -score 
CHARTS, - total value $3.00. 

Name 
(Please Print Clearly) 

Address 
Zone No. 

City Of any) State 
CHECK HERE if you prefer to enclose first payment 

of $4.95 with coupon. Same easy pay plan; same 10 -day 
return privilege for full refund. EI -2 
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PELLET FIRING 

"4599CAL. AUTOMATIC 
MAGAZINE - AMMUNITION CLIP - AUTOMATIC - 
SLIDE RETURN -MORE THAN 15 MOVING PARTS! - 
Barrel 8 inches long. 

FIRES 8 ROUNDS AUTOMATICALLY 
Now-an accurate full size model of a "45" caliber automatic 
pistol that looks and feel. Just like the real thing and contains 
more than 15 moving parts. Loads 8 complete rounds In seconds 
in the magazine clip which snaps into the hard butt just like 
the Army "45." And fires o bullet -like pellets as fast as you 
pull the trigger. Positively the most authentic model gun you've 
ever seen. Finished in gunmetal black color. Barrel 8" long. 
You must see the fully automatic slide action and feel the 
power to appreciate it. Great for shooting fun. 

Try the Working Mechanism of a "45" 
This accurate full size model of a high powered "45" comes to 
you disassembled with all the working parta of "45." It 
assembles in a jiffy and complete instructions are included 
so 
an 

that in 
Complete with instructions, full supply of pelleta 

and man -sized silhouette target. 
Try 10 Day Free Trial 

Try it for 10 days free. If you are not completely delighted 
simply return after 10 days for refund of full purchase Price. 
Don't delay. Rush order . Simply send $1.95 plus 25 cents 
shipping charge to- 

BARGAIN (GUN) CO., Dept. EI -1 

ONE PARK AVE. NEW YORK CITY 16 

RADIO 
ELECTRO_ 

EVERYBDIRk 
Di RADIO 
TV AND 

SEND 
FOR IT 
TODAY 

woe 
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BURSTEIN-APPLEBEE CO. 
Dept. EI, 1012 McGee St., Kansas City 6, Mo. 

Send Free 1969 B -A Catalog No. 691. 

Name 

Address 

Cit7...-_........_...._. ..._._.....__._..__._..._.date...- 

...News 

At the press of a button on your dash- 
board, your garage door opens, the 
garage light goes on, and you can park 
your car.- Press another button in the 
garage and the light goes off, two min- 
utes after the garage door closes, allow- 
ing you to return to your house in 
safety. These conveniences are features 
of the Perma -Power Radio- Controlled 
Garage Door Operator, Model G -500. 
Simple to install. List price $200. 

-o-- 
New catalogs and bulletins are now 

available. From Harvey Radio, 103 W. 
43 St., New York 36, N. Y., 304 pages 
listing industrial service, components 
and equipment. om Allied Radio, 80 

N. Western Ave., Chicago 80, Ill., cornes 
a stereo record and tape catalog. Write 
Dept. PR 832, for Stock No. 68 R566. A 
48 -page booklet covering basic informa- 
tion on transistor theory and circuit ap- 
plications, "Transistor Fundamentals 
and Applications" can be obtained from 
RCA through tube and semiconductor 
distributors. The first two bulletins in 
a series called "Stereo- Talk" are now 
on hand at CBS -Hytron Advertis- 
ing Service, Parker St., Newburyport, 
Mass. "An Introduction to Stereophonic 
Sound" is just what its name implies. 
The other 4 -page bulletin describes the 
Columbia CD Stereo Cartridge and tells 
how to install and use it, besides dis- 
cussing stereo systems in general. 

-o- 
EI offers congratulations to RCA In- 

stitutes, this year celebrating its Golden 
Anniversary of training in the elec- 
tronics field 4- 
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Build the best...áuild knight =kits 
Featured in 

ALLIED'S 
1959 Catalog 

tflï 
.1110.0 11.0o., 

A PRODUCT OF ALLIED RADIO 

with exclusive "CONVENIENCE ENGINEERING" 
Send for catalog describing in detail the complete 
KNIGHT -KIT line. See everything in HI -Fl, Hobby, Test 
Instrument and Amateur kits. KNIGHT -KITS are lowest 
in cost, "convenience engineered" for easiest building, 
latest in design -the kits with guaranteed specifications 
tht assure superior performance. Get the latest Allied 
Catalog -see the new, outstanding 1959 KNIGHT -KITS... 

SAVE UP TO 

50% 
EASY TERMS 
ON ORDERS 

AS LOW AS $20 

send for it... SEE DOZENS CF TYPICAL knight -kit VALUES LIKE THESE 

Top Value 12 -Watt Complete Hi -Fi Amplifier Kit 
Mode Y -784 Never before has there been so much solid 

x1995 hi-fl value and quality performance at such 
low cost. Guaranteed specifications: fre- 

(less cover) quency response, 30- 15,000 cps ±1% db at 
$2.00 down half power; less than 1% distortion at full 

power. Has 15 db of inverse feedback. With preamp 
stage equalized for magnetic cartridge; Inputs for phono 
and tuner; separate bass and treble with boostand atten- 
uation. 5 x 9% x 7" with cover (cover $3.95 extra). 7% lbs. 

Thrilling "Space Spanner" Receiver Kit 

Model Y -259 Thrilling 2 -band receiver, easy to build, fun 

51895 
to operate -a terrific value. Bandswitch 
selects exciting short-wave, including for - 
eign broadcasts, amateur, aircraft, police 

and marine radio (6.5 to 17 mc), and standard broadcast. 
Highly sensitive regenerative circuit. Built -in 4" PM 
speaker and beam power output for strong volume. 
Headphone lacks and switch to cut out speaker. Hand- 
some cabinet, 7 x 10% x 6 ". AC or DC operation. 7% lbs. 

there is a money- saving Knight -kit for every electronic need 
HI -FI KITS 
60 -Watt Stereo Amplifier 
Stereo Deluxe Preamp 
Stereo Control 
18 -Watt Amplifier 
25 -Watt Basic Amplifier 
30 -Watt Amplifier 
FM -AM Tuner 
FM Tuner 
HI -Fi Preamplifier 
Speaker Systems, etc. 

HOBBY KITS 
"Span Master" 4 -Band Receiver 
"Ranger" Radios 
Clock -Radio 
Radio-Intercom 
"Ocean Hopper" Radio 
5- Transistor Portable 
2- Transistor Pocket Radio 
1- Transistor Radio 
Electronic Lab Kirs 
Photoelectronic System, etc. 

452 PAGE 1959 
ALLIED CATALOG FREE 

Send for this value -packed catalog fea- 
turing the complete KNIGHT -KIT line, 
as well as the world's largest stocks of 
everything in Electronics. It's the lead- 
ing, money- saving Buying Guide. 

WRITE FOR YOUR FREE co PY TODAY! 

February, 1959 

INSTRUMENT KITS 
Tube Checkers 
5" Oscilloscopes 
VTVM 
VOM's 
RF Signal Generator 
Signal Tracer 
Audio Generator 
Sweep Generator 
Capacitor Checker 
R/C Tester 

Transistor Checker 
Flyback Checker 
Battery Eliminator, etc. 

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

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 133 -B9 
100 N. Western Ave., Chicago 80, III. 

Ship the following KNIGHT -KITS 

$ Enclosed 

Send FREE 1959 ALLIED 452 -Page Catalog 

Name 

Address 

City Zone State 
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The experts say... 
in HI -FI and TEST 

INSTRUMENTS your best 

buy is ,r/pfI 
New! 

Miniaturized 
MULTI -SIGNAL 

TRACER :145A 
KIT $19.95 

WIRED $28.95 

New! 
1000 OHMS /VOLT 

V- O- M#536 
KIT $12.90 

WIRED $14.90 

x-133.00 Northern Blvd, L.I.C. 1, N. Y. EI -2 

Show me HOW TO SAVE 50% on 63 models of 1 

top -quality equipment (in box I have checked I 
here:) 

HI -FI D TEST INSTRUMENTS HAM GEAR I 

Send FREE literature & name of neighborhood 
EICO dealer. 1 

Name 1 

1 

Address 

City 

VACUUM TUBE 
VOLTMETER :221 

KIT $25.95 
WIRED $39.95 

5" PUSH -PULL 
SCOPE -425 

KIT $44.95 
WIRED $79.95 

DC -5 MC 5" SCOPE 
KIT $79.95 

WIRED $129.50 

New! 
Series /Parallel 

R -C COMBINATION 
BOX 1140 
KIT $13.95 

WIRED $19.95 
1350 Combinations! 

6V & 12V BATTERY 
ELIMINATOR 

& CHARGER :1050 
KIT $29.95 

WIRED $38.95 
Extra -filtered for 

transistor equipt. 
41060 KIT $38.95 WIRED $47.95 

Zone State 1 

Add 5% In the West. _J 

PEAK -TO -PEAK 
VTVM :232 

& UNI -PROBE 
(pat. pend.) 
KIT $29.95 

WIRED $49.95 

TUBE TESTER #625 
KIT $34.95 

WIRED $49.95 

R -C BRIDGE & R -C -L 

COMPARATOR :9508 
KIT $19.95 

WIRED $29.95 

New! 
STEREO DUAL 

AMPLIFIER -PREAMPLIFIER HF81 

including cover: 
KIT $69.95. WIRED $109.95 

STEREO DUAL PREAMPLIFIER HF85 
KIT $39.95, WIRED $64.95 

MASTER CONTROL 
PREAMPLIFIER HF65A: 

KIT $29.95 WIRED $44.95 
with power supply HF65: 

KIT 33.95 WIRED $49.95 Superb 
new design . . . new "low sil- 

houette" look. 

u.iî "ü 

"One of the best buys in high fidelity 
kits :' -AUDIOCRAFT Kit Report 

FM TUNER 
HFT90 

KIT, less cover $39.95` 
WIRED, less cover $65.95" 

COVER. $3.95 "FET Incl. 

60 -WATT 
ULTRA LINEAR 

POWER AMPLIFIER HF60 

with ACRO TO-330 Output Xfmr 
KIT $72.95 WIRED $99.95 "excellent 

buy" - Marshall, AUDIOCRAFT. 

50 -WATT 
ULTRA -LINEAR 

INTEGRATED 
AMPLIFIER HF52 

KIT $69.95 WIRED $109.95 
"Excellent value " -Hirsch -Houck Labs. 

20 -WATT 
ULTRA -LINEAR 

WILLIAMSON -TYPE 

INTEGRATED AMPLIFIER HF20 
KIT $49.95 WIRED $79.95 

"Well- engineered" - Stocklin, RADIO TV NEWS 

12.WATT 
WILLIAMSON -TYPE 

INTEGRATED AMPLIFIER HF12 
KIT $34.95 WIRED $57.95 

"Packs a wallop " -POPULAR ELECTRONICS 

"First rate " -- MODERN HI -FI 

2 -WAY 
SPEAKER 
SYSTEM HFS1 

complete with 
factory -built cabinet: 
$39.95 

STANDARD SPEAKER 
SYSTEM HFS2: 
Completely factory -built 
$139.95 "Unusual 
suitability for stereo 

. eminently musical" - Holt. HIGH FIDELITY 
F.ne for Stereo" - 

MODERN Hl -FI. 

IN STOCK u 
Compare, take them home -right "off the shelf" -from 1900 neighborhood EICO 
dealers. Over 1 MILLION EICO instruments in use throughout the world. 
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El Exclusive 

Electronic controls 
can eliminate the 
dangers of passing on 
a curve as shown 
above. Dr. V. K. 
Zworykin, left, is in- 
terviewed on tape by 
El Editor who asks ... 

how soon before 

Electronics Drives Your Car? 

February, 1559 

Outstanding scientist predicts highway of tomorrow 
will electronically relieve you of driving chores. 

FXACTLY how important is the traffic and highway accident 
problem in America? It has been predicted that unless a 

major scientific breakthrough is made in safety research, by 
1975 cars will kill over 150 men, women, and children each day! 
That's 55,000 people a year 

How far has this research progressed? How much further 
must it go before the human error factor is taken out of driving? 
The editors of Electronics Illustrated, believing that the sci- 
ence of electronics may provide many of the answers to the 
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accident problem, interviewed via tape 
recording one of the electronic geniuses 
of our time, Dr. Vladimir K. Zworykin, 
Honorary Vice -president of RCA. Dr. 
Zworykin has conceived and directed 
the development of an electronic vehicle 
control system at RCA's research center 
in Princeton, N. J. The system is not 
based on any fantastic flights into the 
future, but upon feasible ideas presently 
being proved in experimental use. Dr. 
Zworykin talks about this system on the 
following pages, the essential functions 
of any electronic driving control system, 
the problems that have impeded its de- 
velopment, and what we might expect of 
electronics on highways of the future. 

The questions and answers begin on 
the facing page. 

Automatically guided vehicle in GM system 
permits no -hand driving on special test track. 
Car is steered by magnetic path produced by 
cable in pavement. Pickup coils on front 
bumper (bracketing license plate) feed volt- 
age variations to computer in glove compart- 
ment which, in turn, sends electronic com- 
mands to power steering unit keeping auto 
on magnetic path. In this system, driver must 
retain control of accelerator and brake. Only 
automatic feature is the steering mechanism. 

A report on RCA's electronic high- 
way was presented at a conference on 
electronic safety controls recently spon- 
sored by Teachers College, Columbia 
University, and the American Automo- 
bile Association. For the first time 
experts in all fields concerned with elec- 
tronic driving controls were brought 
together. Electronic scientists, highway 
and safety engineers, auto manufac- 
turers and lawyers carefully examined 
what has been done, what can be done, 
and what should be done to reduce 
traffic accidents through electronics. 
The complete conference report may be 
purchased for $1.00 from: Safety Educa- 
tion Project, Teachers College, Colum- 
bia University, 525 120th Street, New 
York 27, N.Y. 
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AUTOMATIC 

GUIDANCE 

CONTROL 

MAGMECIC RJR lUI[T - 
WAD GUIDANC[ /IM( -+ 

A- ELECTRONIC CONTROL CENTER 
R- VELOCITY TRANSDUCER 
C- TRANSISTOR POWER SUPPLY 
D- ELECTRO- H1 DRAULIC CONTROL VALVE 
E- GUIDANCE TRANSDUCERS 
F- POSITION SERVO POSITION TRANSDUCER 

I- RESERVOIR 
2- HYDRAULIC FILTER 

3- ACCUMULATOR 
4 -POWER PIS1ON 
5- MANUAL SWITCHOVER VALVE 
6- HYDRAULIC PUMP 

- - - - -- TO CONTROL CENTER 

Above drawing of General Motors' electronic steering shows components in road, car. 

Que 

A 

An - 

ulßaí 

Dr. Zworykin, what are the elements of an electronic highway 
safety system? 

First of all, for full control, there must be reliable detectors 
in the road which indicate the presence of a particular car at a 
particular place on the road. Any car, equipped with electronic 
instruments or not, must produce information the road needs to 
control the traffic flow. This information may go to, and acti- 
vate, the gates of a controlled -access highway and operate traf- 
fic lights, computers to evaluate road conditions, and warning 
signs along the side of the road. In addition, it can tell the 
individual driver, through indicators and in -car warning de- 
vices that he is going too fast or deviating from the proper lane. 
In complete control, it can take over the actual driving of the car. 

What is involved in complete control? 
In effect, there are three functions essential to any compatible 
electronic vehicle control system. First of all, the indicators 
in the road can be called simply detectors, and take care of the 
first function: detection. This is necessary to give the traffic 
control authority complete information on traffic conditions. 
Any auto on the road will produce information through the de- 
tectors to be used for the other two functions, which are: 
guidance and collision prevention. Guidance involves keeping 
the cars centered in a desired traffic lane, or changing lanes or 
routes when conditions warrant a change. Collision prevention 
means speed control and lane selection to avoid contact with 
other vehicles or objects. 

How are these three functions achieved in your system? Take the 
first phase, where the road alone is modified -what is the detection 
device? 
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Ans. Buried in the roadbed are various induction loops in sequence. 
These loops, which are fed by high- frequency cable along the 
side of the road, establish a magnetic field above the highway 
lane. When an auto goes over a loop, currents induced in its 
body react on the loop circuit producing a signal. This signal 
may be used to light warning signs, or control traffic lights. It 
may also be propagated along antenna wires inserted in the 
roadway to the rear of the loops, so as to activate indicators, 
or eventually, automatic speed controls in cars following be- 
hind. 

Ques. Is such a detection device currently in use? 
Ans. We have installed a practical demonstration of transistorized 

equipment at the RCA laboratories in Princeton, N. J., which 
guards the entrance to the parking lot. This is not a complete 
system, just the beginnings of electronic control. The main 
purpose of this installation is to evaluate this transistorized 
equipment. We have over four months experience with it and 
have not had a single failure. 

Ques. What is the nature of this transistorized equipment? 
Ans. A detector in the road senses cars passing toward the parking 

lot. We attached to this installation a refinement in the form of 
a car speed indicator. A sign is in sight which sets the speed 
limit at 20 miles per hour. This is in the nature of a psychologi- 
cal trick. We realize that everyone going past the detector will 
exceed 20 miles per hour just to see the system work, but of 
course that is exactly the reaction we want. So we set the de- 
tector for about 24 miles per hour and added an extra feature: 
If you exceed 24 miles an hour, an additional sign further down 
the road lights up requesting that you slow down. Both de- 
tector and sign work perfectly. 

Ques. We understand that you had previously installed an auto detection 
system with the detectors on the side of the road along a strip of 
US Highway 77 in Lincoln, Nebraska. Was this installation with 
transistorized equipment? 

Ans. No, it was with tubes. It was a demonstration installation and 

Car moving over buried induction loops in Installation at Lincoln, Neb., uses vacuum tube 

RCA system produces "flying tail" magnetic car detectors in boxes on posts at side of road. 

field which varies in strength os car moves on. Electronic detection unit lights warning bulb. 

> 
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Ques. 

Ans. 

Ques. 
Ans. 

Ques. 

Ans. 

we were not concerned too much about power consumption. 
In addition, that installation, which was very successful, was 
done before we had completed a transistorized system. 

Would you say now that transistorized equipment in the detectors 
at Princeton is stable under all conditions of weather and traffic? 

Yes, as far as we have been able to tell. But the temperature 
stability of the condensors for the speed measurement device 
proved somewhat less reliable. This has been corrected now for 
radical changes in temperature and we are ready to hold a com- 
plete road test. We would like a minimum of a mile of road 
for the complete test. But so far the money has not been forth- 
coming from the various parties interested in electronic driving 
controls. We were assured by automobile manufacturers that 
when a test road and additional cor_trol equipment is available, 
they will supply the cars. We finally decided to design a full 
scale test track ourselves at Princeton, an aspect of the work 
that we should like to have seen undertaken by others. 

How much will this electronic test track cost in construction? 
Under a million dollars. It will be equipped with all the features 
we would like to have in a completely automatic system. 

But the present installation at Princeton and the demonstration 
at Lincoln, Nebraska, only used detection and external warning 
equipment. They do not incorporate other desirable features. Yet 
you're ready to build a completely automatic control test road? 

That's right. We believe this system of ours has features which 
other systems do not have, primarily in detection of autos on 
the road. Treadles, electromagnetic devices, photocells and a 
great number of other things designed to detect cars on the road 
exist, but they all have their drawbacks. Already there are 
some 3,000 treadles in New Jersey, but they have to be replaced 
at the rate of 600 per year. Rubber tubes are not used because 
snow renders them useless. Our system, on the other hand, is 
designed to have the road equipment, detectors and loops, 
buried in the concrete where they cannot be affected by snow 
or weather. As a matter of fact, [Continued on page 98] 

Transistors have replaced tubes in RCA de- When car exceeds speed limit on approach fo 
tecfors because they greatly reduce power RCA Princeton labs, signal from buried detec- 
consumption and vastly increase reliability. for lights "Slower Please" sign in background. 
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The extra large knob 
seen on the receiver 
case provides a gear 
reduction for tuning. 

Bent wire on transistor 
is the internal shield 
lead (not used), kept 
clear of other wires. 
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1 - Transistor FM Radio 
By Herb Cohen 

The first complete FM receiver using one low cost 
transistor may be built into a pocket size case. 

FOR less than $10 you can build an FM receiver that is almost 
half the size of a pack of cigarettes. It needs no external an- 

tenna and draws only a tiny amount of current from its single 
battery. This unit was made possible by the availability of a tran- 
sistor that will operate in the high frequency range of the FM 
band at a cost within the reach of the home builder. Add the old 
principle of superregeneration and you have a 1- transistor cir- 
cuit that will tune, amplify, and provide audio output to drive 
an earphone. 

The sound quality is not in the hi -fi category but certainly 
suffices. High sensitivity makes it possible to receive stations in 
suburban areas without an antenna. Its ability to separate signals 
is also good. A brief word of caution before embarking on this 
project. This is not the kind of portable you can stroll down the 
street with, whistling to the music coming over the earphone. 
The extraordinary simplicity of the circuit imposes some limita- 
tions. After a station is tuned in, the case must be held in a fairly 
fixed position. Otherwise changing body capacity will detune it. 

Lower left points out coil L. This loop is wound from solid, insulated wire 
and pushed down parallel to the tuning capacitor. Other photo shows earphone jock on side of case. After modification, it is also an on-off switch. 
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Next to schematic is base dia- 
gram of TR. White dot in the 
center is unused shield pin. 

Below schematic is earphone 
jack modification. A is original, 
B, how top contact is bent. 

On wiring guide below, note + 
side of battery holder. Red 
dot on TR indicates collector. 
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A novel feature in the construction is 
that the complete receiver is built into 
the case that the earphone is packed in. 
Of course if you already have an ear- 
phone of 3000 ohms, any plastic case of 
the approximate dimensions will do. 
Don't use a metal one or the signal 
pickup will be cut down. 

After accumulating all the necessary 
parts it's a good idea to physically ar- 
range them in the case according to the 
position illustrated in the photos. This 
will serve as a guide for their final 
placement. The tuning capacitor is 
mounted first. The holes for its screws 
may easily be made with the tip of a 
warm soldering iron. This is a much 
safer process than attempting to drill it. 

Make the one hole for the earphone 
jack in a similar manner. Before mount- 
ing the jack, modify it according to the 
diagram included in this article. Once 
this is done, the receiver will automati- 
cally go on when the earphone jack is 
plugged in, obviating the need for a 
separate on -off switch. 

The battery holder is simply glued 
into place with Duco or any similar 
household cement. Mark one end of it 
in some manner to indicate the plus 
side. As with any transistor circuit in- 

February, 1959 

The plastic case will provide 
sufficient room for mounting 
parts without excess crowding. 

correct battery polarity can prove dis- 
astrous to the transistor. The same 
precaution applies to inserting the tran- 
sistor into its socket. A base diagram is 
included with the schematic. Check 
with it to make sure the emitter lead 
goes to the same socket pin as CH1. 

Once you have mounted the tuning 
capacitor and earphone jack you'll 
notice that the lid of the plastic case 
will not close completely. The remedy 
for this is to clip the projecting lugs 
(three) of the capacitor until the lid 
snaps into place. 

[Continued on page 104] 

PARTS LIST 

CI -25 mmfd. variable capacitor (Hammarlund 
APC -25B) 

C2-5 mmfd. disc ceramic 
C3-.i mid. disc ceramic 
C4 -.001 mmfd. disc ceramic 
C5-6.8 mmfd. mica L- Tuning coil, 11/4 turns #20 solid insulated wire, 

approx. We" diameter 
CHI -10 microhenry choke 
CH2,CH3 -About 10 turns of solid wire, %" 

diameter 
R- 680,000 ohm 
TR -RCA 2N384 transistor 
B-9 -volt battery (RCA VS309), with battery holder 
Earphone -3000 ohm dynamic type. (Lafayette 

AR-46 includes the earphone, plastic case, and 
earphone jack) 

Misc- Transistor socket, plastic knob, two 
4- 40x1/4" machine screws for mounting CI 
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Your method of reading this magazine someday may 

be changed by new electronic device that lets you ... 

Listen To A Printed Page 
By Edward Nanas 
Feature Editor 

IN THE not too distant future it is entirely possible that you 
will pick up a copy of Electronics Illustrated, turn to a do-it- 

yourself project and actually hear the author's voice explain that 
more -complex- than-usual wiring diagram while you follow along 
visually. 

The communication of ideas is the basis of civilization, and man 
has always searched for new and better ways to communicate. 
We have come a long way from carvings on cave walls. We 
have printing presses, magazines, newspapers, radio and tele- 
vision. Now, from Japan, comes a new tool for the communica- 
tion of ideas -the Synchroreader, which may well mark the birth 
of the talking page. 

Just imagine being able to study a foreign language from a 

book that not only charts the grammar and vocabulary, but 

Compact Synchroreader is shown below with 
transparent plastic plate holding pamphlet 
page in place. Reverse side of page has been 
treated with a ferrite magnetic recording film. 
The machine, set into desk at left, permits 
operator to read page, make notes, listen, or 
record her comments all at a button's touch. 
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actually lets you hear pronunciation and 
accent. 

Picture yourself turning to the 
amusement section of a newspaper, 
reading the review of last night's con- 
cert, and hearing excerpts of the music 
as it was played! And when the morn- 
ing mail arrives, the hometown news 
from Aunt Tilly (the woman with the 
world's worst handwriting) will be en- 
tirely understood because Aunt Tilly, 
no longer trusting her sentiments to her 
poor penmanship, has elected to record 
them on the back of her latest snapshot. 

The name Synchroreader describes 
the instrument which makes it possible 
to record and play back sound on a 
printed page. The page itself is so un- 
usual that it, too, has a special name: 
Synchrosheet. Both were developed by 
Professor Yasushi Hoshino, of Tokyo 
Institute of Technology. Although 
neither is available in this country as 
yet, prototype models were demon- 
strated at the Brussels World's Fair. 

Originally, the Synchroreader was 
designed to enable a person to read a 
printed, handwritten or illustrated page 
and at the same time hear accompany- 

This model has Synchrosheet removed to re- 
veal turntable confaising record ng heads. 

February, 1959 

ing voice, music, explanations of dia- 
grams, sound effects, or a reading of 
the actual printed text. However, there 
is nothing to prevent one from only lis- 
tening, or only reading. 

But when sight and sound join forces, 
the effect is likely to leave a never -to- 
be- forgotten impression. The action in 
a novel may be underscored with dra- 
matic music much in the same way as 
action is highlighted by the background 
music of motion pictures. But unlike 
the movies (or television) the actual 
setting and character appearances are 
still left to the reader's imagination. A 
photo of Times Square on New Year's 
Eve might make a more vivid impres- 
sion if one could hear the noise of the 
crowd. A complex series of mathe- 
matical and chemical formulas can be 
explained to the student by a sympa- 
thetic voice which takes him through 
the maze step by step. 

In order to understand the operation 
of the Synchroreader, we must first ex- 
amine the Synchrosheet. Very simply, 
it is any piece of paper, coated on one 
side with a ferrite magnetic material 
which produces a broad expanse of mag- 

Diagram of basic Synchroreader points out 
external parts of the neat, functional design. 

MAGIC EYE 

SUILT-IM lPEAMEN 

POSITION NOLEN 

SACO OF SHEET 

Hauron 
LINE MEASURE 

LINE SELECTOR 

SLACCI PANEL 

PLASTIC PRESSURE PLATE 

MAGNETIC y0 SHEET RELEASE 
RIGORISM FILM 

110 10* 

Milks DELI 

PRESUME PLATE RELEASE 

WILT -N RADI 

SILT -N MICRONINE 

RECO*CING /PLAYMCI SELECTOR 

STOP 

START 

TRUCO CONTROL 

100 CYCLE 

INTERMISSION SIGNAL 

VOLUNE 

GUICO RESET 

FAST IKMNI 

37 

www.americanradiohistory.com

www.americanradiohistory.com


y 

POSITIONING 
HOLE 

MAGNETIC RECORDING 
FILM 

Y 

MAGNETIC RECORDING POS TIONING 
TRACK 7 HOLE 

POSITIONING 
PIN 

SYNCHROSHEET 

MAGNETIC 
RECORDING 

HEADS 

TURNTABLE 

POSITIONING 
PIN 

CLEAR PLASTIC 
PRESSURE PLATE 

Both sides of Synchrosheet are shown above. Between X and Y is thin coating of magnetic film. 
As turntable moves down film, magnetic lines of force corresponding to sound are imparted. 

netic recording film, such as that on the 
back of your recording tape. Text, pho- 
tos, or whatever, are printed on the 
untreated side. 

Now let's take a look at the Synchro- 
reader: The accompanying diagram of 
a prototype model points out many self - 
explanatory parts. But its most im- 
portant feature is a turntable with 
three evenly- spaced magnetic recording 
heads on its perimeter, similar to those 
used in standard tape recorders. This 
turntable rotates counter -clockwise, 
and at the same time moves from the 
top of the page toward the bottom. 

For recording, a Synchrosheet is 

placed magnetic film side down in con- 
tact with the turntable's recording 
heads. Position pins and a clear plastic 
pressure plate hold the sheet in place. 
As the turntable spins and moves slowly 
down the page, voice currents (or mu- 
sic, sound effects, etc.) are fed through 
a built -in microphone (or radio, or other 
sound source) to the recording heads. 
The contact of the recording head (one 
is always moving across the sheet) gen- 
erates magnetic lines of force in an arc - 
like pattern down the page. 

In effect, instead of tape moving past 

a recording head, as in a tape machine, 
the recording head is moving while the 
Synchrosheet remains stationary. When 
the recording is completed, the turn- 
table is returned to the top of the page, 
or to any spot along the way as selected 
by a line indicator, the switch is set to 
playback, and the identical movement 
of the turntable down the magnetic film 
reproduces the sound much in the same 
way as a conventional tape recorder. 

One of the big advantages of the Syn- 
chrosheet is its use of paper as a base. 
Magnetic recording tape, movie film and 
records involve the use of plastics which 
cannot be written or printed upon 
readily, cannot be folded or bound 
together, and are comparatively expen- 
sive. For basic person -to- person com- 
munications, the recorded Synchrosheet 
can be folded like regular letter paper 
and mailed in an envelope. In tests, 
crumpled sheets have been smoothed 
out to produce clear sound. 

Mass production will probably bring 
the price of the individual Synchrosheet 
down to one cent or less, making it truly 
a mass medium of communication. 
Present recording times are either five 
or ten minutes per sheet, and the re- 
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Two of three recording heads, similar to tape 
heads, are visible on close -up of turntable. 

cording of a particular sound or spoken 
passage can be spotted at any given 
place on the page. 

The flat sheet of recorded and printed 
material has the distinct advantage of 
being easy to handle. It can be inserted 
into the Synchroreader in about three 
seconds, as opposed to the 30 -odd sec- 
onds it takes to set up a reel of recording 
tape. But like the tape, the Synchro- 
sheet can be used again and again, pro- 
viding the printed text or photo (which 
can't be altered) is applicable to the new 
recording. Magnetic erasing can clear 
an entire sheet in less than a second, per- 
mitting the correction of mistakes. 

In an effort to meet one of the major 
requirements of a mass communications 
medium, a way has been found to print 
the sound portion of a Synchrosheet by 
mass production. For instance, if the 
printing of one Synchrosheet took as 
much time as was required for the origi- 
nal recording, mass distribution would 
be impossible. Daily newspapers and 
magazines are printed with schedules 
that call for hundreds of thousands of 
copies to come off the presses in a matter 
of hours. To achieve speed, a mag- 
netic sound printer has been developed. 

Complex chemical formulas, diagrams lend 
well to simultaneous verbal explanation. 

It involves a process similar to that of 
printing photographs from a negative 
film. The master sheet of recorded 
sound is placed on a blank Synchro- 
sheet, film- coated sides facing each 
other. With the flick of a switch, the 
entire recording is "printed" on the 
blank in less than .01 second. This 
sound printer can be linked with an or- 
dinary printing press where the type is 
printed first on the roll of paper, the 
underside of the paper is automatically 
coated, the recording is printed on the 
film side, and the completed Synchro- 
sheet is cut to size, folded and bound 
into magazine, book, newspaper, 
pamphlet or catalog. 

Use of the Synchroreader need not be 
limited to Synchrosheets that are fac- 
tory made. Say, for instance, you 
want to send a friend an article clipped 
from this magazine. You also want to 
add some verbal comments. Simply 
place a transfer sheet of magnetic re- 
cording film on the reverse page, go 
over it with a hot electric iron, and 
presto! you have a Synchrosheet. With 
these thin sheets of transfer ferrite film, 
any standard sheet of paper may be 

[Continued on page 111] 
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X-Fa1s. .Safer Than Ever 
r next X -ray exam may involve new techniques 

ng brighter images with less radiation dosage. 

FLUOROSCOPIC X -rays, long an important diagnostic aid 

to your doctor, is not without its drawbacks. Examination 
by X -rays has to be short to prevent both patient and doctor 
being overexposed to possibly harmful radiation. In addition, 
some X -ray devices designed for viewing moving parts of the 
body do not provide bright enough images for doctors to de- 

termine what they need to know. 
New developments by three major companies (RCA, Westing- 

house, and Rauland) have increased the brightness of fluoro- 
scopic X -ray pictures 100 to 350 times without increasing the 
X -ray dosage to the patient. These new viewing systems provide 

Thighbone, hypodermic and assorted junk im- 
bedded in wood having X -ray absorption com- 
parable to human flesh show up clearly on new 
RCA screen, adapted to fluoroscope, below. 
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Rauland's large X -ray image tube is housed in Stomach and other organs are seen with Rau - 
regular Picker unit, (Al. Note TV camera, (B). land tube. Dotted circle is conventional view. 

medical men with images that can re- 
main on the screen even after the pa- 
tient is removed from the device and the 
radiation discontinued. 

The RCA image amplifier is a thin 
screen resembling a conventional fluoro- 
scopic screen. Two special materials 
are sandwiched between transparent 
electrodes to form the screen. The first 
material is a photoconductive powder 
which conducts current only when it is 
exposed to X -rays or light (visible or 
invisible) . The second material is an 
electroluminescent phosphor which 
emits a bright light when electric cur- 
rent is passed through it. 

[f no X -rays or light are present when 
a voltage is applied across the "sand- 
wich" screen, the photoconductor be- 
comes an insulator, blocking the passage 
of current and resulting in a blank 
screen. When an X -ray or light image 
falls on the photoconductor, the ma- 
terial becomes an electrical "valve" 
which permits current to move through 
the electroluminescent phosphor in the 
same pattern as that of the original 
X -ray image. What results is a brighter 
reproduction of the image as amplified 

by the phosphor. Because of this ampli- 
fying action, only low X -ray dosages are 
required for examination. 

A hundred times brighter than a con- 
ventional fluoroscope screen, this device 
can be viewed in a lighted room. The 
image will remain on the screen up to 
30 seconds after the X -rays have been 
shut off. An electronic "erasing" tech- 
nique permits the screen to be cleared 
in a fraction of a second for immediate 
viewing of a new part of the body. 

In an effort to keep images on the 
viewing screen for longer periods with- 
out exposing the patient to excessive 
radiation, RCA has experimented with 
cadmium selenide (a photoconductive 
material) and has determined that its 
conductivity increases sharply and re- 
mains high for long periods after the 
X -ray or light source has been cut off. 
By using this material as the photo- 
conductive layer in the amplifier panel, 
the physician may examine the image 
long after the patient has been removed 
from the device. 

The Westinghouse "electroenhance - 
ment" fluoroscope screen works on 

[Continued on page 109] 
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A Wireless Intercom 
By Jay Hollander 

Simply plug these units into any AC outlets and 

talk! No wiring between stations is necessary. 

THESE two units have never failed to startle various friends 
seeing them in operation for the first time. The simple act of 

plugging them into any two AC outlets provides instant com- 
munications between two points in the home. The advantages 
over the conventional type are many; no wiring between stations, 
their portability permits the use of any two AC outlets, and new 
stations may be added easily at any time. 

How do they work? Each unit is actually a transmitter -receiver 
that sends signals over the house wiring. An important feature 
is that no FCC license is required though radio frequencies are 
used since the signal is confined exclusively to the lines. 

The range of the signals is usually governed by the location 
of the large power transformer on the pole outside the house. 
It acts as a choke and blocks the path of the intercom signal. 
However, it freely flows in the house circuits and is available at 
each outlet. Of course it does not affect the operation of radios, 
lamps, or other appliances being used simultaneously. 

The circuit operates in this fashion. In the SEND position the 
speaker acts as a microphone. Its small voice voltage is built up 
by audio amplifiers V1 and V2 and then impressed on V1, the 
oscillator. Here, the audio and 180 kc RF are mixed (amplitude 

On the facing page are the two complete units. The wooden cabinet is im- 
portant since if acts as the speaker baffle, preventing a loss in volume. 

Top chassis view. Along the upper edge, from Two L- brackets hold speaker. Holes on front 
left to right, ore the tubes, VI. V2, and V3. and rear of speaker frame are already drilled. 
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When mounting 5W2, be certain that lever Building the second un,1 fakes less time 
(top cenrer) operates in downward direction, since the complefee one serves e e guide. 
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The schematic and wiring 
guide. Three units have 
been moved from their 
positions for clarity; 
oscillator coil, speaker 
and transformer, and 
SW2. Note that the two 
halves of SW2 have been 
spread apart and drawn 
to show lug connections. 
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Below chassis view of the wiring. Squelch 
ccrtrol may Le seen along the bottom edge. 

modulation) and coupled into the power 
line by C11. In the RECEIVE position, 
VI is a detector and reverses this proc- 
ess. The audio is demodulated from the 
RF and amplified through V2 and V3. 
The voice is then heard in the speaker. 

The two units are identical in every 
way. After the first is completed, it may 
be checked out using a home broadcast 
receiver. Notice that coil L has a tuning 
screw. It is possible to raise the oscil- 
lator frequency sufficiently for it to be 
picked up on the radio. For this reason, 
one unit can be used as a wireless "baby 
sitter," the radio acting as the receiver. 

Actual construction is started by pre - 
wi.-_ng the SEND -RECEIVE switch and 
terminal strip next to the volume con- 
trol Study the wiring guide and see 
which components may be wired before 
actual installation in the chassis. This 
will avoid soldering in tight corners. 
Then mount the major parts on the 
aluminum chassis. It is of utmost impor- 
tance that SEND- RECEIVE switch is 
mounted with the correct side up. Cut 
out the mounting holes and hold the 
switch in place with your hand. When 
you operate the lever it must move to- 
ward the bottom edge of the chassis and 
when released it must return to the 
center RECEIVE position. Double 
check this before soldering any wires or 
parts to it. Otherwise, your completed 
model will operate on SEND when the 
lever is pushed up. Also, the connections 
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A simple wood cabinet encloses the unit. It 
is anchored to speaker frame and chassis. 

will not conform to the wiring guide. 
The oscillator coil used in this circuit 

is originally intended for a low fre- 
[Continued on page 94] 

PARTS LIST FOR EACH UNIT 

All resistors 1/ watt unless noted 
RI,R4-47,000 ohm 
R2- 100,000 ohm 
R3-.5 megohm audio taper potentiometer, with 

switch 
RS, R12- 33,000 ohm 
R6 -1000 ohm 
R7- 200,000 ohm 
R8-I megohm 
R9-4.7 megohm 
RIO -10,000 ohm 
RII -.5 megohm audio taper potentiometer 
RI3 -4700 ohm, 1 watt 
R14- 240,000 ohm 
RI5-- 470,000 ohm 
RI6 -I50 ohm, 1 watt 
R17,R18 -100 ohm, I watt 
CIA,CIB,CIC -3- section electrolytic, 40.20 -20 mfd, 

ISO volt 
C2,CI5 -I00 mmfd 400 volt 
C3,C4 -47 mmfd 400 volt 
C5-470 mmfd 400 volt 
C6,C8 -.001 mfd 400 volt 
C7 -330 mmfd 400 volt 
C9 -.01 mfd 400 volt 
CIO,CII,C12,C14 -.I mfd 400 volt 
C13 -.02 mfd 400 volt 
L- Oscillator coil (see text), (J. W. Miller 

X 5495-C) 
T- Output transformer. 7000 ohm to 50 ohm 

(Triad ASIX) 
SWI-On -off switch, part of volume control R3. 
SW2-4 pole -2 position spring return switch 

(Centralab 1457) 
D- Germanium diode 1N34A 
SR- Selenium rectifier 65 ma. 
V I,V3 -50th 
V2 -I25L7 
SP -4" speaker, 45 ohm voice coil (Utah SP4A1) 
Misc.- Aluminum chassis 5 "x7 "x2", 3 octal sockets, 

one 5 -lug with 2 lugs grounded, one I -lug, 
one 4 -lug terminal strips, about 8" plastic 
insulated phono cable. 

45 

www.americanradiohistory.com

www.americanradiohistory.com


Sight the cartridge by viewing its reflection The cartridge must be mounted squarely in 

on the record. Any unevenness will show up. the tone arm, or shell, as in the type above. 

further notes on 

Adding A Stereo Pickup 
By Robin Lanier 

Check the mounting and connections of your stereo 

cartridge with these hints for top performance. 

IF you want that bundle of ultra- refinement, your new stereo 
pickup, to come up with all of the 3 -D fidelity on your stereo 

records, you have to give it the right set of working conditions. 
Luckily the stereo installation rules are fairly easy to follow, 

including just a few beyond those we've worked with for a long 
time with monophonic pickups. Here is the story in brief. 

First, the cartridge must be closely parallel to the record 
surface in all planes when it is in operation. If the cartridge 
"rolls" on its long axis it will not get the right messages from 
the stylus motion. Each sound channel is represented by stylus 
motion along a line at 45 degrees to the record surface. If the 
pickup is turned at an angle to the record, 45- degree stylus 
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motions will no longer be at 45 degrees 
to the cartridge, which will then inter- 
pret them as a mixture of the two chan- 
nels. 

As little as 3 degrees of turn from a 
parallel position will produce measure - 
able distortion and also loss of stereo 
separation. The sounds of the spread - 
out instruments will tend to bunch to- 
gether in the center, between the 
speakers. So when you fasten your car- 
tridge into a plug -in shell or arm hous- 
ing, be sure it is seated squarely. Be 
sure the arm is so installed that when 
the stylus is resting on the record, the 
cartridge is "straight up and down." 

Some hi -fi engineers believe that 4 
or 5 grams is the absolute top vertical 
stylus force that should be used on 
stereo records. A lot depends, of course, 
on getting a pickup that has very low 
stylus mass and high stylus compliance. 
The pickup must "track" at the force 
you use. A good general rule (with 

The 4- terminal cartridge features separate 
gro .ind pins useful for preventing hum loops. 

February, 1959 

both monophonic and stereo cartridges) 
is to set the stylus force at the lowest 
value that will make the pickup play the 
heaviest passages on your records with- 
out distortion. 

However, this rule may need amend- 
ment with some stereo pickups. Re- 
member that the stylus must be cen- 
tered in the vertical direction when the 
pickup is resting on the record, for low 
distortion. Follow the manufacturer's 
stylus force recommendations, rather 
than any you arrive at experimentally, 
if there is a wide difference. 

The resistive load the pickup works 
into, the resistance across each of your 
two preamp inputs, must be right for the 
pickup you are using. With each mov- 
ing iron and moving magnet pickup - 
GE, Pickering, Shure, Miratwin, etc. - 
the manufacturer recommends a load 
value, and you should follow it closely. 

With magnetic pickups, the two cables 
from pickup to preamplifier must be of 

The 3- terminal cartridge has common ground 
pin for both channels. See diagrams page 48. 
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STEREO CAHTmOGE - -- 

L 
FLOATING OHO' SHIELD 

L 

LEFT NIGH 
COIL COIL 

r 
3- terminal cartridge feeding separate pre - 
amps. Upper shield grounds at plug end only. 

LEFT NIGHT 
COIL COIL 

4- terminal pickup keeps internal and external 
grounds isolated until they reach preamp(s). 

STEHEO CAHTHIDOE 

LElT 

_J 

5.fLOEO 2-CONDUCTOR 
AopO EMILE 

Persistent hum may be cured by using two 2- 
conductor shielded cables grounded at plugs. 

low- capacitance type and fairly short, 
not more than three or four feet long. 
Your objective is to keep the total ca- 
pacitance in each cable, between the 
outer shield and inner lead, below 100 
mmfd, and the less the better. The speci- 
fication on the cable, easily furnished by 
your hi -fi dealer will read "25 mmfd per 
foot," for instance. 

The control of hum with stereo pick- 
ups is a subject worth an article all its 
own. We can give a brief summary 
here. First: never use the shields of 
signal cables from pickup to preampli- 
fier as ground leads for pickup arm and 
motor. The pickup arm and the motor 
should each be grounded separately, by 
a separate wire, to a point at, or close 
to, the preamplifier input. 

"Ground loops" are the most common 
cause of high hum with a stereo pickup. 
A ground loop is formed when the 
ground sides of the two channels are 
connected together at more than one 
point, with separation between, as, for 
instance, when you have a three- termi- 
nal cartridge (grounds together right at 
the cartridge) and two separate pream- 
plifiers which are also grounded to- 
gether at some other point. 

Three rules which will cover most 
cases: 

(1) Three- terminal cartridge and two 
preamplifiers on separate chas- 
sis: do not ground the preamps 
together at any point, at least ini- 

48 

tially (see below) . Note that the 
shell of the phono plug grounds 
the shield to the preamp chassis. 

(2) Three -terminal stereo cartridge 
and combined dual preamp on 
one chassis: The shield of one 
pickup cable should not be con- 
nected to ground at any point 
along its length, except right at 
the preamp input -it "floats" at 
the pickup end. 
Four -terminal stereo cartridge: 
avoid any connection between 
the two shields (grounds) at any 
point along their length, except 
right at the preamp input. With 
two separate preamps, ground 
them together right at the input. 

With two separate preamplifiers, and 
various amplifiers, turntables, tuners, 
etc., complicated hum -bucking situa- 
tions exist which may require modifica- 
tion of Rule 1. Try grounding preamps 
together; pull all plugs and reverse 
them. Use whatever reduces hum. 

Further hum reduction methods: the 
two cables from pickup to preamp 
should be the same length, and should 
be twisted tightly together right up to 
the preamp connectors. The pickup, if 
it is a magnetic type, should be mounted 
so that it does not pass directly over the 
motor, in its travel across the record. 
Keep amplifier chokes and power trans- 
formers at least two or three feet away 
from magnetic pickups. - - 

(3) 
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A Time Delay Switch 
onald Ives 

t trip in the dark! This unit automatically 
s a lamp on 20 seconds after it's switched off. 

IN a wide variety of situations in the home, office, and shop, 
it would be most convenient if a lamp or other device could 

be made to remain in operation for a half minute or so after 
the switch was turned off. Several devices to perform this 
function have appeared on the market from time to time but 
most of them, due to high price or unreliable performance, are 
no longer available. 

With easily acquired parts you can construct a thermal time 
delay unit that has proven highly satisfactory in daily use. The 
relay, switches, and connectors are quite inexpensive and per- 
form well. The design is such that any lamp or appliance may 
be plugged in if the ratings of the relay contacts are not ex- 
ceeded. The load limit is 220 watts, a figure that should accom- 

The AC power from the wall outlet plugs into 
the receptacle on the side of the box. The 
two AC outlets below control the lamp or any 
other appliance you might plug into them. 
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Schematic. Neon bulb NE 
remains lit constantly 
but draws little current. 

The 9 pin tube base 
for RY is mounted on 
an L- shaped bracket. 

NOTE: FOR PURPOSES OF CLARITY, ONLY THE BASE OF RY IS SH 
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Underside view of the chassis shows compact 
a-rangement 01 parts. Tube shield at center 
p-events the -hermal relay from (erring loose. 

rrodate all hit the most heavy -duty 
equipment. 

The fundamental circuit is shown in 
the schema -ic . The wiring guide will 
serve to show the various connections 
while building. When the switch is 
thrown to the ON position the load 
(ìamp, etc.) is connected to the AC line. 

S_multaneous_y, the heater o_ the time 
delay relay receives power and the in- 
ternal contacts close. They remain 
cbsed as long as the switch is ON. 
Don't be concerned over the fact that 
tb a relay hea ;er remains on while the 
appliance is in use since the amount of 
power it constmes is very low. 

When the switch is thrown to the 
DELAY OFF position, current flows to 
the load through the contacts on the 
time delay re{ay whose heater is now 
de- energizes. When the heater cools in 
about 20 seconds these contacts open 
ar_d break the load circuit. 

Thermal tie delay relays are made 
to operate ir_ various time periods from 
2 .o 180 seconds. A choice of operating 
vc ltages are also available. The one 
chosen here is a 115 NO 20 T which in- 
di fates 115 -.clt heater, normally open 
contacts, 20 seconds delay, and minia- 
ture 9 pin base. 

Wiring of ,he unit is done with No. 14 

February, 1959 

Thermal delay relay. H is the heater that 
causes contact B to bend (like a thermostat) 
and touch the CC contact to close the circuit. 

stranded, insulated wire to allow an 
ample margin of safety in both current 
carrying capacity and insulation. All 
connections are soldered and sleeving 
(spaghetti) is used over most exposed 

lugs and socket terminals. Use of good 
wire, careful layout, and good work- 
manship in the initial construction will 
prevent blown fuses and trouble shoot- 
ing later. 

When the wiring is complete and 
checked, the top of the chassis box with 
all electrical components is slipped over 
the bottom which carries only the rub- 
ber feet. It is held in place with two 
6 -32 binding -head machine screws. 

To put the unit into service first plug 
[Continued on page 1111 

PARTS LIST 

501,502-Chassis mounted AC receptacles 
RY- Thermal time delay relay (Amperife 115 

NO 20 T) 
SW- Double -pole double -throw toggle switch 
NE -Neon bulb NE51 with jewel and socket 
RI- 100,000 ohm y2 w 
PL- Chassis mounted male AC plug 
FI -2 amp. fuse (3A6 type with panel mount 

holder) 
Misc.- Chassis box 4":4"x2' (LMB -143), 9 pin min- 

iature tube socket (shell -type for holding the 
tube shield), line cord with AC plug on one 
end and cable -mount female AC receptacle 
on the other, # 14 wire 
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Hi -Fi Clinic 
Mail in any question on hi -fi -how to 

install, how to adjust, or how to repair. 

The clinic answers all of your queries. 

Conversion To Hi -Fi 

I have an old jukebox amplifier that I 
would like to convert for use in a hi -fi 
system. Would many changes be re- 
quired? 

Samuel Menniti 
Johnsonburg, Pa. 

I have an old console radio that I have 
removed from its cabinet. Would it be 
feasible to alter the circuits in order to 
achieve hi -fi? 

Robert B. Barton 
Holliday, Texas 

A modern hi -fi amplifier is a precisely 
designed unit with all components oper- 
ating in a specific relationship to all 
others. In effect, it is a "chain with no 
weakest link." Before attempting to re- 
design any particular radio or amplifier 
to bring it up to hi -fi standards it would 
be necessary to be thoroughly familiar 
with the circuits and to be able to check 
out your new design with tests every 
step of the way. You can see how diffi- 
cult it would be to undertake such a 
project by remote control. 

There is a simple change or addition 
you could make which would result in 
a decided improvement. Try hooking up 
a separate speaker in a baffle such as the 
two systems outlined in EI (May 1958, 
and September 1958) . 

Speaker Specs 
Does frequency response specifica- 

tions in speakers and tweeters mean 
anything any more? My catalogs list a 
$3.95 tweeter that seems to have the 
same specifications as a $25 model. 
Who's kidding whom? 

Milton Grant, Bryant, Texas 
A statement that a speaker has a re- 

sponse of from 40 to 13,000 cycles, for 
example, tells very little about how it 
will sound. For all we know it may 
have a 10 db peak at 10 kc and drop im- 

mediately beyond that frequency. The 
net result of that response curve is a 
"brilliance" of tone but with an em- 
phasis of the distortion and noise from 
the associated equipment. 

Down at the other end of the audio 
spectrum a large resonant peak at 70 or 
80 cycles causes the speaker to sound 
like a jukebox. The fundamental sound 
of real bass would be missing. 

In short, frequency response is not 
the whole story -it isn't even the most 
important part of the story. Unless the 
response is expressed in plus or minus 
so many db from the lowest to the 
highest frequency covered, it is mean- 
ingless. Other factors such as transient 
response, damping, dispersion, etc., in 
the final analysis will prove to be far 
more important to your ear in terms of 
listening fatigue over a long period. 

Tape Spillover 
My tape recorder is a dual track type. 

As long as I use only one track for my 
recordings everything is fine. However, 
when both tracks are used, the sound 
seems to spill over from one track to the 
other. What is causing this? 

Clyde Stanton, South Orange, N. J. 
The probable cause of your difficulty 

is vertical misalignment of the tape 
heads. If the gap in the head isn't prop- 
erly positioned with respect to the tape 
traveling over it, a portion of the other 
channel will either be overlappingly 
recorded and /or played back. A few 
recorders (usually those without pres- 
sure pads) show the same symptoms if 
the tape guides are improperly posi- 
tioned. In either case, there is an easy 
way to eliminate the fault. First record 
one track of a blank tape; then play back 
the blank side and vertically adjust the 
playback head or guides for minimum 
pickup. Erase the tape or use a fresh 
portion of it and repeat the process. -4- 
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Radi 
w ways to keep food fresh .. 
ion Does The Trick 
Harold McKay and Leo G. Sands 

FROZEN foods and your deep freezer might very well become 
obsolete in two or three years. Research now being con- 

ducted at Walnut Creek and Palo Alto, Calif., is developing a 
food preservation system that will let you pick out your favorite 
cut of steak at your neighborhood .supermarket from an unre- 
frigerated display counter. You will be able to buy fresh, un- 
frozen berries out of season. Canned soups will have that freshly 
made flavor, and dairies will be able to pasteurize milk right in 
the bottle or can. 

Strong doses of energy generated through electronics already 
cooks meat in minutes and pops corn in the bag before your eyes 
in less than ten seconds. Now, much stronger electron beams 
irradiate foods so that they can be stored without refrigeration 
and without changing their natural flavor. 

Ever since the aborigine hung strips of animal flesh to dry, 
man has been trying to preserve today's food supply for tomor- 

Accelerator sends 10,000,000 electron volts Lemons on conveyor to accelerator will re- 
into food, which does not become radioactive. celve dose of radiation to keep them fresh. 
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row's use. The American Indian had 
his pemmican; the Civil War soldier 
feasted on dried "meat biscuit "; and 
World War II soldiers ate "C" rations. 

Foodstuffs decompose because of 
three factors -bacteria, enzymes and 
oxidation. Preservation of foods has 
been directed at removing one or more 
of these causes through salting, drying, 
smoking, banishing air and adding anti- 
septic chemicals. To this list must now 
be added radiation. 

The idea of using radiation for pre- 
serving food is not new, but progress in 
atomic energy research has accelerated 
ideas that could be made practicable 
only with inexpensively obtainable ra- 
dioactivity. The by- products of atomic 
bomb research promised a supply of 
cheap radioactive materials, but oddly 
enough, it was not cheap radioactive 
substances which made irradiation of 

food possible. The instruments de- 
veloped to study the general nature of 
the atom proved to be the answer. 

By- products of atomic research are 
inexpensive enough. Some, in fact, 
must be buried because they are un- 
wanted. However, because of special 
handling precautions, it is more expen- 
sive to transport these products to 
where they can be used than it is to 
generate radioactive rays electronically 
on the spot. A machine which generates 
radioactivity by accelerating electron 
particles has the added advantage of 
being able to be turned off when not in 
use, thereby presenting no hazard. A 
continuously radioactive substance, on 
the other hand, is always dangerous. 

The machine used for irradiation of 
food is the linear accelerator, consisting 
of a klystron vacuum, tube coupled to 
a wave guide. The klystron, which 

In electron food processing plant, operators are shielded from radiation hazards by concrete. 
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Food may be sterilized right in the can through Console for ARCO accelerator permits oper- radiation, thereby preserving the flavor, °tor to control irradiation from safe distance. 

rar 
made modern radar possible, emits elec- 
trons. These are speeded to very high 
velocities, then released through a metal 
"window" at the end of the accelerating 
tube. Magnets focus the electrons into 
a beam which then can be used to irra- 
diate food. 

The already packaged food is fed into 
the powerful electron beam by a con- 
veyor system. The beam is directed 
downward into the package. Some re- 
flection of the rays occur, but the food 
itself does not become radioactive, be- 
cause the dosage is not strong enough 
to be absorbed by the food; just strong 
enough to kill the bacteria. However, 
the reflected rays can be highly dan- 
gerous to humans. The amount of radia- 
tion required to adequately process food 
may be in the order of four- to five - 
million rads (units of radiation) . As 
little as 400 rads can be fatal to a human. 
Therefore, accelerators used for food 
processing are being installed under- 
ground, surrounded by thick concrete 
walls, and furnished with a conveyor 
system which can be loaded and un- 
loaded at a safe distance from the radia- 
tion source. 

February. 1959 

The linear accelerator used for this 
purpose is actually small compared to 
the huge atom smashers called syn- 
chrotrons and bevatrons. Originally 
designed only for governmental atomic 
research, this instrument is now a com- 
mercially manufactured product. For 
instance, a California wire manufac- 
turer runs insulated wire from a huge 
spool through a particle accelerator. 
After irradiation, the wire is respooled 
and sold for a much higher price. By 
subjecting the wire's plastic insulation 
to irradiation, the plastic undergoes a 
chemical change which improves its 
insulating characteristics in high tem- 
peratures. 

When foods are subjected to 
radiation, cooking or freezing for pres- 
ervation is not necessary as all three 
methods accomplish about the same 
thing, the hindrance of bacterial 
growth on the food. Irradiation does 
not supply complete protection against 
spoilage. It stops only one of the three 
causes of spoilage -the action of bac- 
teria. 

Bacteria is perhaps the major cause 
[Continued on page 110] 

55 

www.americanradiohistory.com

www.americanradiohistory.com


A MEtronome 

56 

By arvey Pollack 

A h,. Ipful instrument for music students, this unit 

pro ides a range of clear, accurately -timed beats. 

IF YOU play a musical instrument you will be interested in 
building and using this electronic metronome or, if you are not 

a musician yourself, it makes a wonderful gift for some talented 
relative or friend. 

Look over these features and you will see why we are so 
enthusiastic about this new metronome. Its stability is so good 
that, after running for over two hours, its count rate did not 
change by more than 0.7'. / . The output from the little speaker is 
really loud enough to be heard over the tones of any musical 
instrument. Also it is more compact than any similar instrument 
previously described. Since it is battery operated it needs no line 
cord or AC receptacle for plugging in, yet the average current 
drain is only 5 milliamps during operation. This assures long 
battery life. Perhaps most important of all, it is so simple and 
foolproof that it can be completely assembled and calibrated in a 
single evening. The total cost is only a fraction of the price of 
commercial electronic or mechanical metronomes. 

The metronome, requiring no AC line cord, is battery operated. The knob 
atop the case is for calibration. Front panel knob selects the beat rate. 
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CALIBRATION 

c 

Above, only one wire goes to speaker. 
Metal case serves as ground connection. 

A miniature 21/4" speaker is used with this 
case to avoid obstructing other parts. 

A piece of perforated board mounted on the 
rear panel (upright) protects speaker cone. 

February, 1959 
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R2 is calibration control. R3 
adjusts beats per minute. 

Rear removed. Place- Terminal strip with R4 (up- 
ment of wires isn't critical. per resistor), R3, and TR. 

Although the illustrations tell a 
rather complete story of parts layout 
and assembly here are a few suggestions 
regarding construction. A terminal 
strip having a minimum of five un- 
grounded lugs is used as the support for 
all of the small parts -R1, R4, and the 
unijunction transistor (TR) . The termi- 
nal strip may be wired before mounting 
in the case with six -inch color coded 
leads brought out for later connections 
in the circuit. Leave the transistor leads 
at least one inch in length and, when 
soldering them to the lugs, grip the lead 
with a pair of long -nose pliers near 
where the joint is to be. This soldering 
method conducts heat away from the 
transistor and prevents damaging it by 
allowing the lead to pass its heat into 
the pliers. 

Ground connections shown in the dia- 
gram are made directly to the metal 
case. Thus, only one wire lead is re- 
quired from one half of the case to the 
other where the speaker is located. The 
second speaker connection is made di- 
rectly to the minibox. It is important, 
of course, to observe polarities when in- 
stalling both the electrolytic capacitor 
(C) and the battery (B) . If you want 
your metronome beat speed to increase 
as the timing control is rotated clock- 
wise, you must use the potentiometer 
lugs indicated in the wiring guide. Note 
that lug No. 3 is not used on either 
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the calibration or timing potentiometer. 
Commercial metronomes have a 

range of 40 to 208 beats per minute. 
The electronic model has a slightly ex- 
tended range (26 to 210 beats per min- 
ute) to permit its use as a slow -speed 
counter in the darkroom as well as a 
metronome. If you would like to re- 
duce its range to the commercial scale, 
merely use a 75K linear carbon poten- 
tiometer in place of the 100K type 
shown as R3 in the drawing. 

The calibration procedure is easy and 
straightforward. The calibration poten- 
tiometer has no appreciable effect on the 
beat rate at the low end of the range, 
hence all calibration is performed at the 
high end. Merely rotate R3 fully clock- 
wise, and using a kitchen clock or wrist- 
watch with a sweep second hand, adjust 

[Continued on page 107] 

PARTS LIST 

C-20 mfd electrolytic, 150 volt 
RI- 10,000 ohm l/2 w 
R2- 10,000 ohm potentiometer, linear taper 
R3- 100,000 ohm potentiometer, linear taper 
R4 -1000 ohm 1/2 w 
B-30 volt miniature battery (Burgess U -20 or 

equiv.) 
SW -SPST toggle switch 
SP- Miniature 21/4" speaker with 3.2 ohm voice coil 

(Lafayette 5K -65) 
TR- Unijunction transistor GE 2N489 
Case- 5 /4 "x3"x2' /s" aluminum (Bud CU2106) 
Misc. Battery holder, 7 -lug terminal strip (2 lugs 

grounded), knobs 
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Antarctic Trailblazer 
Deep, uncharted crevasses in trackless snow might 

have blocked exploration except for this detector. 

MOST terrifying hazard of all in the ice- covered area sur- 
rounding the South Pole is the unknown. What may look 

like solid footing from a few feet away or from the safety of a 
hovering helicopter in reality may be a thin bridge of ice or 
snow across a deep crevasse just waiting to swallow both man 
and machine. Navymen and IGY scientists now avoid these 
snow- hidden chasms with a crevasse detector designed to fmd 
safe trails. On the standard, snow -creeping "weasel" are mounted 
spars which support several pan-like electrodes. The electrode 
sleds move up and down independently as the boom array sweeps 
over irregular snow surfaces. An alternating current is imparted 
to the ice by two transmitting electrodes, producing a three di- 
mensional current density pattern in the surrounding ice. An 
AC meter is connected between the two other electrodes, detect- 
ing current change in the volume of ice. When passing over the 
air space of a bridged crevasse, the voltage changes, actuating an 
alarm box and graph readout in the weasel's cab. When a 
crevasse is encountered, the signal rises from background of 
.1 milliampere to .6 or .8-a clear indication of nearby danger._ 

Bowl- shaped electrodes are mounted on 
tracked snow vehicle called "weasel." They 
form part of system to detect unseen chasms 
in ice fields. Pathfinding teams like these aid 
Navy's Operation Deep Freeze near the Pole. 
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The ÄC's 
of EIetronics-8 

By Donald Hoefler 

Ourseries continues with alternating current and 

how it is affected by inductance and capacitance. 

WE have already noted that the flow of current through a 
DC circuit is limited by the amount of ohmic resistance in 

the circuit. This resistance is determined by the nature of the 
path through which the current flows. If it is copper wire, the 
resistance is relatively low and the current high. But if it is a 
carbon resistor, the resistance will be much higher and thus the 
current will be reduced. 

In AC circuits the behavior of pure resistance is the same as 
with DC, but in addition there are other effects that retard cur- 
rent. One is reactance. There are two types; inductive and 
capacitive. 

Unlike resistance, which is determined mostly by the physical 
composition of the conductor, reactance is determined by the 
changing magnetic field of AC. Inductive reactance is due to a 
property of coiled conductors called inductance. This in turn 
results from the fact that every current -carrying conductor has 
a magnetic field surrounding it. 

You can prove this by the simple experiment shown in the 
compass illustration. This is Oersted's famous discovery made 
in 1819 when he was trying to prove to a group of students that 
electro- magnetism did not exist. He proved himself wrong, for 
when current flows from the dry cell through the wire, the com- 
pass needle will immediately swing around at right angles to the 

Straight wire leaves AC unaffected. Coil it and 
current is reduced by resulting magnetic field. 

A variable inductor being tuned, and a fixed 
RF choke used for blocking high frequencies. 
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wire. When the polarity of the current 
is reversed, the needle will swing to 
right angles in the opposite direction. 

While this is an interesting phenome- 
non with DC, it assumes much more im- 
portance with AC. Since the current is 
constantly changing in both intensity 
and direction, the magnetic field around 
the wire will similarly expand and con- 
tract. In a straight wire this is not par- 
ticularly noteworthy, but when that 
wire is twisted into a coil, both the in- 
ductance and reactance increase tre- 
mendously. 

The magnetic field-is regarded as con- 
sisting of "lines of force." As they ex- 
pand and contract around the coil they 
intersect the turns of wire in it. When 
the lines of force "cut" through these 
conductors, they induce a voltage in 
them. This induced voltage is a "back 
emf," or voltage, because it is always 
opposite in polarity to the applied volt- 
age. Hence the induced voltage bucks 
the applied voltage and thus reduces it. 
Since the current flow is proportional to 
the voltage which drives it, the current 
will be less when the inductance is in- 
troduced into the circuit. This then is a 
new kind of voltage drop. Instead of 
being wasted in heat, it is actually a sec- 
ond opposing voltage which subtracts 
from the source voltage. 

The inductance of an air -core coil is 
determined by the number of turns as 
well as the overall size and shape. If 
the turns are wound around an iron 

Opening a capacitor shows two plates (metal 
foil) separated by dielectric (wax paper). 
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core, the inductance will increase many 
times, depending upon the permeability 
of the core material. The permeability 
of air is taken as 1, while the perme- 
ability of core materials may be many 
thousands of times greater. It is there- 
fore a simple matter to increase the in- 
ductance of a coil many times simply by 
providing it with a high -permeability 
core. 

The unit of inductance is the henry, 
defined as the inductance of any circuit 
in which a current changing at the rate 
of one ampere per second will induce an 
emf of one volt. The symbol for induc- 
tance is the letter L. The values of L 
encountered in electronic work vary 
from a few microhenries (millionths) 
up to perhaps 50 henries. 

The unit of inductive reactance is the 
ohm just as in the case of resistance. 
Its symbol is XL and is determined by 
the inductance and the frequency of the 
current flowing through it, using this 
simple formula: 

XL =6.28xFxL 
where XL- inductive reactance 

in ohms. 
F- frequency in cycles 

per second 
L= inductance in henries 

As an example of the application of 
this formula, suppose we have an RF 
choke coil rated at 8.2 microhenries and 
designed to operate at 79 megacycles. 
To find its reactance we must first con- 

.< 0.5mfd 

BATTERY 

A B 

As described in text, this set -up demonstrates 
apparent flow of current through a capacitor. 
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A flow of current produces a magnetic field that attracts or repels the point of the compass. 

vert both the inductance and the fre- 
quency to the correct units, henries and 
cycles. Then: 

XL 6.28 x 79,000,000 x 0.0000082 
=4,068 ohms 

This formula can also be used to find 
some other unknown. Suppose, for ex- 
ample, your junk box turns up an audio 
choke rated at 8 millihenries and 75 
ohms. At what frequency is it intended 
to operate? 

75 =6.28 x F x 0.008 

F= 75 
6.28 x 0.008 

= 1,493 cps 

Still another reactive device often 
found in electronic circuits is the capaci- 
tor. This is usually an arrangement of 
two or more metallic plates, separated 
from one another by air or some other 
insulating material known as a di- 
electric. 

When a DC voltage source is con- 
nected across the capacitor, electrons 
will be drawn away from one set of 
plates toward the positive battery termi- 
nal, and they will simultaneously be 
forced out of the negative terminal and 
into the opposite set of plates. This ac- 
tion will continue until the capacitor is 
fully charged. The amount of charge it 
can take is determined by the number, 
area, and spacing of its plates contribu- 
ting to its capacitance. 

Since there is no such thing as the per- 
fect insulator there will be some leakage 
through the dielectric as the excess elec- 
trons try to get back to the opposite 
plates and fill up the deficiency. But for 
the most part the capacitor will remain 
charged until an external return path is 
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provided for the conduction of electrons. 
This can be proved by the experi- 

ment illustrated with a single dry cell, 
an earphone, a 0.5 microfarad condenser 
and a double -pole double -throw switch. 
When the switch is thrown to the left, 
electrons from the negative battery ter- 
minal will pile up on plate A of the con- 
denser while electrons from plate B will 
drain into the positive terminal of the 
cell. When the switch is thrown to the 
right, the charge will be equalized as 
the excess electrons on plate A will rush 
through the headphone circuit and back 
to plate B. At the same time, a distinct 
click will be heard in the phone, proving 
the momentary current flow. 

The unit of capacitance is the farad, 
which a capacitor would have if its volt- 
age were raised one volt by a current of 
one ampere for one second. Such a ca- 
pacitor, however, would be physically 
huge so this unit is almost never encoun- 
tered in practice. Electronic circuits 
use capacitors rated in microfarads, or 
even micromicrofarads. 

Current doesn't actually flow through 
the capacitor but goes around the cir- 
cuit, back and forth between the plates. 
Since the alternating current is im- 
peded, depending on frequency, by this 
continuous charging and discharging 
there is a capacitive reactance to AC, 
while DC is blocked altogether. This is 
one important application, to block out 
DC from a circuit where it isn't wanted, 
while permitting AC to pass. 

The formula for capacitive reactance 
is different from the one for the induc- 
tive type. Note that as the frequency is 
raised, it passes through the capacitor 
with less opposition. 

[Continued on page 106] 
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Those Amazing Masers! 
By Harold S. Renne 

Revolutionary new devices amplify almost 

negligible signals, reduce effects of noise. 

THERE'S a revolution going on in electronic amplification. 
New, radically different types of amplifiers are being designed 

and constructed -so new and so different that if you saw one 
chances are you wouldn't recognize it as an amplifier. Yet modi- 
fications of these units may someday soon fmd their way into 
your home radio, TV and hi -fi sets -and make them play better 
than ever before. At present, however, these amplifiers have 
been limited in design for work with very weak, extremely high 
frequency microwave signals. 

Noise is the arch -enemy of microwave receivers. It can com- 
pletely obliterate a radar image, blank out a communications 
channel at a crucial moment, and make reception a general night- 
mare. We are talking about the noise generated within a micro- 
wave receiver itself -thermal noise, tube noise, etc., which can 
markedly limit receiver sensitivity. Design engineers are work- 
ing hard in an effort to eliminate or minimize this noise, and 
thereby permit the receiver to utilize weaker and weaker signals. 
In radio astronomy, radar, and space communications, reduction 
in noise is a vital factor for success. 

Bell Labs 
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3E Research Lab 

?dove, the theory of maser operation 
s studied wi-h complex equipment 

vlich includes magnetic resonance 
spectrometer, wavequides, cavities. 

Le=t, a traveling wave type of par- 
ametric ampII er is assembled for 
tests. This amplifies microwaves via 
variations in circuit reactance. 

At right, cryostat containing liquid 
helium is adjusi+ed. Similar apparatus 
keeps temperatures near absolute 
zero, a necessity for maser operation. 

Bell Labs 
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Recent break -throughs in research on 
solid materials such as germanium, sili- 
con, ferrites, etc., have provided new 
tools which have resulted in the design 
of new microwave amplifiers as revolu- 
tionary in concept as the transistor. 
These amplifiers minimize noise. No 
vacuum tubes or electron beams are 
employed -instead most of them rely on 
semiconductors, the stuff that makes 
transistors tick. Since some of the ac- 
tive materials used are not, strictly 
speaking, semiconductors, the general 
term solid -state is used to identify them. 

The two new major types of solid - 
state amplifiers, "masers" and "para- 
metric amplifiers," somewhat resemble 
each other in end result, but are quite 
different in the way they achieve it. 

"Maser" stands for "microwave ampli- 
fication by stimulated emission of radia- 
tion." In simpler language, the atoms 
in a chunk of enclosed solid -state ma- 
terial are forced into an excited state by 
a magnetic field and microwave radia- 
tion. When an incoming microwave 
radio signal strikes them they calm 
down somewhat. In the process of drop- 
ping to a lower energy level they emit 
radiation of the same frequency as the 
incoming signal. This adds to the in- 
coming signal, producing amplification. 

Not all solid -state materials behave 
this way. The element gadolinium does. 
For use, it is formed into a crystal net- 
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work of separate atoms by mixing about 
i % of gadolinium with a compound 

called lanthanum ethyl sulfate. To 
achieve the active condition, the crystals 
are placed in a magnetic field which 
sorts out and aligns the individual elec- 
tron spins. These electron spins have a 
certain amount of energy associated 
with them. Strangely, it has been dis- 
covered that this energy can exist only 
in certain distinct levels, or steps. 

Most electrons normally exist in the 
lowest of three energy levels, where 
their energy is at a minimum. However, 
because of stray radiation, thermal ef- 
fects, etc., some electrons move up to 
the second energy level, some even to 
the third or higher. We will limit our 
attention to the first three levels, as has 
been done in the three -level maser. The 
magnetic field is adjusted so that the 
energy difference between the first and 
second levels is equal to the energy of 
the microwave frequency which we 
want to amplify- called the signal fre- 
quency. The incoming energy of this 
frequency causes shifting of electrons 
between first and second levels. If the 
electrons move from the first to the sec- 
ond level, energy is absorbed and the 
signal is likely to be lost. If the shift 
is from the higher to the lower energy 
level, energy is radiated. Normally, 
there are many more electrons in the 
first level than in the second, and there 
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would therefore be more absorption 
than radiation. 

Our problem then is to produce a con- 
dition reversing this normal state of 
affairs, resulting in more radiation than 
absorption, thereby amplifying the sig- 
nal frequency. This is accomplished by 
radiating the active material with a 
locally generated microwave frequency 
known as the "pump" frequency. This 
pump then becomes the source of power 
for the amplifier, much like the DC plate 
supply in a vacuum tube amplifier. The 
frequency of this pump is adjusted so 
that its energy is equivalent to the en- 
ergy difference between the first level 
and the third level which is, of course, 
higher than the second. 

To get the spin energies to drop from 
level 3 to level 2, an impurity is added 
to the maser material. The energy pro- 
duced by this drop is then absorbed as 
heat. 

We now have more atoms in energy 
level 2 than in level 1. Incoming radia- 
tion will stimulate transitions between 
1 and 2, and since 2 is now more densely 
populated than 1, the net effect will be 
amplification of this incoming signal fre- 
quency. 

One condition that must be satisfied 
for proper operation is that the material 
must be kept at temperatures near abso- 
lute zero, -459.6° F. This is generally 

[Continued on page 92] 
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For lest, we see how maser crystal is posi- 
tioned in a cavity. part of a waveguide cir- 
cuit. l? oscillates at microwave frequencies. 

Center is diagram of expemental ferrite 
amplifier at Bell Labs. Cavity basically fakes 
signal, adds to it with pump, then sends it out. 

Completely assembled, microwave cavity re- 
sembles plumbing. Hollow tubes make efficient 
careers of extremely high frequency signals. 

Portable maser at GE labs is checked with an 
oscilloscope. Equipment still remains bulky. 

Semiconductor diode (in right hand) is mount- 
ed in un -t which tests amplifying properties. 
Bell Lsbs 
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El assembles 

A VTVM Kit 
The Paco V -70 is a sensitive instrument that will 

measure a wide range of voltage and resistance. 

WHY a vacuum tube voltmeter? The perfect test instrument 
is one that does not change the operation of the circuit you 

are testing, but simply measures it. The VTVM is a good step in 
this direction due to its high sensitivity. Less expensive types 
will drop the circuit voltage somewhat and give inaccurate read- 
ings though they are excellent for many types of non -critical 
testing. They have the advantage of not requiring an AC outlet 
and are portable. The VTVM, however, is essential for checking 
out oscillators, automatic volume control (AVC) , tube grids, and 
other high impedance circuits. 

Another advantage of the VTVM is its meter protection feature. 
Though excessive voltages are applied, the vacuum tube will 
"saturate" and not pass sufficient current to burn out the fragile 
meter movement. 

The Paco V -70 VTVM incorporates these advantages. Its input 
resistance is 11 megohms, a fairly standard figure for most 
VTVM's. The operation of this unit centers around a 12AU7 tube 
acting as a "bridge." Your test voltage upsets the balance of this 
bridge and causes the meter to indicate. Note the knob labelled 
"Zero Adjust." It permits you to bring the needle back to zero 
in case of changes in line volt- [Continued on page 108] 

All the parts supplied with 
the kit are first spread out 
and checked against the 
parts list in the manual. 

To avoid the need of work- 
ing in a crowded corner of 
the chassis, this rouge 
switch is wired first. 

Underside view of chassis 
prior to wiring. Two tube 
sockets are along bottom. 
Note the 4 calibration pots. 
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The nine scales on the meter 
face indicate measurements 
or AC and DC volts, deci- 
bels, and ohms. The probe 
will connect to INPUT. 
Ground plugs in, below It. 

t/ ' VOIíME'EQ 
4A(UUM . u 

rec °,o+ócaM 
o ,;;,'::`:' 

In this top view the chassis 
is seen bolted to the front 
panel. Power transformer 
and battery are along top. 

February, 1959 
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Underchassis is now corn- A resistor is wired to the 
pleted by adding the two thumb switch that fits into 
function switches (left and the body of the probe. This 
center control panel kno)! 1. selects AC -ohms or DC. 
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Water from Arizona's Can- 
yon Lake pours through 
spillway gates of remotely 
controlled Mormon Flat 
Dam toward what was once 
a desert miles downstream. 

new fields for electronics 

Desert Into Oasis 
By Henry F. Unger 

Unique dam in Arizona mountains has irrigation and 

power regulated by electronic remote controls. 

Aerial photo shows rugged terrain surrounding Mormon Flat Dam. One man 

operates dam from 31 miles down road, right. Canyon Lake is behind dam. 
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-ITN a small switching station at Mesa, 
JELL Ariz., a man pushes a button and 
starts a chain of events that literally 
turns desert into oasis. Some 31 miles 
up the Salt River from that small build- 
ing, nestled in a range of rugged moun- 
tains, huge Mormon Flat Dam arouses 
from its slumber. In response to the 
operator's touch, the dam's turbine 
valve slowly opens. Four minutes later 
a light flashes on the board downstream 
and the operator knows the valve is 
fully open. 

A few more buttons are pushed to 
actuate water gates and load limit con- 
trols. Less than three minutes later the 
11,000 kilowatt capacity Mormon Flat 
Darn is an operating part of the team of 
dams called the Salt River Project. 

These huge dams have more of a mis- 
sion than simply generating hydro- 
electric power for the vast Southwest. 
Water is scarce in this normally desert 
area. But thanks to the ability of these 
dams to store and properly distribute 

Carrier cabinets behind 
:ontrol station switchboard 
future relays, alarms and 
:ircuits to operate the dam. 

irrigation water, one of the greatest 
reclamation projects in the country is 
well underway. 

Mormon Flat Dam is unique in the 
string of four project dams which irri- 
gate about 240,000 acres. Backing up 
Canyon Lake with its vast reservoir, 
Mormon Flat is the only dam operated 
by remote controlled electronic switch- 
ing. Located 51 miles from Phoenix, 
Mormon Flat was recently singled out 
for the automatic and remote control 
conversion in an effort by project offi- 
cials to reduce personnel at the remote 
dam and cut down operating expenses. 
In doing this, the officials placed deep 
faith in electronics to manipulate the 
huge, isolated dam from a closer-to- 
headquarters location. 

Only one operator handles the dam, 
which is linked with two dams up -river 
(Roosevelt and Horse Mesa) and one 

dam below (Stewart Mountain) to fun- 
nel irrigation water into 1,400 miles of 

[Continued on page 113] 

Small, simple control panel 
can govern huge water 
gates on the distant dam to 
meet irrigation schedules. 

Mesa switching station is 
surrounded by power lines. 
Remote control equipment is 
housed in this low building. 
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E I Picturescope 

First came pocket tape recorders and now, from Britain. comes this pocket 
battery operated record player. It handles 12" LPs or 45 rpm records and ad- 
justments are automatically governed by size of record. A 4 -ohm speaker is 

built right into 4 -by -8 inch package, which will sell for about $49 in U. S. 

Do- it- yourself hypnotism is 
possible with this device 
called a "brain wave synch- 
ronizer" by its inventor, 
Sydney Schneider, of Skokie. 
Ill. He claims if will hypno- 
tize half of those who gaze 
at flickering light and gives 
others feeling of tranquility. 
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a 

The lieutenant in 1he picture 
is 6'2" tall and is holding a 

3.000 word message typed 
by a new Army teleprinter 
in cue minute flat` Printer is 
50 times faster tha con- 
ventional teletypes. It has 
no keys in ordinary sense. 
but rather shoots beams 
f-om electrode "guns" at 
paper. Beams correspond to 
printed letters and numbers. 

Patients in hospitals may now see and talk with youngsters not permitted beyond lobby thanks 
to Minneapolis -Honeywell's bedside control center's closed- circuit TV feature. Tuner -speaker may 
be placed under pillow. Other controls change room temperature. drapes, lights, bed adjustments. 
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University add -on units work with existing 
woofer. One woofer supplies all bass needed. 

Model of Stereoflex speaker at left is under 
$50, and claims 150 fo 15,000 cps response. 

2 New Stereo Speakers 

74 

You can use your present speaker with either of 

these to get stereo hi -fi -with no "hole" in the middle. 

THIS special report concerns two new stereo speaker systems 
which are as ingenious in concept as the Electro -Voice 

"Stereon" and Jensen "Director" described in the November 
Electronics Illustrated stereo survey. These new entries are 
the Stephens "Stereodot" and University "Stereoflex Add -on" 
systems. 

Like the "stereon" these two systems are "wooferless "; that 
is, they themselves do not contain a low frequency speaker, but 
make use of the woofer from any speaker system already in the 
room. 

The "Stereodot" not only is "wooferless," but is also a three 
channel stereo speaker system. It consists of a pair of eight inch, 
free -suspension speakers in small cabinets ( "Dots ") each of 
which reproduces one channel of stereo music; the existing 
speaker carries the third channel. The two "Dots" make no at- 
tempt to reproduce any frequency below 600 cycles per second. 
Lower frequencies are carried by the woofer of the main or wide 
range system. 

In order to appreciate how the system works, a bit of explana- 
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Above, closeup of two Stephens' Stereodot 
speakers flank the mixer and master level con - 
tre; unit for the novel stereo speaker system. 

tion of "Sum and Difference" stereo is 
in order. Most of the sounds from the 
various musical instruments in an or- 
chestra arrive at a microphone about 
the same time. At this point they are "in 
phase" and add together to form a Sum 
signal containing most of the musical 
content. At any other point the various 
sounds do not arrive in phase. For ex- 
ample, at the right side of the orchestra 
the sounds from the instruments on the 
right arrive before those from the left 
side, which are played at the same in- 
stant. These "out of phase" sounds form 
a Difference signal which is essentially 
the key to directionality. Thus, in the 
home, if a centrally positioned speaker 
reproduced only the Sum signals and 
two side speakers reproduced the Dif- 
ference signals we would have realistic 
stereo. 

The "Stereodot" system, in effect, 
connects two channel stereo signals into 
Sun and Difference signals and feeds 
the latter to the two "Dots." Within the 
Ste reodot network, part of the output 
from two amplifiers or two channels of 
a stereo amplifier are fed to a mixer 
where all in -phase signals are combined 
and then fed to the center speaker. Most 
in -phase or Sum signals are low fre- 

February. 1959 
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Here is a rear view of the stereo mixer and 
level control box showing connection points 
for various components of high fidelity rig. 

quency or bass orchestral instruments. 
The outputs of the two amplifiers are 

also connected to the two "Dots." These 
do not reproduce the in -phase low fre- 
quencies, only the high and upper 
middle frequencies (above 600 cycles) , 

most of which are out of phase. 
The level control of the "Stereodot" 

network is used to control the amount 
of "center" by adjusting the volume of 
the center speaker. 

The University system operates in a 
similar manner except that it was pri- 
marily designed for use with University 
dual voice coil woofers. The low fre- 
quency in -phase signals are mixed in 
the voice coils rather than in a mixer 
network. Choke coils are furnished to 
keep the high frequencies out of the 
woofer and are then fed to the two small 
"Stereoflex" speakers. University also 
makes a separate mixing network for 
those who wish to use the "Stereoflex" 
speakers with a woofer that does not 
have dual voice coils. 

Both systems fill the "hole" that some 
listeners detect when listening to two 
channel stereo. Since they also make 
use of existing speaker systems and cost 
about $50 each, they are certainly worth 
the serious attention of hi -fi listeners. 
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All About 
Short -Wave Listening -3 

FROM your home listening post you can tune programs at all 
hours. How to tune, log and reply to stations was covered 

in the two previous issues of EI. Station power, time of day, 
the season and the sunspot cycle influence reception, for better 
or worse. Most SW stations are received in this country because 
their radio waves "skip" over long distances. Those frequencies 
within our broadcast band (1.6 me and lower) will be difficult 
to pick up because their skip is usually under 1,000 miles. Tune 
carefully and note time, frequency and signal strength. 4-- 
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Listed on tlis and the following pages are the major locations in the world from which short wave broadcasts emi- 
nate. This list is not complete, no list ever can be. There are constant changes with regard to time of broadcasts and 
frequency. You may never hear some of the stations listed here, on the other hand, you may pick up some stations not 
listed, this is part of the excitement of short wave listening. 

The times given are in GMT (Greenwich Mean Time). Subtract 5 hours if you are in the Eastern Zone, 6 hours if in the 
Central Zone, 7 hours if in the Mountain Zone and 8 hours if in the Pacific Zone. The frequencies ore in megacycles. 

COUNTRY CITY STATION FREQUENCY TIME (GMT) 

Aden Aden Broodrosting Service 7.17 1430 -1500 
Adghonistan Kabul 18.64 1500 -1630 

Albania Triono (2200 -2230 Rodio Triono 
- 

6.9 04)00530 
Atgeria Algiers Rodio Algeria 11.835 2000-2145 
Ardono Roc de Les Anelletes_. _ Rodio Andorra 5.978 20302230 
Angola Luondo Rodio Angolo 9.765. 11.862 2300-2345 (Sol.) 

Benguela Rodio Clube de Benguela, CR611P 9.502 1300-1700 
Antigua St. Johns Rodio Antigua 3.255 1000-1100 

Argentino Buenos Aires BRA y 12100 -2400 
20400-0500 

Rodio Belgrono, VIA' I, LRY1 976 0945 -0415 
Awstrolta Melbourne Rodio Australia 11.77 1215 -1345 

11.81 1330 (Sun.) 
Austria Vienna Osterreicher Rundfunk 7.245 0930 -1030 

Innsbruck 0E120 6.0 2020 
Aoores.. Ponto Delgada CSA93 4.865 2230 
Bahrain Island Manama Bahrain Broadcasting Station 0.61 12001430 
Bechuonoland _. Mobbing .2146 8.23 0900-1000 

1500.1700 
S.Igioe Congo Leopoldville Rodio Congo Belge, OTM2 9.38 0500-0608 

Belgium Brussels World's Fair Rodio 15.335 110341100 
2 2400 -0100 (Mon.) 

9.655 2315 -0100 (Sot) 
Bermuda. Hamilton . -. Bermuda Broadcasting Corp 1.235 1400-0800 
Balivio _. -- Sucre _. Rodio Libertad, CP25 9.2 0104 -0202 
Bazil -_ Rodio Cultura de Bohio 15.225 0225 

Fortaleza Radio Drogo Mor. 4.775 0100 
Recife _. R Clube de Pernambuco, PRAS 6.015 0215 
Rio de Janeiro. _. ___ Agendo Notional, PS/1 10.22 2215.2300 

British Guiona Georgetown ZFY, Radio Demerara 5.981 0955 -1017 
6.035 0915 
9.44 2315 -0245 

British Honduras Belize BHBS 3.3 2400 -0700 
British Somaliland Horgesio Rodio Sorvoli, VO6MI - 7.126 0630 -0700 

Bulgaria Sofia Sofia Coiling 9.7 (0100.0130 
20400 -0430 

Burma Rangoon 9.543 1500 -1530 
7.117 15001515 

Cambodia__ Phnompenh.... __ _. Rodio Phnompenh -. 7.19 1200 -1400 
Cameroon. Douolo., _. _ Rodio Douolo. 9.27 2030-2230 
Canada. Montreal_._. CKCX _. 15.190 0055 -0145 

CHOI_ _.. 11.720 
CKNK .... __... 1I.945 0255-0335 
CKLP. 9.585 

Canary Islands__. _._ Las Palmas Rodio Atlantico, REM34 7.0 113001530 
1900 -2400 

9.19 13001530 
21200 -2400 

Canton Island Radio Station Kibs 1.5 1100 -2200 (Tues: Sun-) 
Cope Verde Islands ___. S. Vincenle.. _ _.. Rodio Clube Mindelo, CR4AB 4.755 2030 -2200 
Ceylon _. .Colombo Rodio Ceylon. 4.87 1600 -1610 
Chile . Santiago._.._ _ ._._ Rodio Nuevo Mundo, CE1174 11.755 2330 

Chino - _.. ..Peking Radio Peking. 17.745' 17.72,] 
15.35, 15.118 0300 -0330 

Colombia. Bogota Rodiodifusoro Nacional de Colombia, HJCA.- 4.955 2400-0500 
Cook Island Rarotonga Rodio Rarotonga 4.965 0400 -0530 
Costo Rico.. Son Jose The Lighthouse of the Caribbean, TIFC 6.037, 9.647 0400 -0500 

Rodio Casino, TIO 5.952 0509 -0600 
Cuba _ -. _. _. Camaguey Vos del Consagueyono, COOK 9.62 1800 -0930 

Havona _ Radio Siboney, COCY 11.74 18001300 
Cyprus. _. __. limossol. ZJM4 1.484 1730 -1900 

Nicosia Forces Broodmsting Service 1.086 0830 -1900 

Cserhosbvokio Pra gua. _. _ ...Radio Prague 9.585, 6.170J 00300100 
6.105, 6.055 ( 0300 -0400 

Rodio Prague.. 7.255,9.55,1 
11.835 0200 -0430 

Eohomey ..Cotonou._. .. Radio Cotonou. 4.9 2030 

Cenmork. _. _ Copenhagen_ The Voice of Denmork, 02F.. 9.520 10200230 
..._. 

10330 -0400 
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COUNTRY CITY 

Dominican Republic 

East Germany 

Ecuador 

EI Salvador 
Ethiopia 

Faeroe Islands.... 
Falkland Islands 

Fiji 

Finland 

Formosa - See "la 
na 

Son Cristobal 

...- Berlin 

Quito 

Santo Anode Calacochi 

San Salvador 

._.. Addis Abobo 

Torshavn 

Stanley 

Suva 

Helsinki 

. -.- Paris 

11.970, 9.625 
10115 -0200 

Brazzaville Radio Brazzaville /0245 -0300 
11.970 0515 -0530 
11.745, 5.97 2245 -2255 

Conakry Radio Conakry 4.91 1830 -1945 

5t. Louis Radio Mauritania 6.045 2120 

Dakar Radio Dakar 
11.895, 

1 

12230 -2240 

7.171, 5.96 /(Toes, Thurs., Sot.) 

4.893, 1.304 0315 -0325 

Bamako Rodio Soudan 4.835 1900 -2100 

Lome 5.038 1600 -1630 

Cologne The Voice of Germany 
5.98, 11.795,1 0230-0500 
9.640 

Berlin RIAS 6.005 0415 -0430 

Hamburg Nordwestdeutscher Rundfunk 6.075 0600 -0700 

Munich Bayerische Rundfunk 6.16 0600-0615 

Accra Ghana Broadcasting System 4.915 2115 -2215 

Tarawa Rodio Tarawa 6.05 1930 -2100 (Fri.) 

Cidade de Goa Emissora de Goo 6.025 0930 -1000 

tench Equatorial Africa. 

Tench Guinea. 
ench Senegal 

st4 Sudan 
French Togo 

many. 

hone 

filbert Islands 

'Great Britain 

Greece. 

Greenland 

.Guam 

¡Duatemal° 

Howoii.. _ ... 
Honduras 

Hong Kong 

Hungary 

Iceland 

Indio 

Indonesio 

Iraq 
Ireland. 
Israel_ _, 

STATION FREQUENCY TIME (GMT) 

Voz de Fundocion, HIIR 

Rodio DDR 

6.175 

9.730 

2400ß105 

2230 -2300 

Voice of the Andes, HOB 
15.115, 11.915.] 
9.745 1 

0200 -0300 

Radio Cofacochi 5.760 2400-0305 

YSUA 6.188 0445 

Rodio Addis Ababa 9.620, 15.080 1000 -1100 

Faroe Rodio 1.367 1830.1945 

3.958 2315 -2400 

Fiji Broadcasting Commission, VRH4 3.98 0630 -2230 

Finland Calling 17.800, 15.190 1200 -1400 

9.492, 9.680, 2255 -0200 
11.845, 15.365 
17.85, 21.74 1730 -1750 
7.24 1400 -1500 

(150 
London North American Service 17.7 

0.1715 
/1800 -2100 

17.7, 15.31, 1 

London General Overseas Service 9.008 
2100 -2215 

15.31, 11.93 2215 -2315 
11.93, 9.825 2315 -0300 
25.65 0945 -1400 

Athens SVD2 
17'775' 1730 
15.345, 7.3 

Angnwgssolik Radio OZI. 7.570 1400 -1450 

Agana KU139 9.49 

Agana Radio Guam 0.61 1000-0400 

Guatemala City TGNA 9.668, 5.952 0300.0445 

Cape Haitian The Evangelistic Voice 15.39, 9.638 1300.1430 

0100 -0330 
6.105 

Purl -au- Prince Radio Commerce, 4VC 

15.4, 9.656,1 

.. 9.482,9.545 2200 -2230 (Sun.) 

6.192 0230 -0400 (Thurs.) 
Port -au- Prince Rodio Haiti, 4VHW 
Cope Haitian 9.625 1000 -1100 (Sot.) 

Cayes la Vain de Sud, 4VBS 5.75 

Honolulu Voice of America 11.775 f 
6.075,9.65,1 1900 -0200 

Son Pedro Radio Supoya, HRO 6.125 0200 

Sula 
Tegucegalpa HRN 5.875 

Rodio Hong Kong 3.94 1315 -1345 

11.910,9.833 10030 -0100 
Budapest _ Radio Budapest 10400 -0430 

Reykjavik TF1. 12.175 1200 -1315 
2000 -2100 

Bombay 11.95 1200 

Delhi All India Radio 17.72, 15.16 0030 
17.83, 15.16,} 0230 
11.71 
15.25,11.71,1 1945 -2045 
17.725, 15.171 

78 

11115 
Djakarta Voice of Indonesia, YDF6 9.71 (1430 

4.91 1430 -1530 

Teheran Radio Teheran 15.1 2015 
9.68 2000 -2030 

17.7 1830 -2030 
1.25 0100 

Baghdad Radio Baghdad 7.18 2040 -2110 

Dublin Radio Eireann 1.25 1600 -2230 

Jerusalem The Voice of Zion. 9.008 2130.2220 
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COUNT 

Holy. - - - 

Italian Somalilan 
-very Coast 

tanica. 

CITY 

__.Rome 

Ronce 

.. Mogadiscio 

--Abidjan 
..Kingston 
_.Tokyo 

nslon Island.. .. 
edon _. -- .Ramalloh 

mir... -. ..Srinigor 

Yo - - -- .Nairobi 
car 

- `. - - 

bono,, .__Beirut 
and Isloa. ...Antigua 

Brio . _ - ..Monrovia 
..Tripoli 

luxembourg ._Luxembourg 

Tananarive_ __. 

Funchal_ - 

a - ` . -- Singapore._ 

_..._. Singapore 

Macau 

Madagascar 

Madeira 

STATION FREQUENCY TIME (GMT) 

Italian Broadcasting & TV System 9.575, 6.01 10013 -0033 
10225 -0243 

Rodio Roma 9.57 0305 -0325 
Radio Mogadiscio 4.978 1300 -1500 
Rodio Abidjan 4.94 2130 -2230 
Voice of Jamaica 17.493 2145 -2200 
)0A22 -. 17.825 2300.2330 

1019 15.235 (2300.2730 
10030 -0050 

JOA4 11.705 I 0030-0050 
10330 -0400 

J0824 21.62 0750 -0820 
Armed Forces Radio Service 1.25 0600-0800 
Hashemite Rodio - 6.06 1130-1200 
Rodio Kashmir.. 3.277 1430 -1730 
African Broadcasting Service 4.934 1500 -1530 

5.0 1400 -1700 
Radio lao 7.145 1330 -1430 

8.007 2110 -2200 
Radio Antigua 3.255 1400 -1500 
ELWA 9.65, 21.535 0100 -0230 
Radio Tripoli 1.052, 6.14 1700-2015 
Radio Luxembourg 6.09 2300 -0400 
Emisora Vila Verde 1.005 1500 -0800 

- ...__. Radio Tananarive 7.155, 7.386 11930 -2100 
1 

-0900 
Rodio Clube de Modeiro 1.484 2100 -0300 

._._.BBC For Eastern Station 
ZHP3. 

21.655 

7.2 

1600 -1650 

1130 -1143 

WRLE 1.385 0600 -0300 
WXLG 

_ 1.14 0600 -0300 

_... V3USE... 15 06, 15.09 0330.0415 
... KEO 6.078 0300 

Rodio Universidad, KELUU 15.3 1800 -2100 
%EOM 6.105 0300 -0400 
KMTH 0.9 0500.2200 

.3ÁM3. 6.035 0530 -0830 
3ÁM4. 7.14 2205 -2235 

.. Rodio Sebao- Aioun. __. 5.968 0725 -0830 .... Radio Clube of Mozambique 15.08 1930 -2015 
_... _.. Radio Nepal 7.1 1130.1250 (Wed.) 

Rodio Netherlands_. 15.365, 11.95 2115 -2145 
9.59, 11.95 0230 -0310 

-_.. The Happy Station 11.95, 9.159 0230-0400 (Sun.) 
6.025 0230-0300 

.... Radio Keltboom 1.133 2030 -2230 
Radio Omroep Ninuw Guinea.. .. 7.19 0900.1230 
Radio Noumea 6.035 0800-0900 
VLT6. .. 6.135 0900 

-. Radio New Zeoland, ZL2. 9.54 10930 -1030 
Ì06J0 -1045 

Radio New Zealand, Z1.7 6.08 (0930 -1030 
10630 -1045 

Rodio New Zeeland 11.78 0815 -0845 (Sun.) 
Radio Atlantic° 7.7531 
Radio Oriental, YNBK 7.675( 0300'0400 

. Nigerian Broadcasting Corp 3.326 0700 
Rodio Sabah. 7.18 0300 -0400 

- Rodio Pyongyang.. 6.25 0500 -0600 
The Voice of Vietnam 9.935 1330 -1400 
Central Africa Broadcasting Station 3.914 1600 -1700 (Thun.) 
Rodìo Norway - 

15.175, 11.735,) 
9.54 0200.0220 

Radio Pakistan, APK__ 17.75, 15.335 0100 
Circuito RPC, HOH7._ __.. ... 9.685 0400 -0504 

. . Voz del Baru, HOU31. - .- _.. 
_ 6.045 0230 -0300 

-. Radio Paraguay, ZPA10 -. 

Radio Panamericana, ORX4M -. 
6.025 

5.98 

1415 -0700 

0515-0600 
- Radio Delcar, OAK1A. -. 6.7 2400.0500 

The Coll of the Orient -... .. - -. 11.855.9.730 1400 -1600 
17.805, 15.30,1 
11.855, 9.730 1 

0800 -0915 

_.- Radio Warsaw _. . 17, 15.12 1100 -1130 
17.8, 15.12 1215 -1315 

9.525, 6.025 10030.0130 
(0230.0300 

Marianas` 

Marshall Islands._. . Eniwetok . 

Kwajalein 
Mauritius .- . _. ...... Forest Side... - _..... 
Mexico ... Mexico Ciry. -.. -. 

way Island? 

noto 

Chihuahua. 
Merida. ._ - 

Monte Carlo_ 
88P 

lit CO ,... Robot 
Mozambique .. lourenco Marques.... 
Napel _l' '' ..Kathmandu 
Netherlands ...Hilversum... 

Hilversum _._ 

Mit Y ds. _.Oranjestad, Aruba.. 
Plelberlands Biab.. . 

New Caledonia:_.' ....Noumea_ 
New Guinea........ -.. Port Moresby 

New 2eabnd _ Wellington 

I-icmagua. ..r _ Bluefields.___.. 
Granada 

Pügerio. _,`1 ....Kaduna 
Morth Borne ._. lesselton.. _ 

North Korea.'. .Pyongyang- 
North Vierna< 

. -. Hanoi. 
Porthern Rhodesia:- .,- .Lusaka. 

Porwoy - -.c "' -...Os10 

Pnkisto' -.Karachi - -.. -_. 
Pana -. . -. Paname City . 

Dovid. _.. _. 
Parag ",. .ü:.:... ....Asuncion_. _ 

Paru ... lima -. 

Ptiilippines 

Pbland. 

Chicloyo.. 
. Manila.. -. 

Worsow 
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COUNTRY CITY STATION FREQUENCY TIME (GMT) 

Portugal -_ Lisbon Rodio Lisbon 
- 

21.495, 17.88 
9.636 

1315 -1415 
0340 -0400 

15.08 2100 -0200 

Portuguese Guinea Bissau Emissoro da Guine 3.975 2230-2400 

Puerto Rico. Guyana -- Guyana Broadcasting Co 1.59 

0415 
Reunion. St. Denis 

7.17 
0300 

Rumania. Bucharest Bucharest Colling 11.937,9.57 -0330 

0430 -0500 
Ryukyu Islands Okinawa VOA 6.145, 11.83 

0445 
Samoa_. Apia 2AP 1.42 -0730 

Soo Tome Radio Sao Tone 17.667 1230 

0400-0530 
Sarawak Kuching 

9.565 
7.1,160,4.95 O800 -1130 

Saudi Arabia Djeddah 
11.85 1100.1120 

1115 
Seychelles Make Seychelles Broadcasting Service, ZCO3 4.99 -1215 

0645 
Sierro Leone Freetown Calling 3.316 -0800 

0100 
Solomon Islands Honiara VOO2 5.96 -0200 

1830 
Somaliland Mergeim Rodio Somali 7.126 -2115 

Southern Rhodesia Salisbury Federal Broadcasting Service 9.505 1100 -1110 

South Korea Seoul Korean Broadcast Service, HLKA 11.925 
10800-0630 
11430 -1500 

South Vietnam Saigon Rodio Saigon 7.29 1330.1400 

Spain Madrid The Voice of Spain 9.76, 6.13 
10315- 0400; 0415 -0500 
10515- 0600; 0815 -1100 

Madrid Radio Nacional Enissora, RNE 9.59 
2.51 

0325 
0340 

Valencia Rodio Alerta 6.95 2000 -2100 

Spanish Guinea Santo Isabel Emissorn de Radiofusion Santo Isabel 7.16 2100 -2300 

St. Vincent Rodio St. Vincent 3.305 

Sudan... Khartoum. Sudan Broadcasting Service 6.2, 4.972 2100 -2130 

Surinam Paramaribo PZC 15.407, 4.752 
15.406 

0100 -0130 
0100-0105 (Mon.) 

Sweden. -_ -- ..Stockholm Rodio Sweden_ 17.84,11.88 
9.62 

1315 -1345 
0100.0130 

1 5.155 
)0500 -0530 
11600 -1615 
(0130 -0315 

Switzerland Berne Switzerland Calling, HERS & HERA_... 11.865,9.535 10415.0500 

Swilzerand Calling, HER3 6.165 0130 -0315 

Tahiti Papeete The Voice of France in the Pacific 6.135 0730 -0745 

Taiwan (Formosa) Taipei - 
The Voice o( Free Chino 1 s.225, 11.815 10500 -0530 

(0630 -0700 

6E067 15.345 1200 -1300 

Tanganyika Dar-Es-Salaam Tanganyika Broadcasting Corp 1.25, 7.167 0015-0140 

16 meter bands 

Tangier Report Irons the U.S.A., VOA 19 meter bonds 
31 meter bands 

2100 -2130 

The Voice of Tangier, WTAN 9.418 2030 -2300 

Radio Eurofrica 7.126 1630 -2300 

Thailand Bangkok HSK9 1000 -1400 

Trinidad Port of Spain Radio Trinidad.. 6.085 1400 -0200 

Tunisia Tunis Radio Tunis 1.421 1030 -1230 

Turkey Ankara Rodio Ankara_. 9.315 
12315 -2400 
12115-2145 

15.16 2100.2145 

Uganda Kampala Uganda Broadcasting Service 5.026 2130 -2215 

Union of South Africa.. . Johannesburg South African broadcasting Corp 11.78 
25.8 

1550 -1615 
1100.1800 

United Arab Republic Cairo UABS 11.919 2030 -2200 

Damascus 15.165 1930.2030 

United Notions New York, U.S.A. 11.87, 17.83 0300 -0400 

Uruguay -. Montevideo Radio Sarondi, CXA71 9.515 0030- 0230fTues.B Fri.) 

U.S A Boston WRUL 
11.937, 1149, 

U.S S R Moscow Radio Moscow 
11.845, 11.825, 
11.805, 1174, 2300 -0600 

11.7, 9.7, 9.665 
17.865, 15.14 2300-0600 

Uzbec Rodio Tashkent 11.69 1230.1300 

Vatican City Vatican Radio 
9.646, 11.685, 

15.12 
11500 -1515 
12015 -2030 

Venezuela 
- 

-- Caroms Radio Mil Cinquenlo 5.0551 0300 
Rorquisineto YVX5 9.5051) 

Windward Islands. Grenada 5.01 2230 

Yew en hh $000h Radio Sanaah 5.985 
10100 -0500 
11400 -1500 

Yugoslavia Belgrade.. 6.1 
15.23 

2215 
2230 -1300 

Zanzibar Voice of Zanzibar 4.795 1000 -1200 
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New Look In Tubes 

Military need for tough, small tubes has changed shapes from regular 
and miniature units (left) to subminiature and ceramic types (right). 

IN the face of a growing transistor market, tube manufacturers 
are going all -out to improve their products. Receiving tubes 

still out -perform transistors at high frequencies and power. The 
trend in tubes is toward smaller and smaller units -from minia- 
ture, to subminiature, to tiny ceramic triodes. New materials, 
such as special aluminums, carbons, leads, ceramics and glass are 
being incorporated into more reliable, longer -lasting designs. 
Where one tube previously performed one function, some of the 
newer designs stack "several tubes" in one casing for tube versa- 
tility. GE "service designed" features, such as tapered base pins, 
have been adapted to consumer tubes -at no extra cost to the 
consumer. New Westinghouse "match box" is ideal for printed 
circuit use, it hugs the board. _11 

Sylvania's "stacked- tubes -in- glass" (here Westinghouse "match box" tube envelope has without glass envelope) feature all elements resulted in improved circuits. Tube stem is 
d one axis, ceramic spacers replace mica. eliminated and all leads are in one plane. 
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Ste Amplifier Kit 
Arkay SPA -55 features two power amplifiers on 

ingle chassis, providing 30 watts per channel. 

Above, rear of chassis. 
Power supply occupies 
center section. Along 
rear apron are Bias ad- 
just (center control) 
and preamp power 
socket to the right. 
Photo at right shows all 
parts prior to assembly. 
First they are checked 
against parts list and 
then mounted on chassis. 
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THE SPA -55 is a basic amplifier. It 
must be used in conjunction with a 

stereophonic (or two separate) pream- 
plifiers. The unit itself consists of two 
amplifiers with a common power supply, 
each amplifier capable of thirty watts of 
output. A third channel is available to 
fili the gap often heard in dual -channel 
stereo. 

The kit is furnished with a pre - 
punched and painted chassis and all 
necessary components. In preparing the 
material for assembly sort out all parts 
according to type and then remove the 
transformers from the boxes. While it 
is true that in the majority of cases the 
amplifier will be concealed, a profes- 
sional appearance can only be achieved 
by professional techniques. Toward this 
end, cover the tops of the transformers 
with masking tape to avoid scratching 
the paint while the chassis is inverted 
on the table. 

Take pains to follow the diagrams and 
instructions provided, which are clear 
and concise. A wise move would be to 
thoroughly study the manual and dia- 
grams so you are familiar with them be- 
fore starting the actual work. An im- 
portant factor in the assembly of this 
kit is patience. Take care that all ma- 
chine screws are tightened thoroughly, 
and the tube sockets are placed in the 
chassis with their keyways properly 
orïented. 

When soldering, be sure that the 
solder has had sufficient time and heat 
to flow through the joint before remov- 
ing the iron. Speaking of solder, the 
safest move would be the use of a stand- 
ard core type of relatively small diame- 
ter. Under no conditions should you 
use an acid flux or even additional resin 
flux. The extra paste might interfere 
with a good electrical connection. 

When the wiring is complete care- 
fully recheck your work to insure that 
all steps have been taken and all joints 
are soldered. Inspect the chassis for 
loose bits of solder or wiring clippings 
which may cause trouble. When satis- 
fied that the underside of the chassis is 
complete, put the bottom plate on and 
attach it with the sheet metal screws 
provided. Invert the chassis and install 
the tubes in their respective sockets, ex- 
cept the 5U4 rectifier. 

Connect the AC line cord to a wall 
outlet. Without the 5U4, the filament 
power is applied without the high volt- 
age going on. Check to see if the tubes 
light and if they do, remove the line cord 
from the outlet and plug in the 5U4. 
One objection to this kit is the lack of 
identifying labels on the input jacks and 
output terminal strips. It is incon- 
venient to pull out the large drawing 
each time the connections are changed. 
Decals or other type markings should 
be added. -- 

Curved needlenose pliers Underside view of complete- If all filaments light, then 
aid in crimping lead to lug. ly wired 2- channel amplifier. the rectifier is plugged in. 
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o Strip Wire 
en Buckwalter 
e Editor 

of the simplest operations in building a kit 

roject can be improved with these techniques. 

AVARIETY of wire stripping aids are available to the home 
builder. They will not only help to speed up work but 

reduce the possibility of damage to the wire itself. The common 
practice of pulling the wire through a cutters will often result 
in uneven strands. In the case of solid wire, small notches inad- 
vertently caused by the cutting jaws can contribute to early 
failure. 

Perhaps the most unconventional means of removing the 

1. The tough coating on en- 
amel wire melts quickly and 
cleanly with this solvent. 

2. With just one squeeze of 
the handle the Speedex both 
grips and strips the wire. 

3A. The slider on this type 
permits fast adjustment to 
accommodate any wire size. 

3B. The jaws will then cut 
through the insulation only 
as the wire is pulled out. 
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insulation from wire is shown in the 
first photo. Magnet wire, used exten- 
sively for winding coils, is coated with 
enamel. Since most coils call for wire 
ranging from thin No. 22 to hairlike No. 
20, removing the enamel can be a tricky 
process. If it is scraped with a sharp 
knife or razor, bare copper is usually 
shaved off along with it. Then, as it is 
bent around a lug it often breaks. 

The answer is a solvent. Dip the end 
of the wire in, wait about 10 seconds, 
End wipe it with a cloth. The result is 
a clean and shiny copper wire ready for 
soldering. The solvent is especially 
effective for Formvar insulation, a far 
tougher coating than enamel. Along 
with the other devices described here, 
the solvent is available at many parts 

`A. Strip shielded cable this 
way. First remove plastic 
jacket carefully with razor. 

distributors and the mail order houses. 
One wire stripping technique not il- 

lustrated here is the "pushback" type. 
The insulation is designed so the tinned 
wire is exposed merely by pushing it 
back with the fingernails. It remains in 
this position without inching back. The 
convenience of this wire is slightly offset 
by its somewhat higher price per foot. 

One of the most difficult wires to strip 
is the :kind used in army surplus head- 
phones. Many end up in either a non- 
standard plug or just two wires. These 
leads consist of stranded enamel con- 
ductors, each of which is twisted with 
additional cotton insulation. 

Each strand is unwound from the in- 
tertwining cotton so you end up with as 

[Continued on page 106] 

4B. Push back the braid un- 
til it bulges. Gently work 
an opening in it as shown. 

4C. Form a loop with the 
inner conductor and pull it 
ouf of the hole in braid. 

SA. Strip TV twinlead with 
cutters. First cut an inch 
up the center of the plastic. 

F-bruary 1959 

5B. Then make this crosscut 
being careful not to f3uch 
any of the copper strands. 

SC. Pinch edge of plastic 
without cutting through and 
twist off. Bare wire remains. 
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The ectronic Brain 
re you any question on electronics? Send it in 

the Electronic Brain will provide the answer. 

Thermocouple and Solar Battery 
What is the difference between a 

thermocouple and a solar battery? Is 
there any relationship between them at 
all? 

Glen H. George, Littleton, Colorado 

SENSITIVE METER 

KEEP 
HEAT THIS 
THIS JUNCTION 
JUNCTION COLO 

A thermocouple gives rise to a voltage 
when its temperature is changed. A 
solar battery produces voltage when the 
radiant energy falling on it is raised. 

The only relationship between the two 
effects is that they both represent energy 
conversions due to changes that occur 
in their atomic or molecular structure. 

Simple thermocouples can be made by 
forming junctions of twisted wires. A 
sensitive meter connected as shown will 
register a definite electric current when 
one junction is heated. 

Crystal Set Interference 
I have a crystal diode radio designed 

for the broadcast band but find that I 
can sometimes receive short -wave sta- 
tions from foreign countries on it. Can 
you explain why this should happen? 

John D. Miller 
New Kensington, Penna. 

According to the schematic diagram 
that accompanied your question, you ap- 
parently have accidentally selected an 
antenna length which just resonates 
your coil to some of these powerful 
overseas short -wave stations. This is 

the equivalent of tuning the crystal 
radio to these frequencies. 

A diode detector is characterized by 
very broad timing. Coupled to an an- 
tenna accidentally chosen to resonate in 
a short -wave band your receiver be- 
haves much like an unselective "fun- 
nel," catching any strong signal on 
either side of its central frequency. 
Such signals are detected and amplified 
just like the desired signal and appear 
simultaneously with it in the head- 
phones. 

Adding A Speaker 
I have a 6 -tube radio (RCA Model 

66X2) to which I should like to add a 
3 -inch speaker (3.2 ohm voice coil, 2- 
watt rating). Can you give me instruc- 
tions for this addition? 

E. S. Wilkinson, Perth Amboy, N. J. 

SPEAKER 
LUGS 

IO OHM, 
4 WATTS 

3.2 OHM 
SPEAKER 

t 
I 

RADIO I I THESE WIRES 

OR TV I L ALREADY CONNECTED 

SPEAKER L TO OUTPUT TRANSFORMER 
IN RADIO 

The radio you describe is already 
equipped with an 8 ohm voice coil 
speaker. In order to add a speaker with 
a 3.2 ohm voice coil and have both 
speakers provide approximately equal 
volume, it will be necessary to connect 
them as shown. The 10 ohm variable re- 
sistor should be a 4 -watt wirewound 
type available at an electronics distribu- 
tor. Merely solder the additional wires 
to the voice coil lugs on the speaker in 
the radio, insert the potentiometer in 
series using either end lug on the re- 
sistor and the center lug, and connect 
the 3 -inch speaker as shown. Adjust 
the potentiometer for approximately 
equal speaker output and the radio 
volume control at higher setting. 
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Vertical Short -Wave Antenna 
Circumstances prevent me from in- 

stalling a horizontal antenna for short- 
wave reception on my roof. I have just 
purchased a new short -wave receiver 
and would like to know whether a ver- 
tical antenna would be satisfactory. 

Charles P. Baurer, Toronto, Canada 

INSULATOR 
(3 REQ.D ) 

TRANSMISSION LINE 
SECURED TO 

STANDOFF ARM 

TWO -WIRE 
SHIELDED 

CABLE 

WOOD 
MAST 

2 FT.- 

o 
H 
o 

STANDOFFS 

TO RECEIVER 
INPUT 

GROUND SHIELD TO 
COLD WATER PIPE 

Modern short -wave receivers are gen- 
erally tunable from the broadcast band 
down to 56 mc. We shall start by as- 
suming that this is the type you have. 

You should first examine your 
receiver specifications to determine 
whether or not the antenna input sys- 
tem is balanced to ground. Since most 
good receivers utilize this arrangement, 
we shall assume that your receiver 
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does, too. In that case, you will want a 
vertical doublet from ten to fifteen feet 
in length, located well away from metal- 
lic surfaces such as copper flashing and 
gutters, center -connected through a 
shielded two -conductor cable to your 
receiver. As the diagram indicates, a 
guyed wood mast would probably be the 
least expensive approach. Note that the 
transmission line should be led away 
from the antenna proper at right angles 
for a distance of at least two feet. This 
will prevent undesirable interaction be- 
tween the line and the antenna. 

Meter For Metal Locator 
I have a metal locator having high 

impedance output that now feeds a 
crystal earpiece. Can you provide in- 
structions for adding a meter to the lo- 
cator for visual indications? 

Guy Fischetti, Bronxville, N. Y. 

IOOmmfd 

SENSITIVITY 
100K, LINEAR 

POTENTIOMETER 

EARPfECE 
CONNECTIONS 

Most metal locators that are designed 
to operate into an earpiece are of the 
beat -frequency type. That is, they con- 
tain two oscillators, one fixed in fre- 
quency and the other connected to the 
search coil of the locator. As metal is 
approached, the second oscillator fre- 
quency changes causing the beat note 
to rise or fall in pitch. The easiest way 
to add a meter indicator to equipment 
of this variety is shown in the drawing. 

In use, the SENSITIVITY potentiom- 
eter is first adjusted so that the meter 
reads exactly half -scale when the search 
coil is isolated from metal. As the 
search coil is brought into the vicinity 
of a metallic mass, the meter needle will 
either dip downward or rise abruptly. 
The direction of movement will be de- 
termined by the tuning of the search 
coil oscillator; that is, whether the vari- 
able oscillator is initially higher or 
lower in frequency than the fixed oscil- 
lator. -- 
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Reveals how you can 
gain quicker success 
or turn your hobby 
into a well paid 

career in .. . 

ELECTRONICS 
TURN YOUR HOBBY INTO A HIGH- PAYING CAREER! 

Today thousands of electronics hobbyists have 
an opportunity to turn their hobbies into 
profits. It's the "Age of Electronics!" Trained 
men are in crucial demand! You may be "out- 
side" the electronics industries now, working 
on a job you enjoy far less than experimenting, 
building, transmitting, receiving; working for 
less money than is being paid to electronics 
engineering technicians. But your "true love" 
is electronics. Why not awaken to your op- 
portunities - now? 

ELECTRONICS HAS GOOD PAYING JOBS FOR TRAINED 

MEN! - And only trained men can fill them. 
You can get your share, if you take time now 
to gain that indispensable technical knowledge. 

Many of the men currently on the street are 
there for a reason. "As many as 8 out of 10 
are deadwood," estimates the chief engineer 
of a medium -sized Philadelphia firm; the 
problem is to find the live ones. 

- From ELECTRONICS MAGAZINE 

If you're interested in an honest -to- goodness 
career in the vigorous young electronics in- 
dustry, here's how you can step ahead of job - 
competition, move up to a better job, earn 
more money, AND BE SURE OF HOLDING 
YOUR TECHNJCAL JOB, EVEN WHEN THE 
"DEADWOOD" IS BEING CLEANED OUT. 

88 

Sure you have some experience. But the fel- 
lows with only partial technical knowledge 
move slowly, or stand still while you - the 
man with advanced technical training - plunge 
ahead in the golden world of electronic 
opportunities. 
BRAND NEW COURSE ADDED - AUTOMATION AND 

INDUSTRIAL ELECTRONICS ENGINEERING TECHNOLOGY 

A complete home study course covering all 
phases of automation with special emphasis 
on the theory, functioning, and applications of 
servomechanisms and computers. Also note- 
worthy are the lessons on machine control, in- 
strumentation, data- processing, and telemetry. 

FILL OUT AND MAIL 
POSTAGE FREE CARD 

Fßß FREE 
BOOKLET... 

Electronics Illustrated 
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Whether you're an amateur . . 

a hobbyist ... or already in 
electronics ... let us show you 
how to have a bright career in 
ELECTRONICS- AUTOMATION- 
INSTRUMENTATION -INDUSTRIAL 
ELECTRONICS - AERONAUTICAL 

ELECTRONICS -CUIDED MISSILES - 
SERVOMECHANISMS -COMPUTERS- 
ASTRONAUTICS- TELEMETERINC- 

COMMUNICATIONS-MANUFACTURINC- 

TELEYIS IO N- BROADCASTI NC 

ACQUIRE NECESSARY TRAINING AT HOME - Use 
spare -time hobby hours for CREI Home Study 
as thousands of successful engineering tech- 
nicians have done since 1927. Get concentrated 
training in minimum time, then step into a 
good job and enjoy good pay in the mush- 
rooming electronics industry. CREI courses 
are being studied today on the DEW Line in 
the Arctic --in Alamagordo and in Munich - 
by electronics experts in guided missile de- 
velopment and by telemetering technicians on 
the missile ranges. 

CREI TRAINS YOU IN MINIMUM TIME AT HOME - 
Thousands of men before you have benefited 
quickly from CREI Home Study training. 
Thousands of CREI graduates are now em- 
ployed in industry here and abroad. Here is 
what one graduate has to say: 
"In the time of less than two years, I have 
almost doubled my salary and have gone from 
wire -man to engineering assistant and now 
to junior engineer. I have CREI to thank." 

Frank A. Eckert, 
22 Clover Lane 
Levittown, Pa. 

CREI OFFERS RESIDENCE TRAINING at the same high 
technical level. Day and evening classes start 
at regular intervals. Qualified residence school 
graduates earn degree as "Associate in Applied 
Science." If you have had electronic education, 
or experience in electronics -and realize the 
need of a high -level technical knowledge to 
make good in the better electronic jobs - you 
can qualify for CREI home study training. 
(Electronic experience is not required for ad- 
mission to CREI Residence School.) Check 
coupon if you prefer residence or home study 
information ... or write, Capitol Radio Engi- 
neering Institute, Dept. 172 -F, 3224 16th St., 
N.W., Washington 10, D. C. If eligible for 
training under the new G.I. Bill of Rights, 
check the coupon for full information. 

February, 1959 

for a career In 

ELECTRONICS 
CREI prepares you quickly for success . . . 
in Electronic Engineering Technology, 
including Servomechanisms; Computers; 
Radar; Automation; Aeronautical Electron- 
ics; Broadcasting; Communications and 
Manufacturing; and the Electronic prin- 
ciples associated with guided missiles, tele- 
metering, astronautics and instrumentation. 
BENEFITS FELT RIGHT AWAY - Almost immedi- 
ately, you feel the benefits of CREI training. 
Your employer, when informed of your step 
toward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job almost from the first lesson. 
CREI HOME STUDY . QUICK WAY TO BOOST 
YOUR EARNINGS-Since 1927, CREI has given 
thousands of ambitious young men the tech- 
nical knowledge that leads to better jobs - 
better pay -greater security- promotions- 
better living for yourself and your family. 
CREI can help you, too-if you really want 
to be helped. CREI lessons are prepared 
by experts in easy -to- understand form. 
There is a course of instruction geared to 
the field in which you want to specialize. 
Study at your convenience, at your rate 
of speed. 
INDUSTRY RECOGNIZES CREI TRAINING - CREI 
courses are prepared with an eye to the 
needs and demands of industry, so your 
CREI diploma can open many doors for you. 
Countless CREI graduates now enjoy im- 
portant, good- paying positions with Amer- 
ica's most important companies. Many 
famous organizations have arranged CREI 
group training for their personnel. To 
name a few: All American Cables and 
Radio, Inc.; Canadian Broadcasting Corpo- 
ration; Columbia Broadcasting System; 
Gates Radio Company; Federal Electric 
Corp.; The Martin Company; Douglas Air- 
craft Co.; U. S. Information Agency (Voice 
of America); Canadair Limited; Trans- 
Canada Air Lines; United Air Lines. You 
can follow the choice of these great corpo- 
rations with confidence. 
PAYS FOR ITSELF QUICKLY - Your very first 
raise could repay your investment in CREI 
Training, and leave you a profit the very 
first year. Increases in pay thereafter are 
pure profit, and you'll be prepared for many 
more promotions and pay raises in the future. 
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Those Amazing Masers! 

Continued from page 67 

done by immersing the active elements 
in liquid helium. It may be possible to 
find materials for room temperature 
operation, but this has not been 
achieved as yet. 

Another condition is that the maser 
active material must be placed in a mi- 
crowave cavity, adjusted to match the 
pump and signal frequencies for opti- 
mum transfer of energy. A microwave 
cavity is usually a waveguide, which 
might resemble a round or rectangular 
hollow pipe. 

We have been talking about the 
"cavity" type of maser, whose band- 
width is somewhat limited because of 
the nature of cavities. To get around 
this bandwidth limitation, an entirely 
new type of configuration has been de- 
veloped at Bell Telephone Laboratories. 
It is called a "traveling wave" maser, 
or TWM. 

In the TWM, ruby is used as the active 
material. Ruby is aluminum oxide, or 
sapphire, to which a small amount of 
chromium has been added. Chromium 
provides the desired electron spins and 
the aluminum oxide is a diluting sub- 
stance. Ruby in the TWM permits am- 
plification in one direction only, so that 
a very stable, wideband amplifier re- 
sults. An experimental TWM has been 
built with a bandwidth of 25 megacycles 
at a center frequency of 5900 me and 
which can be tuned over a 350 me range. 
The TWM can boost sensitivity of a mi- 
crowave receiver 100 times over its 
vacuum tube counterpart. 

Another type of maser worthy of men- 
tion is the gas maser. It was developed 
before the solid -state maser, and has an 
extremely narrow bandwidth. How- 
ever, because of this narrow bandwidth, 
it makes an extremely stable oscillator. 
The gaseous maser utilizes the differ- 
ence in electron spin energy between 
only two energy levels as opposed to 
the three -level solid -state maser. It is 
now being used as a primary frequency 
standard and for accurate clocks. 

Parametric amplifiers, the second ma- 
jor new development in amplification, 
are so called because their basis of oper- 
ation is the variation of a parameter or 

circuit characteristic such as inductance 
(inductive reactance) or capacitance 
(capacitive reactance) . 

A microwave signal can be amplified 
by feeding it to a reactance which is 
being varied at roughly twice the signal 
frequency. 

Theoretically, a variable reactance 
amplifier would add no noise whatever 
to the signal frequency if a pure 
reactance were employed -that is, a 
reactance which had no resistance as- 
sociated with it. In any practical device, 
however, some resistance is present, re- 
sulting in some noise. This noise can be 
reduced by careful design of the reac- 
tance element. 

One approach has been to place a 
piece of ferrite material in a suitable 
waveguide structure and feed to it a 
pump frequency which causes its induc- 
tance to vary. This varying inductance 
can then be used to amplify the signal 
frequency. 

Another approach is to use a variable 
capacitor semiconductor diode as the 
variable reactance element. This is a 
diode whose capacity varies as the volt- 
age across it is changed. 

Again, the diode is placed in a suit- 
able waveguide and fed with the pump 
frequency. This varies the capacitive 
reactance and permits amplification of 
the signal frequency. As with the maser, 
no DC power is required -the only 
power source is the pump frequency. 

The Future 
Both masers and parametric ampli- 

fiers have great potential in the future 
of electronics. The maser amplifier has 
the lowest noise but must be operated 
at a temperature near absolute zero. 
This means the setting up of a cryostat 
and a source of liquid helium. It also 
normally needs a magnetic field. Such 
a system will find its most logical use in 
large, fixed installations such as radio 
telescopes and space communications 
receivers. A ruby maser has already 
been used for radio astronomy, and a 
commercial ruby maser amplifier is on 
the market. 

The variable capacitor parametric 
amplifier is not as low in noise as the 
maser, but neither does it require ex- 
tremely low temperatures nor a strong 
magnetic field. 4- 
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The Future is YOUF S in 
TELEVISION- RADIO -COLOR -TV! 

A fabulous field -good pay -fascinating work -a prosperousfutu_-e! Good jobs or independence in your own business! 

Modern Training by Coyne 
RIGHT IN YOUR OW1 HOME 

Coyne brings yen the first truly Tower cost, MODERN -QUALITY Telo visicn Home Tra ping; training de- signed to meet C dyne standards. Not an old Radio Course with Tele isios "tacked on." Here is MOD - EF:N TELEVISION TRAINING including RADIO, Ulf and COLOR TV. ND previous e,perience needed. Pe:-sonal guidance by Coyne Staff. 
The Institution Behind this Training 
Famous for over a half centu -y. COYNE oem..pien this entire 
building which is the new home of COYNE. COYNE'S modern 
resident training of nee for Television, Radin, Electronics and Ele.tricity 
has produced 
thousands 
of saecese ful 
graivates. 

I. M. C/i[E, Nr., Presidia 

4i7Ì Iii 
FINDE! i.e 

CHARTERED AS AN EDUCATIONAL INSTITUTION 
NOT FOR PROFIT 

1501 W. Congress Parkway, Chicago 7, Dept. 29 -H11 

February, I919 

LEARN TO 
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. 

.Dacus ems- ease/ % 
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 yon that this is not only the newest, 
most up -to - the - minute Training in Television -but 
also it costs you mach 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 FRET BOOK 
and full detail, including 
Easy Payment Plan. No 
obligation, no salesman 
will call. 
r- 

COYNE Television 
Home Training Dinislon 
Dept. 29-1111-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. 
Name 

Address 

City State 
(It is understood no solsaeen will coll.) 
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A Wireless Intercom 

Continued from page 45 

quency receiver and requires one simple 
modification. It is the addition of ten 
turns of #24 enamel wire. Wind 10 

turns (2 layers of 5 turns each) close 
wound, and adjacent to the large wind- 
ing. See the wiring guide for its exact 
position. Do this before mounting the 
coil. Be certain to face the coil color dot 
in the correct direction so you solder to 
the right pin numbers. 

Another feature of the wireless inter- 
com is the squelch located on the rear 
of the chassis. It keeps the speaker si- 
lenced except when receiving signals 
from the other unit. Without the squelch 
you would hear the hash or other noise 
on the AC line. 

It is imperative that the B- ground 
and metal chassis ground be kept sepa- 
rated. In other words, make no wiring 
connections to the chassis except the 
two indicated. They are C14 and one 
end of the braid of the shielded phono 
cable. The chassis ground for the braid 
of the phono cable is not readily visible 
in the wiring guide. It connects to a 
ground lug fastened by one of the nuts 
and bolts that hold V1 socket in place. 
The other end of the phono cable goes 
to the switch (center conductor of 
shield) . The shield at this end is insu- 
lated by tape. 

After the first unit has been built and 
checked out for error, plug it into an 
outlet. Turn the volume control to maxi- 
mum and the squelch to the side where 
a soft hum is heard in the speaker. Turn 
on a broadcast receiver and tune it to 
the lowest clear frequency, about 560 or 
570 kc on the dial. Press the intercom 
switch to SEND and start turning the 
oscillator screw counter- clockwise until 
the radio picks up the signal. This 
should occur as the brass screw almost 
reaches the top of its travel. With the 
radio in another room have someone 
listen for your voice as you talk into the 
speaker. At this point the unit serves, 
if necessary, as a wireless baby sitter. 
Just strap the switch in the SEND posi- 
tion. 

The cost for the one unit snould run 
approximately eighteen or nineteen 
dollars, less if you have some suitable 
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junkbox parts. The second chassis is 
identical to the first in every way. 

The two units are adjusted in the fol- 
lowing manner to get them on the same 
frequency. Turn one oscillator screw to 
its mid- position and talk. Tune the 
screw on the other one for maximum 
received volume. If an AC meter is 
available peak up the second unit to the 
first by placing the probe on the side of 
C11 that goes to the oscillator coil L. 
The ground lead of the meter goes to 
B- ground. The reading on the author's 
unit was a little under one volt (AC) 
when receiving a signal from the trans- 
mitting unit. 

Adjust the squelch on one unit while 
someone talks in the other. Rotate the 
control at the rear of the chassis until 
the voice just cuts out. Then, reverse the 
squelch about an eighth of a turn so the 
voice is heard again. Leave it in this 
position and occasionally readjust it if 
the volume changes. 

It is a good idea to house the metal 
chassis in a wooden cabinet. Though the 
metal chassis is not connected to the AC 
line, the cabinet acts as double insur- 
ance against picking up leakage current. 

If excessive hum is experienced try 
reversing the intercom AC plugs in 
their receptacles, one at a time. This 
should also be tried to achieve maxi- 
mum volume and the best overall 
performance. 

The wireless intercom system illus- 
trated here has worked between several 
floors of a 6- storey apartment house. As 
long as the two AC outlets are on the 
same distribution system with no inter- 
vening power transformers (usually on 
the pole outside) their range should 
cover most points in a particular 
building.+ 

Position of two L- brackets on speaker frame. 

Electronics Illustrated 
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COMBINES BEAUTY, STYLE AND QUALITY 

"bookshelf" 12 watt amplifier kit 
3uild 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 t1 db, and has less than 1% 
Harmonic distortion at full 12 watt output over 
-he entire range (20- 20,000 CPS). Miniature 
'ubes are used throughout the advanced cir- 
cuitry, including EL84 output tubes in a push - 
oull 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 
lum- balance control. Complete with instruc- 
:ions for easy assembly. 

MODEL EA -2 

$2795 

Whatever your hobby there is a HEATHKIT for you! 

TEST 
Model V -7A 

VTVM, $24.50 

HI -FI 
Model SS -2 "Basic Range" 

Speaker System, $39.95. 

Send for FREE catalog 

listing nearly 

100 high quality 

dependable 

Heathkits for you 

to choose from. 

vl 
HAM 

Model DX -20 
CW Transmitter, $35.95 

HEATH 

0 
MARINE 

Model FD -1 Fuel 
Vapor Detector, $35.95 

COMPANY BENTON HARBOR 39, MICH. 

pioneer in 
a subsidiary of Daystrom, Inc. 

"do-it-yourself' 
electronics I'm interested in the following type of equipment: 

TEST, HI -FI, D HAM GEAR, MARINE. 

name 

address 

city & state 

February, 1959 If . 
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Superior's New Model 77 

VACUUM TUBE VOLTMETER 

Model 77- VACUUM TUBE VOLT- 

METER ... Total Price ;42.50 - 
Terms: $12.50 offer 10 day trial, 
then $6.00 monthly for 5 months. 

1 

WITH NEW 6" FULL -VIEW METER 
Compare it to su peak -to -peak V. T. V. M. 

made by any other manufacturer at any price! 

6/Model 77 completely wired and calibrated 
with accessories (including probe, test 
leads and portable carrying case) sells for 
only $42.50. 

Model 77 employs a sensitive six inch 
meter. Extra large meter scale enables us 
to print all calibrations In large easy -to- 
read type. 
Model 77 uses new improved RICO printed 
circuitry. 
Model 77 employs a 12AII7 as D.C. ampli- 
fier and two 9006's as peak -to -peak voltage 
rectifiers to assure maximum stability. 

AS A DC VOLTMETER: 
The Model 77 is indispensable in HI -Ft 
Amplifier servicing and a must for Black 
and White and 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, 
intermittents are easily found, isolated 
and repaired. 

Superior's New 

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. 

v' 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. 

Specsf _arions 
DC VOLTS -0 to 3/15/75/150/300 /750/1,500 volts at 1L megohms input resistance. 
AC VOLTS (RMS) -0 to 3/15/75/150/300 /750/1,500 volts. AC VOLTS (Peak to 

Peak)-0 to 8/40/200/400/800 /2,000 volts. ELECTRONIC OHMMETER -0 to 1,000 
ohms /10,000 ohms /100,000 ohms /1 megohm/l0 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 11 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. 

Model TV -50A GENOMETER 

7 Signal Generators in One! 

Model TV-50A GENOMETER .. . 

Total Price 547.50- Terms: $11.50 

after 10 day trial, then $6.00 
monthly for 6 months. 

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 
operating instructions. 
probe.leads, and 
stream lined carrying 
case. Operates on 110- 
120 volt 60 cycle. Only '42" 

J R.F. Signal Generator for A.M. il Bar Generator 

R.F. Signal Generator for F.M. V' Cross Hatch Generator 

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 VARIABLE AUDIO FREQUENCY GEN- 

TV-50A Genometer provides complete ERATOR: In addition to a fixed 400 

coverage for A.M. and F.M. alignment. cycle sine -wave audio, the Model TV- 

Generates Radio Frequencies from 100 50A Genometer provides a variable 300 

Kilocycles to 60 Megacycles on funda- cycle to 20,000 cycle peaked wave 
menials and from 60 Megacycles to 180 audio signal. 
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). 

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- $4 7 50 
lutely complete with shielded leads 

and operating instructions. Only 

N EXAMINE BEFORE YOU B11Y! 
USE APPROVAL FORM ON NEXT PAGE 
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Superior's New Model 82 A truly do -it- yourself type t 

Model 82 -TUBE TESTER ... Total 
Price $36.50 -Terms: $6.50 after 10 

dcy trial, then $6.00 monthly for 
5 months. 

TUBE TESTER 
TEST ANY TUBE IN IO SECONDS FLAT! 

Turn the filament 
O j selector switch to posi- 

tion specified. 

Insert it into a num- 
bered socket as desig- O Press down the goal- noted on our chart 3 ity button - (over 600 types In- 
cluded). 

THAT'S ALL! Read emission quality direct on bad -good meter scale. 

Production of this Model was delayed 
a full year pending careful study by 
Superior's engineering staff of this new 
method of testing tubes. Don't let the 

FEATURES: 

Tests over 600 tube types. Test OZ4 
and other gas -filled tubes. Employs 
new 4" meter with sealed air- damning 
chamber resulting in accurate vibration - 
less readings. Use of 22 sockets permits 
testing all popular tube types and pre- 
vent:: possible obsolescence. Dual Scale 

meter permits testing of low current 
tubes. 7 and 9 straighteners mounted 
on panel. All sections of multi -element 
tubes tested simultaneously. Ultra -sen- 
sitive leakage test circuit will indicate 
leakage up to 5 megohms. 

low rp ice mislead you( We claim 
Model 82 will outperform similar look- 
ing units which sell for much more - 
and as proof, we offer to ship it on our 
examine before you buy policy. 

Model 82 comes com- SO plete, housed in port- 
able, hand -rubbed oak 
cabinet with remov- 
able cover. Only 

Superior's New Model TW-1 I er 
STANDARD PROFESSIONAL 

Tests all tubes, including 4, 5, 6, 7, Octal, 
Lock -in, Hearing Aid, Thyratron, Minia- 
tures, Sub -miniatures, Novels, Sub -minors, 
Proximity fuse types, etc. 
Uses the new self -cleaning Lever Action 
Switches for individual element testing. Be- 
cause all elements are numbered according to 
pin- number in the RMA base numbering 
system, the user can Instantly Identify which 
element is under test. Tubes having tapped 
filaments and tubes with filaments terminat- 
ing in more than one pin are truly tested 
with the Model TW -11 as any of the pins 
may be placed In the neutral position when 
necessary. 

MDdel TW -11 - TUBE TESTER ... 
Tafai Price $47.50- Terms: $11.50 
after 10 day trial then $6.00 per 
month for 6 months. 

TESTER 
The Model TW -11 does not use any combina- 
tion type sockets. Instead Individual sockets 
are used for each type of tube. Thus it is im- 
possible to damage a tube by inserting It In 
the wrong socket. 

Free -moving built -in roll chart provides com- 
plete data for all tubes. All tube listings 
printed In large easy -to -read type. 

NOISE TEST: Phono-Jack on front panel for 
plugging in either phones or external ampli- 
fier will detect microphonic tubes or noise 
due to faulty elements and loose internal 
connections. 

EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW -CUR- 
RENT TUBES. Previously, on emission - 
type tube testers, It has been standard 
practice to use one scale for all tubes. As 
a result, the calibration for low- current 

types has been restricted to a small por- 
tion of the scale. The extra scale used 
here greatly simplifies testing of low - 
current types. 

The Model TW -11 operates on 105 -130 Volt 60 Cycle A.C. 
Comes housed in a beautiful hand -rubbed cabinet com- 
plete with portable cover. 17so 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO f. O. D. 
Try any of the instru- r 
ments on this or the 
facing page for 10 I 
days before you buy. I 
If completely satisfied 
then seed down pay- I 
ménl end pay bal- 
ance as indicated on I 
coupon. Ng 

r Murges not cam- 
satisfied re- 

turn unit to us, no 
explanation neces- 
sary. 

MOSS ELECTRONIC, INC. 
Dept. D -551, 3849 Tenth Ave., New York 34, N. Y. 
Please send me the units checked on approval. If 
completely satisfied I will pay on the terms specified 
with no interest or finance charges added. Otherwise, 
I will return after a 10 day trial positively cancelling 
all further obligations. 

Name 
Address 

City Zone .... State 

Model 77 Total Price $42.50 
$12.50 within 10 days. Balance $6.00 
monthly for 5 months. 

Model TV -50A Total Price $47.50 
$11.50 within 10 days. Balance $6.00 monthly for 6 months. 

Model 82 Total Price $36.50 
$6.50 within 10 days. Balance $6.00 monthly for 5 months. 

Model TW -11 Total Price $47.50 1 

All prices net, F.O.B., N. Y. C. $11.50 within 10 days. Balance $6.00 monthly for 6 months. J 

I 
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Electronics Drives Your Car 

Continued from page 31 

DETECTION SYSTEM 

DIRECTION OF TRAVEL 

MARRING SYSTEM QUID ANCE SYSTEM 

MTIDYCt CYLE DETECTD LOUE - r 

, 
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__R . VOA LT CABLE 

RCA system has wire loops embedded in road. 
detector units which respond to change in in- 
ductance when car passes. Each detector has 
control for a "flying tail" warning signal. 

Curve in highway shows one application of 
RCA system. Car in center lane, moving right 
to left, activates lights which flash around 
curve to warn cars moving in opposite path. 

burying the devices tends to minimize 
variations that may be caused by tem- 
perature changes. 

Ques. Can the detectors be buried 
in existing roads? 

Ans. Yes, providing no existing metal 
reenforcement exists that will jam the 
magnetic loops. Diamond saws are used 
to cut slots in the concrete road. 

Ques. What are some of the other 
features of your system? 

Ans. Highway engineers are inter- 
ested in the middle lane of a three -lane 
highway, around a corner, on a curve, 
etc. They are also interested in the in- 
dication of slow speed and a device to 
remind the driver that he is going too 
slowly. From their point of view, the 
slow driver is almost as dangerous as 
the fast driver, especially on turnpikes 
and high speed roads. Another desir- 
able feature would be a method by 
which law enforcement or highway au- 
thorities can talk to the individual 
driver or a group of cars, to impart some 
special information such as an ap- 

proaching junction, light, fog condition, 
motel facilities, etc. Our system pro- 
vides this feature because it would be 
very easy to add radio. When the en- 
tire system has been installed, traffic 
authorities will be able to control the 
space between cars and their speed ac- 
cording to road conditions. 

Ques. Is this done through changing 
the magnetic inductance of the loops 
buried in the road? 

Ans. It is generally more convenient 
to vary the amplitude and wave shape 
of the currents fed into the supply cable. 
The antennas fed by the loops buried 
in the road radiate along a highway 
lane, the radiation fields of successive 
antennas overlapping to produce a "fly- 
ing tail" of signals whose character 
changes with distance from the car. The 
length of the tail or the rate of change 
of the signals can be varied by high- 
way authorities by controlling the cur- 
rents fed into the supply cable. The 
"flying tail," or the change in signal 
occurring when a car is present on the 
road results in a warning flashed to the 
car behind. Of course, if the car behind 
is not equipped with the proper gear, 
he will not receive that warning in the 
car, but will be able to receive it on a 
roadside sign. If an equipped car de- 
viates from the center of the lane, a 
needle indicator, like those in airplanes, 
will teli the driver how far off course 
he is. In a completely automatic sys- 
tem, this same signal can be applied to 
the car's steering, which is already hy- 
draulically operated in a great many of 
our cars. 

Ques. Dr. Zworykin, in your experi- 
ence in the development of RCA's elec- 
tronic highway system, what are some 
of the problems you have had to keep 
in mind? 

Ans. We must realize, of course, that 
it would be impossible to convert all the 
millions of miles of road in the United 
States overnight, just as it is impossible 
to compel all car owners to buy equip- 
ment to convert their cars. Therefore, 
we had to develop a system -a com- 
patible system -in which conversion 
could be accomplished gradually. Ele- 
ments of the system must be used for 
more than one purpose, such as measur- 
ing speed, governing crossroads, warn- 
ing motorists of excess speed, warning 
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SEND NO MONEY - 
NO C.O.D. 

Try them for 10 days at no risk! 
Examine first, and then only if completely 

satisfied, pay lowest prices for 
highest quality units, in easy 

monthly installments. 

740 

MODEL 905 
BATTERY ELIMINATOR and CHARGER 

Continuously variable voltage output. Automatic 
overload relay self- resetting. Either 6 or 12 volt 
operation. Heavy duty rectifier. Continuous opera- 
tion 6V. at 10A. or 12V. at 6A. Intermittent 
operation 6V. at 20A. or 12V. at 12A. 

Model 905 (Wired) $37.50 

VOLOMETER, Model 104. 
This 20,000 Ohms per volt in- 
strument is the lowest priced, 
domestic made, unit of its 
kind in today's market. Uses 
large 41/2" D'Arsonval, 50 mi- 

MAIL THIS 
COUPON 

TOD*Y! NO 
OBLIGATION 
TO BUY- YOU 

MUST BE 

SATISFIED! 

MODEL 204 P 
TUBE -BATTERY -OHM CAPACITY TESTER 

An Emission Tube Tester, with a completely flexi- 
ble switching arrangement. Test all tubes. Checks 
batteries under rated load on "reject- good" scale. 
Uses 25W line voltage control. Checks condenser 
leakage to 1 meg. Checks resistance up to 4 megs. 
Checks capacity from .01 to 1 mfd. 
Model 204P (illustrated) __._ $55.90 
Cathode Ray Tube Adaptor available $ 4.50 

croampere meter, accurate to 2 %. Housed in 
polished, high impact, bakelite case . . . uses 
a durable, etched aluminum panel. 3 AC Current 
Ranges. Checks resistance accurately in 3 ranges 
to 20 megohms. 5 DC and AC Ranges to 3000 
volts. 5 DB Ranges. Model 104 (wired) $26.95 Net 

TESTMASTER, INC. E° 2.59 r 
111 

192 Mercer Street, New York 12, N. Y. 
Please send me for approval the units checked. 
If completely satisfied, I will pay on terms specified, 
with no interest or finance charges. Otherwise, 
I will return after a 10 day trial, positively 
cancelling all obligations. 

February, 1959 

Name 

Address 

R City _Zone .._State 
All prices net, F.O.B. N. Y. C. 

MODEL 905. $31.50 
$11.50 within 10 days. 
Balance $6.50 for 4 mos. 

MODEL 905 KIT .. $20.90 
$10.90 within 10 days. 
Balance $6.00 for 3 mos. 

MODEL 204 P ... $55.90 
$15.90 within 10 days. 
Balance $8.00 for 5 mos. 

MODEL 104 . $29.95 
$6.95 within 10 days. 
Balance $5.00 for 4 mos. 

MODEL 104 KIT .. $19.25 
$5.25 within 10 days. 
Balance $3.50 for 4 mos. 
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"TAB" Tubes Tested, Inspected, Boxed 
Six Months Guarantee!! No Rejects! 

NEW & Used Gov't & Mfgrs. Surplus! 
Orders SAO or ore, Receiving types only ppd, 48 states 

0112 .80 63J6 .72 12AT6 .59 117Z3 .69 
082 .72 6887 .99 12Á17 .89 117Z6 1.10 
0C3 .84 831.7 1.95 12111./6 .63 46SA 16.00 
003 .80 68146 1.08 12AÚ7 .69 2021 .68 
034 .50 65126 1.19 12AX7 .79 3023 5.00 
167 1.00 6827 1.25 128*6 .65 717A 5/51 
183 .78 6C4 .49 128Á7 .99 4 -125 29.00 
1R5 .78 6C5 .69 128126 .59 4.250 35.00 
154 .78 OCHS .80 128E6 .59 4E27 7.00 
1T4 .78 6CD6 1.49 128F6 .59 4PR60 29.50 

Send 25e for Catalog! 
1U4 4/51 896 .59 12BH7 .99 4X160 7.50 
lus .89 615 .59 12877 1.00 4X250 35.00 
1X2A .68 8J6 .59 123Z7 .99 4X500 38.00 
3Q4 .88 696 .59 12CÚ6 1.45 SHPT 4.98 
3125 .86 697 .79 125117 1.29 5P4 4.98 
354 .68 6L6 1.19 12507 .89 357 4.00 
394 .99 65 .59 12597 .89 100T 7.00 
534 1.25 658 .99 12317 .75 2507 20.00 
SUS .59 6567 .89 1251(7 .94 3888 1.00 
5V4 .89 6507 1.19 123127 .96 41811 14.00 

Wanted Surplus Electronics from schools a U. 
5Y3 .59 65C7 .89 19806 2.15 4507 43.00 
6118 .59 6567 .79 1918 1.16 307 1.29 
6AC7 .79 65117 .69 253118 1.39 808 1.00 
6A07 .89 65.17 .69 25L6 .72 309 3.00 
6Á96 .99 6587 .72 25W4 .77 4-400A 42.00 
OAKS .89 651_7 .89 25Z5 .72 811 3.00 
BALS .59 6587 2/81 2526 .75 812 3.00 
6Á05 .66 6507 .74 51.34 3.49 813 9.00 
61157 3.00 6587 .79 EL37 2.49 814 2.45 
OATS .49 6T8 351.6 59 815 3.95 

Booted 304 tf 
.98 
tubes! Top $ 5 $ Paid 

66U4 1.29 608 .98 35W4 .52 
6A115 1.19 6V6 1.39 3374 .69 
60.06 .89 6W4 .79 3525 .89 
811X4 .79 6W6 .89 SOA5 .69 
66/16 .59 6X4 .39 5035 .69 
69A7 1.00 6X5 .49 SOCS .69 
6906 .69 636 .89 SOLS .69 
63E6 .59 787 .89 8104 3.29 
6806 1.50 12AL5 .59 75 .89 
65116 .79 12605 .75 80 

82913 
632A 
866A 
8146 
5879 
5881 
6550 
5842 
5654 
5894 

TUBES WANTED! WE BUY! SELL & TRADE! 

8.00 
7.00 
1.75 
4.00 
1.20 
2.70 
3.90 

11.00 
1.00 

12.00 

"ERIN" FINEST HI -FI RECORDING TAPE 
So Good! We Cannot Use the Manufacturer's True Name! 
1200 Ft. -7" Reel i 45 ea Lots 

GM. Money Back G. of 3 
Singly 51.59. Add 15c each Postpaid 48 States. 
New 1st Quality Mylar" 2400 Ft. 7" Reel Ferro Erin Sheen 
Process Recording tape $4.49, 3 for 512 

DIAMOND PHONO- NEEDLESI Postpaid 48 States! 
REGISTERED ONE YR. GUARANTEED BY THE 51FR! 

ALL MAKES LP &78 -ONE DIAMOND $4 
TWO DIAMONDS____59.45; DIAMOND & SAPPRIRE____S5.70 

PLEASE SEND CARTRIDGE NAME & NUMBER 
NEW TRANSISTOR LOW -COST 25 VOLT ONE AMP FILTERED 1% 
RIPPLE POWER SUPPLY. SAME AS SPECIFIED IN TRANSISTOR 
MANUALS G.E., RCA. IDEAL FOR POWERING TRANSISTOR 
CIRCUITS, RUGGED & SMALL IN SIZE! PREASSEMBLED KIT 
U -BUILD B25V1ACK $10. or ASSEMBLED B25VIAC $12. 

NEW "TEKSEL" SELENIUM FULL WAVE 
BRIDGE RECTIFIERS. ONE YEAR GTD! 

AMF. 18VAC 38VAC 72VAC 144VAC 
CONI. 14VDC 28VDC 56VDC 118VDC 

LAMP $ 1.30 5 2.00 $ 4.90 $ 9.45 
2AMP 2.15 3.00 6.25 12.30 
3AMP 2.90 4.00 8.60 16.75 
RAMP 4.15 3.00 18.75 36.15 

1OAMP 8.10 12.15 26.30 48.90 
15AMP 9.90 19.00 40.00 66.60 
24AMP 15.00 28.45 57.50 108.45 
B ATTERY CHARGER KIT 2 to 4 Amps, charges 2 -4.6 & 12 
Volt Batteries. Kit CK -1 511, Built $12.75 

NEW TPSK2 DC POWER for TRANSISTORS! 
Transistors! Filtered Power Supply Kit used to power transistor 
circuits, amplifiera, etc. Delivers 12 VDC at 2AMPS 
filtered less than 0.5% ripple or 28VDC at lA TPSK2 
Kit $18; TPS2W assembled & wired S24. 
115VAC Inpt Transformer & Full Wave Bridge 
Rectifier for 12VDC M 2AMPS, or RECTRAN KIT 

RT I W Assembled & wired $6.50 
RT2K Kit 12 or 18VDC at 6 AMPS $8.00 
RT2W Assembled & Wired 514.75 

KITS! "TAB" THE BEST KITS! 
All Kits Contain Most Popular Values & Sizes 

K ilt 5 Myeall8 Glass Strips Kit 5 Sub -Min Tubes 
Kit 35 Precision Reel Kit 40 Standoff Insulators 
Kit 10 Switches Kit 35 Power Resistors 
Kit 75 Resistors !/j /1 /2W Kit 75 Mica Condensers 
Kit 150 Carbon Resistors Kit S Crystal Diodes 
Kit 25 Panel Lamps Kit 100 Fuses, Assorted 
Kit 12 Electrolytic Cond's Kit 100 Ceramic Condsr. 
Kit 15 Volume Controls Kit 50 Coll Forms 
Kit 56 Tube Sockets Kit 5 FT243 Xtal Holders 
Kit 65 Tubular Condensers Kit 65 Inductors & Coils 
Kit 500 Lugs 4 Wy lets Kit S Microswitches 
Kit 10 Bathtub Oil Cond' Kit 10 Wheat Lamps 
Kit S lbs. Surprise Pekg. Kit 3 Transistor Xfmrs 
Kit 10 XMTTR Mica Cond. Kit 8 Xtal Ose -Blanks 
Kit Glyptal & Cement Kit 4 Asstd Rectifiers 
Kit 3 Phone /Patch Xfmrs Kit 3 -UO /Connectors 
Kit 4 AN /Reflector Lites Kit 100 Self /Tap Screws 
Kit 6 Insltd Tuning Tools Kit 83(23 Ft Hookup Wire 
Kit 6 AN plugs 6 ennetrs Kit 2 Veeder Counters 
Kit 3 Searchlights Kit 2 -Computer Toroids 
Nit Circular Slide Rule Kit 8 Pt. Nut Driver Set 
Kit 12 Algtr Clip Asst'd. Kit High Gain XTAL Mike 
Kit 2 Skate Panels 0a12" Kit 5 Jeweler Screwdr'v's 
Kit S Pes. Wrench Set Kit 6 ea. Phono Pigs, Jahn 

BUY 10 KITS - --GET ONE FREE! EACH KIT 99e 
ii TERMS: Money Back Guarantee! Our 

14th year. $2 min order F.O.B. N.Y.C. 
Add shpg charges or for C.O.D. 25% 
Dep. Prices shown subject to change. 

111 -BF LIBERTY ST., N. Y. 6, N. Y. 
Send 25e PHONE: RECTOR 2 -6245 for Catalog 

"TA 

of the approach of cars and other dan- 
gerous road conditions. 

Ques. Does a car have to have special 
equipment to benefit from this elec- 
tronic highway? 

Ans. At first none of the cars operat- 
ing on our system will be equipped, yet 
all will benefit. Equipment on the cars 
is a refinement, wholly feasible, but in 
the future. When equipped, cars can 
then take full advantage of the system. 

Ques. Your system is essentially an 
electromagnetic system. What about 
proposals of systems to use radar, in- 
frared, ultrasonic or phototropic (light) 
sensing devices? 

Ans. Our system uses none of these 
because they require immediate in- 
stallation of equipment in the cars 
themselves and are not compatible - 
that is, only the equipped car benefits. 
Also, radar can be confused by objects 
on the side of the road, such as trees. 
Radar cannot bend around corners. 

Ques. Is an electronic driving control 
system necessary in city traffic? 

Ans. I would put it this way: It is 
more necessary on turnpikes and free- 
ways. We are ready for that right now. 
Experience with the installations on 
turnpikes will pave the way for elec- 
tronic driving controls in cities. Right 
now some electronic devices, such as 
radio -controlled traffic lights, are useful 
at intersections. 

Ques. Aside from the test track to 
be built at Princeton, is there anything 
holding up the establishment of a test 
road? 

Ans. New ideas are always slow to 
be accepted. Secondly, there is the 
financial aspect, which is slowing down 
several projects of highway engineers, 
electronic engineers, law authorities 
and auto manufacturers. Some of our 
highways under construction cost up to 
a million dollars per mile. Now, we 
don't expect that the installation of de- 
tection equipment in new highways will 
add more than $5,000 or $10,000 per 
mile. Compared to $1,000,000, this cost 
is actually very small. 

Ques. Of course, if you can save one 
life, the expenditure is worth it. 

Ans. That's just the point! We sac- 
rifice 50,000 lives each year with several 
hundred thousand accidents which cost 
a terrific amount. If this accident loss 
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then you will 

Are You Interested In 

Electronics - TV - Radio? 

CARL E. SMITH, 
E. E., President 

want to know 

IS The 
What 

FCC 7\14 
It's amazing what the future holds for you in 
this modern world of electronics. Let me send 
you the entire story -FREE! 

Hoy to pass the FCC Exam 
Successful Electronic Training 

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

CARL E. SMITH, E.E., President 

How You Can Get a Valuable 
FCC COMMERCIAL LICENSE 
Your Passport to Future Security 

Get These Free 

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

Get Your FCC 

Commercial License 
or your money back 

Your Guarantee 
The Master Course in Electronics will provide you with 
the mental tools of the electronics technician and prepare 
you for o First Class FCC License (Commercial) with a 
radar endorsement. When you successfully complete the 
Master Course, H you fail fo pass the FCC examination, 
you will receive a full refund of all tuition payments. 

Start Building 
For a Lifetime 
Profession 

l 
Employers make job offers every month! 
Your FCC ticket is recognized by most employers in 
the Electronics field as proof of 
your technical ability. 
Pave the way for Your Share of 
the better things in life. 

Accredited by the 
National Home Study Council Cleveland Institute of Radio Electronics 

Desk Ell-S, 4900 Euclid Ave., Cleveland 3, Ohio 

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

Telephone Company 
Manufacturing ri Other 

g [Home Experimenting 
Ir what kind of work are you now engaged? 
Ir what branch of Electronics are you interested? 

N sine Age Address 

Cky Zone State 

February, 1959 
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ERECT IMAGE LOW 
POWER MICROSCOPE 

5X, 10X, 20X 
Sí1.11 Value-oily MI5 

Extremely sturdy with rack and pinion focusing, 
color corrected optics, turnable microscope body 

for inclined viewing, three different powers, long working 
distance under objectives, sufficient eye relief for easy view- 
ing. Made from war surplus optical instrument so that you 
actually get $80.00 of value. Weighs 4 lbs. 13" high. 10 -DAY 
FREE TRIAL! Accessory objectives available for powers 
of 15X, 30X, 40X. 
Stock No. 70.172 -ER $19.95 Postpaid 

CLOSE OUT! MECHANICAL DRAWING SET 
Regular Price $18.00 -Our Price Only $6.00 Postpaid 

American mfr. couldn't compete with 
foreign imports--thus you get a ter- 
rific bargain, even far below import 
prices. 10 handsome pieces in velvet - 
lined case. Nickel plated brass - 
precision American -made. We guar- 
antee you'll be satisfied or money 
refunded. 

Stock No. 50.200 -ER $6.00 Postpaid 
Quantity Price: 5 Sets for $5.50 each Postpaid 

10 Sets for $5.00 each Postpaid 
SPECIAL! INFRARED IP2SA IMAGE TUBE 

Steck Ne. 70,127 -EB $9.95 petpd. 

WRITE FOR 
FREE CATALOG "EB "! 

Complete Line of Astronomical Telescope Parts 
and Assembled Telescopes, Satellitescopes. Also 
huge selection of lenses, prisms, war surplus 
optical instruments, parts and accessories. Tele- 
scopes, microscopes, binoculars, etc. Request 
Catalog "EH "! 

OPTICS 

OM- 

O0fl Ir ilOCr wVwlfr ."NO CwICR OI 40.7 O1011 5 n 4IIiI4COl1 OO441,1Ill0' 

EDMUND SCIENTIFIC CO.,BARRINGTON, N. J. 

ASSEMBLE TOUR OWN 

WALKIE -TALKIE 
RADIOPHONES 

New Model for 
Citizens Band 
Electronic 98 

chassis 
ONLY 

post 

Meets FCC requirements for new class "D" citizens band 
radio-telephone. 

License easily obtained on application by any U.S. citizen 
18 years or over. No tests to take. 

Transmits and receives one to several miles depending on 

obstructions and elevation. 
Assembled unit is completely portable and requires no ex- 

ternal connections. Operates from self contained batteries 
obtainable at your local radio store. 

Electronic chassis is wired, tested, guaranteed and includes 
crystal controlled oscillator, R.F. power amplifier, ai -dio 
modulator, receiver with R.F. stage, and a new trans'.. 
torized audio booster stage for extra loud reception plus 
a complete set of tubes and transistor. 

Radio receiver is tunable to any of the 22 channels by a 

single control knob. Features ultra -high amplification, 
automatic volume control and noise clipping. 

Instructions and photographs are supplied with each chassis 
for completing the walkie- talkie as illustrated. Acces- 
sories are not included but are available at low cost. 

FREE R.F. power indicator Idt with each Order. SEND YOUR 
ORDER TODAY. INCLUDE POSTAL MONEY ORDER FOR FAST 
DELIVERY. C.O.D.'S REQUIRE S5.00 DEPOSIT. 

SPRINGFIELD ENTERPRISES 
1305 54 EL 2 SPRINGFIELD GARDENS 13, M.Y. 
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money could be collected in a lump 
sum, you could probably pay for the 
equipped roads in just one year! Whose 
problem is it? It is everybody's prob- 
lem. 

Ques. Do you feel that highways of 
the future actually will be set up with 
complete automatic electronic driving 
control? 

Ans. Absolutely. But again I advo- 
cate gradual introduction of the elec- 
tronic controls. 

Ques. If a person wants to go from 
an electronically controlled lane to a 
lane that is not an automatic control 
highway, could he do so easily? 

Ans. Yes. We visualize in our sys- 
tem that ultimate control will be left up 
to the driver. The moment he removes 
his hand from the steering wheel, the 
car goes on automatic control. When 
he replaces his hands on the wheel, he 
has manual control. He will still be free 
to pass the car in front, unless it is dan- 
gerous to do so. 

Ques. How soon can I as a driver ex- 
pect to have electronic controls in my 
car? 

Ans. Not soon. The safety devices 
in the road will come first. If we start 
now with an experimental road we will 
be able to get all the information we 
need in one year's time. After that I 
would allow three years more for con- 
struction of equipment and road, and it 
will probably be five years before an 
appreciable stretch of turnpike is fully 
equipped. 

Ques. Dr. Zworykin, we know that 
you have been one of the leaders in the 
field of medical electronics as well as 
television. How does this present em- 
phasis on electronic driving controls fit 
in with your work in medical elec- 
tronics? 

Ans. Why, it is just another branch 
of medical electronics. After all, the 
same purpose exists -to save human 
life. When I retired three years ago I 
decided that all of my electronic re- 
search would be for humanitarian pur- 
poses. I think we have a good system 
of electronic driving controls, one that is 
capable of saving many lives. We are 
not interested in gadgets, but in a com- 
plete, compatible system, and I think 
driving in the future will be safer be- 
cause of it. --- 
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FBEE?9e1 1959 CATALOG 
260 GIANT -SIZED PAGES! 

The Complete Catalog Featuring "The Best Buys In The Business" 
Send for Lafayette's 1959 Catalog -the most complete, up- to -the- 
minute electronic supply catalog crammed full of everything in elec 
tronics at our customary down -to -earth money -saving prices. '5 _.,t//.i/1 

j' /[lfi `1ZSIúC 
ldt 

CONTAINS HUNDREDS OF EXCLUSIVE 
LAFAYETTE ITEMS NOT AVAILABLE IN ANY 

OTHER CATALOG OR FROM ANY OTHER 
SOURCE - SEND FOR YOUR COPY NOW 

A -'must' for the economy- minded 
hi -6 enthusiast, experimenter, hob - 
byi t, engineer, technician, student 
ser- iceman and dealer. 

LEADERS IN HI-Fl--The most complete selection 
and largest stocks of hi -fi components and sys- 
tems -available for immediate delivery at the 
lowest possible prices. Save even more on Lafay- 
ette endorsed "best -buy" complete systems. 

FOR THE NEWEST AND FINEST IN 
STEREOPHONIC HI -FI EQUIPMENT 

AND SYSTEMS 
TAPE RECORDERS PUBLIC ADDRESS SYSTEMS 
AMATEUR EQUIPMENT INDUSTRIAL SUPPLIES 
MICROSCOPES 8 TELESCOPES RADIO AND TV TUBES & 

PARTS EXCLUSIVE LAFAYETTE TRANSISTOR AND HI -FI KITS 

EASY PAY TERMS 
Only 10% down -Up to 18 months to pay 

COMPLETE STEREO PHONO SYSTEM KIT 

La'ayette KT-12. 

Rosette "OV" 
Turnover 
Stereo 

cartridge 

8.95 

two s_ _ 

Lafayette SK -109 

Enjoy fine stereo performance with this "easy -to- assemble" exclusive Lafayette package. The complete system consists of Lafayette KT -126 basic stereo phono amplifier kit, the renowned Collaro TSC -640 4 -speed automatic record changer, the new Ronette "OV" Turnover Stereo cartridge with dual sapphire styli for stereo and monaural records, and two Lafayette 5K -109 Miniature Hi -Fi Speakers and Enclosures. The amplifier kit has many fine features including 2 watts per channel with separate volume control, ''stereoreversal- monaural operation" switch, and isolation transformer to eliminate shock hazard. The 4" x 6" 5 watt speakers are housed in beautiful mahogany wood cabinets, work from either 4 or 8 ohm outputs and are supplied with 25 ft. of cable for hookup. You save 16.58 over regular catalog prices! 
PK -299 Stereo Phono Kit System Net 59.95 KT -126 Stereo Amplifier Kit Only. Complete with all tubes, parts and instructions. Shpg wt., 7 lbs. 

Net 18.95 

ASSEMBLE THE STEREO AMPLIFIER 
AND SAVE REAL MONEY 

PLAYS STEREO AND MONAURAL RECORDS 

REGULAR ONLY 
Zo-33 59.95 

COMBINATION MONEY SAVER 
The KT -126 Stereo Amplifier Kit and Ronette "OV" Stereo Turnover Cartridge with dual sapphire styli. KT -136 

24.90 

NEW! 
STEREO 

BALANCE 

V U METER 
Removes guesswork in providing per- 
fect balance of the 2 amplifier or 
preamplifier channels in any stereo 
system. Con be used as record -level indica; r with stereo tape recorders, and for balancing stereo tuners. Impedance 10,000 ohms; calibrated 20 db attenuators, capacitors for blocning DC. Calibrated in Volume Units and per - ceit; highly damped, reads average voltage of voice or music signals. Sensitivity 1.4 volts for 0 VU. Shpg. wt., 1 lb. 

LAFAYETTE TM -40 Stereo Bolonce Meter Net 8.95 

February, '959 

__4aiyPrte 1Qadó P. 0 130X 511-- 
JAMAICA 31r N. Y. Dept. EI B -9 

Name__ 

Address 

City 

Zone 

Send FREE CATALOG 590 

State 

CUT OUT 

AND 
PASTE ON 
POSTCARD! 
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"Note, I must tell you, I have heard cf 

speaker system that approaches the 
authenticity of concert /tall performance" 

MISCHA ELMAN 

What so impressed Mr. Elman? University's 
radically new single - cabinet stereo speaker 

THE 6TRIMENSIONAL' TMS -2 
only 30" x 25" x 121/2" deep . . . 

" designed to utilize the acoustical prop- 
erties of the surrounding walls to give 
you performance far beyond the scope 
of other single cabinet stereo speakers. 
Only the TMS -2 permits placement in a 
corner or anywhere along a wall . . . 

lets you and any number of friends en- 
joy exciting stereo or monophonic sound 
from almost any position in the room. 
For a full description of the TMS -2 .. . 

Send for FREE 16 page brochure, 
An informative guide to high fidelity stereo 
and monophonic speaker systems and 
components. Write Desk E-6, University 
Loudspeakers, Inc., White Plains, N. Y. aióeto* 

EXACT 

REPLICA 

ARMY GRENADE 
IAS USED IN HAND COMBAT 

Get a real bang when you toss this replica of an Army 
grenade. Startle ex- G.I.'s. Explodes automatically 4 sec- 

onds after pulling pin as it strikes ground. Harmless. Can't 
break. Heavy -gauge steel firing mechanism. Uses standard 
caps. Can be exploded over and over. Comes complete 
with throwing instructions. Send $1.98 plus 25t shipping 
charge-cash, check or money order. 

STANDARD AMERICAN SUPPLIERS, INC. 
Dept. E1 -1, One Park Ave., N. Y. 16, N. Y. 

Transistor FM Radio 

Continued from page 35 

The rest of the construction is 
straightforward. If there is danger of 
any bare component leads touching, use 
spaghetti sleeving. Do all the wiring 
except for the resistor [R]. The recom- 
mended value of 680,000 ohms will work 
but the circuit may be refined even fur- 
ther. If you have a milliammeter, adjust 
the resistance by a 1 megohm poten- 
tiometer wired in temporarily. The 
meter should read under two milliam- 
peres with the potentiometer rotated 
for a high pitched squeal in the ear- 
phone. If this condition is not present, 
recheck your wiring. When the circuit 
is operating properly, measure the re- 
sistance of the potentiometer and sub- 
stitute a fixed resistor. 

The circuit gets its sensitivity from 
the superregenerative detector prin- 
ciple. Cl and L select the station and it 
is amplified. C2 feeds back some of the 
signal for reamplification. 

Battery life should be extremely 
good. The original unit used in the 
model pictured here has been going 
strong for 100 hours and shows no signs 
of decrease. Don't insert the battery into 
its holder with the transistor in its 
socket to avoid damaging surge cur- 
rents. In fact, the last step in construc- 
tion, after all soldering has been 
completed, should be to insert the 
2N384 in its socket. 

Several steps were taken to reduce 
the critical tuning of the receiver. Don't 
attempt any of them until you are sure 
the circuit is working properly on FM. 

First, take a pair of needlenose pliers 
and gently twist off one of the rotors 
(moving plates) of the tuning capacitor. 
Rotate the plates to an open or un- 
meshed position before doing this to 
prevent damage to the stationary ones. 
The remaining two rotor plates will 
"bandspread" the tuning. 

Another modification is to add an 
extra turn on coil L. This is easily done 
though the receiver construction is 
complete. Instead of starting with 11/4 

turns, try another complete loop for a 
total of two turns. Cut and try different 
lengths until an improvement in tuning 
is noted. 4_ 
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VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF ELECTRON TUBES 

OVER ONE MILLION USED TUBES TO SELECT FROM at only 

lier under 
ac#uol 

our 

and every 
tube i^ s tested FMT MI-Fi, 

ln9 Equipment 
tor uo 

Radio, 
Each ° cond¿h°o^ssis or Intricate 
operating 

HUNDRED 
POPULAR 

,snd Television Life Test. 
ORDER 

Conductance 
PARTIAL 

LIST OF OVER LIST 
19eG0G 

OVE THREE AN 

BELOW WRITE 
FOR FREE 

COMPLETE 
izPe í9T8 

TYPEST 
65c 5 348 

68H6 6537 12p46 Z5PV5 

55'"(836.1 

68J6 6517 11PT7 25B46 
082 6685 65K7 12806 150740 
p1q 

SV AG 68K7 g5L7G 11# 
7 15LBGT 

1A7GT 6A7 6gL7G1 6574-7f0T 1pV6 15W4G1 
1g3G1 6Pg 6gN6 g54 VT 15Z5 
,N40 6P64 6B46G g557 1pX4GT 2520 
lHSGT 8PC7 6847 614 128X7 28 
lls 6PF4 SgYSG BTB 1 p17 35A5 
)LB 6PG5 g818 6U8 11 585 
íN5G1 6PG7 6g2T 6V6 T 

118p6 3gC5 

1450 6AH4GT 6C4 6W40 12 7 35L6GT T BA 
íR5 6C5 

6g6G 12gE6 35W4 
5 4 12 4 

174 6AL5 6CB6 6X5 1gN7 35250T 
1U4 6AL7 6CD6G 6X8 1 

LU5 6AM8 6CF6 6Y sGXX1 318P7 
3941 

1V1 64748 6CG1 7# gYl 42 

37 

)X1 6845 6CL6 7P9 11Cp5 3 
283 6446 6CM0 786 /2j5 45 
2Pi4 BP470 6CM7 7A7 12747 50A5 

CS R5 7 8 1 5 38 8A eCN 7P OB 
38N6 6P55 6C56 7g4 121-6 5 

38Z6 6p76 6C06 7BS y2477 
SOCS 

3066 6#T0 E6 80 125P7 SOL 

3CF6 6P0401 60 
a 

7 
7 125G 50X0 

3C56 680567 6D46 768 y2517 56 
3544 6AU6 6F 78 517 57 

4 
6H6 7C4 115N7GT 

58 
354 61g 7C5 125Q7 

71P 
394 6 B 635 7C6 12 GT 
qg47P 637 7C7 IOW 75 

4827 6P 6K6GT 786 12W4 76 

SASS GT 6K7 tE7 11X 7 

5PT8 6748 7i7 1223 1267 
76 

5PV8 BL7 iF8 14P7 00 4 

SAW4 687 707 lgg0 0,si 
5017 607 7N7 

1447 117 

5J6 g54 147 FM 119480401 
11726 

518 65807 7X7XX YEAB 
504G 

6 
65/17 
SC7 jy4 iPEE FO 

I508 

SV4G G gEPACE3AI5 TO 

K017LNND 5E. 
8É7p74óg55ECON0S O 

ECT 

668AV 
6896 

X4GT 
6#X5 
688 
68A6 
6gC5 

6901 
60136 

66E6 
6845 
g46 

66060 

pNyOTUBEOÑ ER PGTUAp74YPE D 

MPDELp00g 5 p0VE0TPSCP LY 

úT E5 A ÑO EA0E550 
MP08ED 

FREE 
RCA "Cheater" 
Cord Given with 
Any Tube Order of 
$7.00 or More!! 

FREE 

Bonus Antenna 
Given with Any 
TV Set Orderll 

WE HAVE OVER 
1000 USED TV SETS 

At All Times In Our Huge Ware- 
house. Buy one or o 

r 
e of these 

WORKING TVs to sell as 
your own and set! All sets 
in GOOD WORKING condition! 
Your Choice -- Console or Table Motel. 
10". . . $23.00 19' . . . $58.00 

16 ". . . $40 00 
When ordering TVs, state wheth- 
er table model or sole is 
desired. Also, preference 
make of set. All TVs sent rail- 
way express F.O.B. Newark. On 
any quantity, WIRE or CALL 
today! 

SEND for 
our 

FREE 
Corn plate 
TUBE 8 

PARTS LIST 
and order 

blank. 

FREE POSTAGE 
in U.S.A. and Territories on 
orders over $5.00. 25c handling 
charge on orders under $5.00. 2500 deposit required on C.O.D.'.. 
ore freight 

send 
on Canadian sand 

postage 
or 
orders. Subject to prior sale. 

Phone 

H Umbold) 4 -9848 

February, 1959 
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SFIIIEIT TV IIME 1;15r 
With H. G. Cisin's Copyrighted RAPID 
"TV TROUBLE SHOOTING METHOD" 

Without experience or knowledge, this guaranteed new method 
of servicing TV seta enables you to DIAGNOSE TV troubles as 
rapidly as an expert. NO THEORY -NO MATH -you can locate 
all faults in record -breaking time regardless of make or model. 

"TV TROUBLE SHOOTING METHOD" I. the moat valuable 
aid to TV servicing ever written. Be a TV Trouble Diagnosti- 
cian. Increase your present earnings. Open your own Profitable 
Business or get a high -paying skilled Job. 

It's all In this book . . 

Nothing more to Pay - Nothing else to ley 
Alphabetically listed are 85 picture troubles, over 58 raster and 
17 sound troubles. By this unique copyrighted method you know 
EXACTLY WHERE the trouble is: plus step-by -step Inatruo 
lions, including 69 RAPID CHECKS, help to find faulty part. 

IS IMPORTANT PRELIMINARY CHECKS NEED NO IN- 
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO 
REQUIRE NO INSTRUMENTS! Rapid checks include emer- 
gency checks for distorted pictures, defective tubes including 
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE 
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS, 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE. 

if. G. Clsin, the author, is the inventor of the AC /DC midget 
radio. He licenses RCA, AT &T, etc. He bas also trained thou- 
sands of technicians now owning their own prosperous TV service 
organizations or holding highly paid TV positions. His years of 
experience are embodied in this remarkable new book. 

Guaranteed Money Back In 5 Days If Not Satisfied! 

ABSOLUTELY FREE with each order: Your choice 
of Cisln's newest hooks: BASIC ELECTRICITY - 
Vol. I or TV -RADIO TUBE SUBSTITUTION 
GUIDE. These sell for 50e ea. ACT NOW -get 
2 books postpaid at cost of only on& 

N.G ISIN, Consulting Engineer -Dept. EI -e 
Amaganaett. N. Y. 
Enclosed 
marked g 

find 
above (If 

Trouble 
Basic Rice.. will be sent). 

hook 

Send all 3 (woks. Enclosed rind $1.50 

RUSH COUPON NOW! 

Name 
Address 
City Zone _ _ State 

for 
DO -IT- YOURSELF SERVICING 

INDISPENSABLE -FOR TV, RADIO, HI -FI 

Appliances, Autos, Electrical Tools. Used in Home, Shop and Farm, 

Checks Radio and TV Tubes, Components, Voltages and Circuits, etc. 

INEXPENSIVE TO OWN, EASY TO USE 

Anyone can do servicing with this wonderful instrument, pays for itself 

the first time you use it. Best velue for money, nothing else like it. 

COMPLETE TRAINING COURSE AND SERVICE MANUAL 
INCLUDED FREE WITH EACH INSTRUMENT 

¡APPARATUS DEVELOPMENT CO.EI- 

Wethersfield 9, Connecticut 
MAW 

ADOMS 

OTT 20If SI ATE 

APPARATUS DEVELOPMENT CO. 
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ABC's Of Electronics 

Continued from page 62 

1 
Xc 6.28xFxC 

where XC= capacitive reactance 
in ohms 

F= frequency in cps 
C= capacitance in farads 

As an example of its use, suppose we 
have a resistance -coupled audio ampli- 
fier with an interstage coupling con- 
denser of 0.01 microfarad. This con- 
denser must block the DC plate voltage 
from the succeeding grid, but it should 
permit the low bass frequencies to pass 
with ease. What is the reactance of this 
condenser to 16 cps? 

1 

Xc =628 x 16 x 0.00000001 
=10 megohms (approx.) 

Obviously this is out of the question 
for a hi -fi amplifier, and a larger con- 
denser would have to be used. -4-. 

How To Strip Wire 

Continued from page 85 

many free enamel ends as possible. Then 
they are dipped in the solvent to clean 
away the enamel. Since these wires are 
fragile it is best not to use them directly 
under the terminal screw of the phone 
plug. Tightly wrap about 5 or six turns 
of tinned wire (No. 20 solid or stranded 
will do) on the clean headphone wire 
and flow on some solder. The new end 
now connects to the plug. For physical 
strength, start wrapping the new wire 
on the cotton insulation of the head- 
phone lead for two or three turns before 
contact is actually made with the clean 
wire. 

A razor blade in this rotary type stripper 
neatly cuts through coax outer insulation. 

Electronics Illustrated 
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A Metronome 

Continued from page 58 

R2 until 210 beats per minute are ob- 
tained. Work your way back from the 
maximum speed setting of R3 without 
touching the calibration potentiometer 
after making its initial adjustment. R2 
has been placed where it is readily 
available only because you may want 
to change the calibration for different 
applications. After many sessions with 
the metronome, the voltage of the bat- 
tery may begin to drop. This will not 
affect the calibration of the instrument 
until the voltage has diminished to pos- 
sibly 25 volts or less. Even then you can 
get many more useful hours of life from 
the battery by recalibrating. 

The heart of the metronome is the 
unijunction transistor. This tiny con- 
trol device displays a relatively high re- 
sistance between base 1 and base 2 (Bl 
and B2 in the schematic) when the 
emitter (E) is at zero potential with 
respect to Bl. Under these conditions, 
the current flowing through the 3.2 ohm 
speaker coil is very small (about 3 ma) 
and steady so that no sound is heard. 
As time passes, the top of capacitor C 
charges positively through the resistors 
Rl, R2, and R3. The potential of the 
emitter with respect to ground is, of 
course, the same voltage as that which 
appears across C at any instant. When 
E becomes positive enough, a very fast 
rise -time regenerative current flows 
from the emitter to ground, reducing the 
resistance between B2 and B1 so that a 
sudden surge of current flows through 
the voice coil of the speaker. This pro- 
duces a sharp and very distinct click. 
The moment C discharges through the E-Bl circuit, the condition is restored 
to normal, there is no sound, while C 
proceeds to charge once again at the 
same rate as before. In this action, the 
unijunction transistor is very similar to 
a thyratron. The tremendous advantage 
over a thyratron in this application is 
that virtually no heat is produced to 
cause changing beat -rate. In addition, 
the unijunction transistor, being battery 
operated, is not subject to line- voltage 
transients. Such transients often cause 
gas thyratrons to trigger at the wrong 
time. --. 

It's easy to master 

BASIC ELECTRICITY 
BASIC ELECTRONICS 
The Rider 'picture -book' way 

Fabulous illustrated training course now used by 
U. S. Navy -No Other Books Like Them! 

A Complete Idea on Every Page 
Here's how this easy, illustrated Course works: every page covers one complete idea! There's at least one big illustration on that same page to explain it! What's more, an imaginary instructor stands figuratively at your elbow, doing "demonstrations" that make it even easier for you to understand. Then, at the end of every section, you'll find review pages that highlight the impor- tant topics you've just covered. You build a thorough, step -by -step knowledge at your own pace - as fast as you yourself want to go! Sponsored by the Navy to turn out trained technicians in record time, this modern course presents Basic Electricity and Basic Electronics in a simple way that everyone can grasp - regardless of previous education! 

10 Complete Volumes 
BASIC ELECTRICITY -Volumes 1 and 2 cover DC com- ponents and circuits; Volumes 3 and 4 cover AC compo- nents and circuits; Volume 5 covers AC and DC motors and machinery. 
BASIC ELECTRONICS- Volume 1 covers Diodes and Power Supplies; Volumes 2 and 3 cover Amplifiers and Oscilla- tors; Volumes 4 and 6 cover Transmitters and Receivers. 

Home Study Without Correspondence 
This course is so different, so complete-there's no need for the usual letter writing, question and answer cor- respondence! Learn at home -at your own pace! 

10 Day Examination - Money Back Guarantee 
Send today for these exciting new training courses - you risk nothing! When you receive the volumes, examine them in your own home for 10 full days. If, at the end of that time, you're not completely satisfied, simply return the books to us and we'll gladly refund your full purchase price! Total cost for either 5- volume course is only $10.00! In Canada, prices approximately 6% higher. 

FOR A CAREER IN ELECTRONICS -MORE HOBBY FUN 
HIGH FIDELITY SIMPLIFIED (3rd Edition) by Harold D. Weiler, #142, $2.50 
STEREOPHONIC SOUND by Norman H. Crowburst, #209, 

$2.25 
HOME AIR CONDITIONING -Installation & Repair by J. Derman, F. Makstein, H. Seaman, #211, $3.50 
GETTING STARTED IN AMATEUR RADIO by Julius Berens, W2PIK, #199, $2.40 
HOW TO TROUBLESHOOT A TV RECEIVER (2nd Edition) by J. Richard Johnson, #152, $2.50 
HOW TO SELECT a. USE YOUR TAPE RECORDER by David Mark, #179, $2.95 

ORDER TODAY! 
Available at electronic parts jobbers, or use coupon. 

10-DAY UNCONDITIONAL MONEY -BACK GUARANTEE --i II JOHN F. RIDER PUBLISHER, INC., Dept. El-2 I 116 West 14th St., New York 11, N. Y. 
I have enclosed $ Please send me: 

BASIC ELECTRICITY, 5 vol. soft cover set, $10.00; Cloth Bound $11.50 
BASIC ELECTRONICS, 5 vol. soft cover, $10.00; 
Cloth Bound $11.50 
#142, 2.50 #209, $2.25 #211, $3.50 
#199, $2.40 8 #152, $2.50 0 #179, $2.95 

Name 
Address 
City Zone State 
In Canada 5% higher; add city and state sales taxes where applicable. 
GUARANTEE: Satisfaction guaranteed. All books returnable within 10 -days for full refund. 

February, 1959 
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AMAZING ELECTRONIC DISCOVERY! 

PORTABLE, TRANSISTORIZED TAPE RECORDER 

.. COSTS LESS THAN THE DOWN PAYMENT 

ON MANY STANDARD RECORDERS 

Here's the new, low- priced, battery -operated 
tope recorder you've been waiting fort Pow- 

ered by ordinary flashlight batteries and 

transistors -a finely engineered instrument 
- not a toy! It is multi- staged utilising 
transistors for superb lone clarity. Truly 

' portable - weighs less than 2 lbs. 

$3750 I 

Complete with Micro 
phone -Listening De- 
vin. Private Listener. I 

Sample Reel of Tape. I 

Deluxe Fitted Attache 
Type, Simulated 
Leather ('rrylne I 

Case. Set of Batteries. 1 

FREE! Extra 225 ft. 
Reel if Recording I 

Tape! 

CAN SAVE YOU MANY 
TIMES ITS COST THE VERY 

FIRST TIME YOU USE IT. 

You'll find a thousand and one uses for 
this amazing tope recorder. Use it as o 

dictating machine - to cut your office 
and home work in half. Use it to record 
soles meetings, interviews, group dis- 
cussions, on the spot reactions whe r 

you gol Use it for wonderful new fun 

with your children and family - to 
store up memories that will never grow 
diml It makes the perfect gift to give 
or getl 

WHAT LEADING MAGAZINES SAY 

Cosmopolitan - "The lost Word! . . . Capture baby's 
first words or a memorable family occasion. Dictate letters, 
reports, speeches. You con even re- record phono discs and 

rodio and TV shows!" 
Popular Mechanics - "Provides low cost, variable speed 

recording and playback." 
V.F.W. Magazine - "Imagine a precision -mode, battery 
operated tape recorder that weighs only two pounds, yet 

sells for this amazing low price." 
Send Check or Money Order. H COD - send $3.00 deposit 

FILNOR PRODUCTS INC., Dept. M -67, 101 W. 31 St., N. Y. 1. N. Y. 

IF IT'S EXTRA MONEY 

YOU NEED- 

Start A Spare Time Business 
With a 30 Postal Card As 
Your Only Investment 

Hundreds of men and women of 
all ages are earning extra 
money as part time subscription 
sales representatives for 
ELECTRONICS ILLUSTRATED and 
other leading publications. 
You need no experience to earn 
steady profits and you keep a 

cash commission on every sale. 
You operate in your own community 
by phone or personal calls. You 
will be authorized to sell new and 
renewal subscriptions along with 
special offers made by the publishers. 

To get started immediately -send 
us your name (on a 3c postal card) 
requesting free supplies and selling 
materials. You're under no obliga- 
tion and you'll be your own boss. 

Write to: Electronics Illustrated Subscription Dept. DE 

Fawcett Bldg., Greenwich, Conn. 
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A VTVM Kit 

Continued from page 69 

age or tube aging. A 6AL5 completes 
the 2 -tube lineup. It serves to rectify, or 
change to DC, any AC voltages meas- 
ured with this meter before applying 
them to the bridge tube. 

The meter face is calibrated in two 
ways; RMS and P -P. RMS (root mean 
square) is the most common way of 
identifying AC. For example, your 117 
volt house current is really 117 volts 
RMS. If you measure it with this meter 
the scale just below 117 volts reads 331 
volts P -P. This is a "peak -to-peak" 
value, often used in TV and allied types 
of servicing. 

The other scales are marked in dec- 
ibels for running frequency response 
curves on hi -fi gear, and a zero center 
feature necessary for aligning FM 
tuners. 

Although this is the kind of meter a 
beginner usually doesn't acquire until 
he graduates from the "crystal set" 
class, Paco has geared the construction 
manual to him. Soldering techniques are 
extensively described along with hints 
on mounting components. 

The quality of components in the kit 
is excellent. Avoid damaging the more 
delicate ones, mostly precision resistors, 
by too much heat or solder. A hot iron 
quickly touched to the lug appears to be 
the best method -as long as the solder 
becomes hot enough to flow and dries 
shiny. 

Total construction time ran five and 
a half hours with about 45 extra minutes 
for the simple calibration procedure. 

At $31.50, the Paco V -70 represents 
a good buy for the hobbyist or service- 
man in need of a sensitive meter.+. 

Probes are shorted to zero -in the ohms scale. 

Electronics Illustrated 

s 

www.americanradiohistory.com

www.americanradiohistory.com


 

X -Rays ... Safer Than Ever 
Continued from page 41 

basically the same principle of electro- 
luminescence. With this device, the 
physician can fluoroscope his patient, 
remove him from the apparatus, then 
make the image reappear on the screen 
simply by turning on the X -ray again. 
The retentive quality of the screen can 
last for 17 hours, but in that time the 
image can only be re- viewed once for 30 
seconds. 

In another electronic departure, the 
Rauland Corporation has introduced an 
X -ray image amplifier tube which pro - 
vices a picture 350 times brighter than 
conventional fluorescent screens. The 
image is not only brighter, but larger, 
permitting the physician a view of, for 
example, an entire adult heart, or a com- 
plete stomach, or the entire colon while 
radioactive barium salts are moving 
through the various parts of the body. 
Its exceptional brightness eliminates the 
problems involved in viewing portions 
of the human body which are too thick 
to penetrate. 

The Rauland image tube has a pick- 
up screen of 41 square inches, whereas 
ordinary medical X -ray image tubes 
have viewable fields of only 16 square 
inches. The increased viewing area per- 
mits the doctor to quickly locate the 
region he wants to examine and orient 
himself to other parts of the body. The 
dosage of X -rays to the patient can be 
cut with this image tube to one -tenth 
of what was previously required. This 
allows longer examination under X -rays 
an3 may be used to observe the heart 
or other organs while the patient is un- 
dergoing surgery. 

Various methods of X -ray presenta- 
tion are possible with this extra -bright 
tu'De, such as direct viewing of the mag- 
nified image through an optical system 
built into the X -ray equipment, viewing 
via closed circuit TV, consultation be- 
tween doctors in different cities, and 
the taking of movies of the image. 

These new X -ray devices will keep 
medical radiation at a level which is 
harmless to doctors, patients and the fu- 
ture of the human race, yet at the same 
time give your physician a tool more 
efficient than ever before. 

February, 1959 

QUALITY CUT QUARTZ 
FOR EVERY SERVICE - All crystals made from Grade "A" 
t8 imported quartz -ground and etched 

to exact frequencies. Unconditionally 
guaranteed! Supplied in: 
FT -243 holders. Pin spacing 1 /2 ". Pin 

F}7 4. KC diameter .093. 

TEXAS CRYSTA ' HC /6U metal sealed holders. Pin 

aVtR g,GU spacing .486 ". Pin diameter .050 or 
us 

DC -34 holders. Pin spacing 1/4 ". Pin 

./n. 
. 

diameter .156. 
MC -7 holders. Pin spacing %4 ". Pin 
diameter .125. 

1 I! I FT -171 holders. Pin spacing 1/4". 
Banana pins. 

MADE TO ORDER CRYSTALS 
1001KC to 2500KC: 

.01% Tolerance $2.00 .005/ Tolerance $2.75 
2501KC to 9000KC: 

.01% Tolerance $1.50 .005% Tolerance $2.50 
9001KC to 12,000KC: .005% Tolerance $3.00 

Specify holder wanted. 
13500 

.005% 
hermetically 

fits octal tube socket 51.751 
ANY AMATEUR, NOVICE, TECHNICIAN BAND CRYSTALS 

01% Tolerance $1.50 each -80 meters 3701 -3749 KC, 
40 meters 7152 -7198 KC, 15 meters 7034-7082 KC, 6 meters 
8335 -8650 KC (within !KC) 

NEW CITI?LEN BAND CLASS D CRYSTALS $1.50 
Following Frequencies in Sleek. (Frequencies listed in mega- 
cycles) 26.965, 26.975, 26.9E5. 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 7 205 27.215, 27.225. 

ASK YOUR LOCAL PARTS DIS'R1BUTOR FOR TEXAS CRYSTAL) 
LOOK FOR YELLOW & RED DISPLAY BOARD. 

SEALED OVERTONE CRYSTALS supplied in metal HC /61.1 
holders -pin spacing .486, diameter .050. 
10 to 30 MC. .005 tolerance . $3.85 ea. 
30 to 54 MC..005 tolerance $4.10 ea. 
55 to 75 MC..005 tolerance $4.25 ea. 

FUNDAMENTAL FREQ. SEALED CRYSTALS 
In HC /6U holders from 1400KC- IO,000KC any frequency 
.005 tolerance $3.50 ea. 

TEXAS CRYSTALS, TRANSISTORIZED 
100 KC MARKER OSCILLATOR 

Compact, portable, in attractive metal carrying case with handle. 
Size: 4 "H x 3 "W x 5"0. Connects to any receiver to get 100 KC 
markers from 100 KC to 50 MC. Factory wired 
with two transistors, one 100 KC crystal, self- $ 795 contained battery. Shipping weight, 10 oz. Add 
50c for prepaid parcel post. Net 

MARINE FREQUENCY CRYSTALS 
All marine frequencies from 2000- 3200KC 
.005 tolerance $2.50 
(Supplied in either FT -243, MC -7, or FT -171 holders.) 

RADIO CONTROL CRYSTALS 
In Stock For Immediate Delivery. (Frequencies listed in mega - 
cycles) Sealed Crystals 26.935, 27.045, 27.095, 27.145, 27.195, 
27.255. 
(I:," pin spacing . . specify pin diameter .093 or .050) $2.50 ea. 
Stock crystals in FT -243 holders from 5675KC to 8650KC 
in 25KC steps 750 or 3 for $2.00 
FT -241 lattice crystals in all frequencies from 370KC to 
to 540 KC (All except 455 KC and 500 KC.) 50e 
Matched pairs +15 cycle: $2.50 per pair. 
200 KC Crystals, $2.00; 455 KC Crystals, $1.50; 500 KC 
Crystals, $1.50; 1000 KC Frequency Standard Crystals, 
$3.50; 100 KC Frequency Standard Crystals, $4.50; Dual 
Socket for FT -243 Crystals, 15e; Ceramic socket HC /6U 
Crystals, 15e. 

(Add 5f per crystal -for postage and handling.) 
WRITE FOR CATALOG AND QUANTITY PRICES. 

Texas Crystals 
The Biggest Buy in the U.S. 

8538 W. GRAND AVENUE RIVER GROVE, ILL. 
ALL PHONES - GLADSTONE 3 -3555 

Terms. All items subie:l to prior sale a.d change of 
price without notice. MI crystal orders MUST be ac- 
companied by checo, cosh or M.G. WITH PAYMENT 
IN FULL. NO C.O. D.,. Postpa;d shlpmenrs mode in 
U.S. and possessions only. Add Sc per crystal for 
postage and handling charge. 
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RADIO CONTROL HEADQUARTERS 
Nr opmrM r'as 

lr7cdn , r, bod 
. 

r 
F 

s 
E F e 

-tc ed 
FRoEr E 

F CCA TArLm O5 0T. t 5. 

HANDIE Basle Transmitter A Receiver Chassls$7.@G , 

TALKIE New. Wired, with Dual Tube s77 

[FORE YOU BUY COMPARE: (27.255 Mn.) 
pt rIol R/C TRANSMITTER / 
ails Neld i 

Modal A-1-Made in USA /Li] 
Greatest rower -up to 5 watts input 
Greatest Distance -Range up to w. miles 
Gyro Magic Tuning Indicator- simplest tuning 
Versatile- operates from 90 to 180 Volts "A" 
Complete i Guaranteed with Antenna 6i 

Ready to operate (les battery. $17.95 Complete Kit At 
R/C RECEIVER cúß / °pl ü 
v!Lh Relay, Tuba A Accessories, $$.61 

, actory Tested, Stoll, approx. 3 Oz. _ _ Q 

"MITE" MINI RELAY 5000 ohm, 11/4 Ma Pullin 2.50 
New! COMPOUND ESCAPEMENT $3.95; SN ESCAPEMENT 2.95 
STORAGE BATTERIES: B54, 2V. 3"x4"051/4", 27 Amp, Hr 

3.45 NT6 MINI 6 Volt. 4 Amp/Hr. 2)/j "xla4 "x31 
R,C TRANSMITTER & RECEIVER KIT: 271/4 Mc. 5 watt -Tube 
Simple Tranam. 2-Tube Rec. Incl. Drilled Bsee, Wound 
Coll. Res., Cond., SIGMA Relay, Instructions 59.95 

SIGMA OF RELAY: 6000 ohms $5.95; 6 -REED -RELAY 14.95 
R C BOOKS: Model Control $1; Radio Control $1; Handbook 2.25 
CRYSTALS: 27.255 Mc. _ _ $2.85; HOLDER 
2" METERS: 0.1 Ma. $3.65; 500 MlcroA $3.95; 3 Ma. 2.95 

l'oeket MULTITESTER: 3000 ohm, volt, checks volts, 
ohms, roe., 11 ranges, uses 1% multipliers $9.95 

2-0V BATTERY CHARGER KIT $4.95; WIRED 6.95.. 
CHARGER for DRY BATTERIES will charge standard 
dry cells (11/2-9OV) up to S times original life____ 4.95, 
RELAY CONTROL UNIT Incl. Sensitive 1(1,000 ohm 
Sigma Relay (11:4 Ma.) Thermal HI -metal Strip. ¡- 
Healing Element Hi Z Audio Choke. MiniAlnlcoMagnt.Non 
tamp, Resistors Capacitors 

ELECTRIC MOTOR 
ONLY 

990 MINI STO0AGe CELLS 2V 75c; 
TUBES: XEGI, RE6I. 3A4, 1A04, 3A5, TRANSISTOR .99 
RELAYS: 10K ohm, 2 Ma DC or 110V AC SPDT 95c; SPST__ .85 
Experimenters' SOLDERING IRON .99 
EARPHONES: Plug In Type $1.95 Standard, Dual 2000 ohm 2.50 
Experimental 3V DC MOTOR i GEARS 1.25 
THROAT MICROPHONES 950; TOY MOTOR KIT .45 
DYNAMOTORS; 6V -150V @ 100 Ma. 6.95 

12,24V in 250 ¡500 V @ 50 Ma. 9.95 
Mini TRANSMITTER -Radiosonde 390 -410 Mc. 

with 2 Tulles in . l) box 21/4, x21,4 "x4a" 1.50 
Radiosonde MODULATOR Assembly Incl. Mini Sena. Relay, 

Aneroid Hurometrr- operated Slide Element, in plastic case 1.50 
Coiled PHONE CORD 4.Cnnductor, stretches to 6 ft. __ .95 
MICROSWITCH Mini ISMI 31.25; Regular Size .65 

GYRO ELECTRONICS CO. MErVI)EeK 13, N.' y. 

Make over 150 Small Computing and Reasoning Machines with 

BRAINIAC® 
A BETTER ELECTRIC BRAIN CONSTRUCTION KIT 

ONLY 517.95 -WHY PAY MORE? 

EQUALS OUR ORIGINAL GENIAC(g 
electric brain construction kit (Dec. 
1955) PLUS many improvements 
and additions -over 600 parts in- 
cluding 116 patented wipers 
that all switches work well. Instead 
of 

n 
v ri g only 33 machines, 

BRAINIAC gives full specifications 
for 151 computing, reasoning. 
arithmetical, logical, puzzle-solv- 
ing all 33 

game-playing 
i(1955) 

machines 
118 

B RAINIACS (1956.58). Each ma- 
chine works on a single flashlight 
battery -all connections with nuts 
and bolts -no soldering required 

is FUN to make-FUN to use 
and play with -and TEACHES roo 
something new about computing and r asonin9 circuits. 
ORIGINATED AND PRODUCED EXCLUSIVELY by (Berkeley Enterpriu9, 
B RAINIAC is the result of 8 years' design and development wk 
with miniature mechanical brains including: Geniec (see "Genius: 
Small Electric Brain Machines and How to Make Them" by E. C. 
B erkeley, 64 pp., published 1955 by Geniec Project, a partnership with 
Oliver Garfield discontinued September 1955)' Relay Moe (automatic 
machine playing tit- tat -toe pictured in Lite Magazine, March 1956); 

(etc. Berkeley is Author of 'Giant Brains w Machines that Think" 
Wiley, 1949) and other brooks Es papers; Editor of the agm 

"Computers and Automation "; Designer of all the Brainiacs n more 
than half of the 33 Geniacs (1955); etc. 
WHAT CAN YOU MAKE WITH BRAINIAC KIT K 17? LOGIC MA- 
CHINES: Syllogism Prover, Intelligence Test, Boolean Algebra Circuits, 
etc. GAME -PLAYING MACHINES: Tit- Tat -Toe, Nim, Black Match. 
Wheeled Bandit, etc. COMPUTERS: To add, subtract divide, multiply 
using decimal or binary numbers; Forty Year Calendar, etc. CRYPTO- 
GRAPHIC MACHINES: Coders and Decoders, Lock with 15,000.000 
Combinations. etc. PUZZLE -SOLVING MACHINES: The Missionaries 
and the Cannibals, Submarine Rescue Chamber, The Uranium Rocket 
Ship and the Space Pi etc. QUIZ MACHINES: History, geography, 
mathematics, etc. . . AND MANY MORE! 
WHAT COMES WITH YOUR BRAINIAC? Complete descriptions of 
153 experiments Manual of explanation/instruction by E. C. 
B ley Over 600 pieces including control pane, multiple switch 
discs Jumpers, improved wipers, bulbs, sockets, etc. Over 
160 circuit diagrams including 46 exact wiring templates "How to 
Go from Brainiacs and Genie . to Automatic Computers" by E. C. 
Berkeley Claude Shannon's historic 1938 paper "A Symbolic Analy- 
sis of Relay L Switching Circuits" List of references to computer 
literature Etc. 
B RAINIAC KIT (1958 Model) K 17 the kit with limitless 
possibilities backed by an organization of 10 years standing in the 
computer field 517.95 
(For shipment west of Mississippi, add BOe outside USA, add S1.8O) 

7 -DAY FULL REFUND GUARANTEE IF NOT SATISFACTORY 
MAIL THIS COUPON- ---- 

I BERKELEY ENTERPRISES, Inc. 
815 Washington St., R171, Newtonville 60, Mass. 
Please send Brainiac Kit K 17. (Returnable in 7 days for full I 

ifund if not satisfactory-if in good condition.) I enclose 
n full payment. 

My Name and Address a attached. 

Radiation Does The Trick 

Continued from page 55 

of spoilage, but if an electron beam is 
strong enough to kill all bacteria, the 
flavor of some foods may suffer. Too 
much radiation will change a steak's 
flavor and color. The taste of pork and 
chicken, on the other hand, is not 
changed by radiation, no matter how 
strong the dose of electrons. Some foods, 
such as berries, require only surface 
treatment to kill spoiling bacteria. How- 
ever, since it is impractical to rotate 
each berry under the beam of an accel- 
erator, the beam must be strong enough 
to penetrate an entire package. 

The future of irradiated foods may lie 
in pasteurization (the killing of some 
bacteria) rather than sterilization (the 
killing of all bacteria) . Spoilage will be 
retarded, not indefinitely of course, but 
flavor will be retained. Using this 
process, fresh food can be kept for a 
few weeks instead of only a few days 
without cooking or refrigeration. En- 
zymes- chemicals occurring naturally 
in food -can be destroyed where neces- 
sary by partial cooking, scalding or 
blanching. 

Irradiation of foods is bound to result 
in better and cheaper foods due to the 
lower transportation costs (no refriger- 
ated cars necessary) , less spoilage en 
route, on the grocer's shelves, and in 
the consumer's home. Some foods may 
be held long beyond the normal season 
without expensive cold storage. The 
housewife who habitually forgets to 
thaw her frozen hamburger for the eve- 
ning meal need never worry if her ham- 
burger is irradiated. It wouldn't have 
been frozen in the first place. 

When will irradiated foods be avail- 
able to the public? Not for a couple of 
years yet. Under United States food 
and drug laws, food which is processed 
by any new method cannot be placed 
on the market until "feeding tests" have 
been made for several years. In these 
tests, the irradiated foods are fed to rats 
and results are observed for several 
generations of these animals. Tests of 
this sort were made over the past two 
years and two more years of tests and 
evaluation are required before irradi- 
ated foods may be used in trade. --- 
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A Time Delay Switch 

Coeflnued from page 51 

the AC supply cord into the rear con- 
nector and the lamp or other load into 
either of the top connectors. When the 
switch is thrown to ON the load is con- 
nected. Throwing it to FAST OFF 
cuts the power immediately. When, 
after the load has been connected for 
a short while, the DELAY OFF position 
is used, the load will turn off auto- 
matically after 20 seconds. Of course 
the delay time may be changed by plug - 
gir.g in another thermal delay relay of 
the same heater voltage but different de- 
lay period. 

The life of the device is estimated at 
me - - -re than 10,000 operating cycles. The 
load limit, as constructed is approxi- 
mately 220 watts. As long as the elec- 
trical circuit remains unchanged the 
physical format may be modified to fit 
any individual needs. 

Listen To A Printed Page 

Co,gfinued from page 39 

converted for use with the Synchro- 
reader. Work is being done to develop 
a transparent magnetic recording film to 
permit both printing and sound on both 
sides of the paper. 

The possibilities for Synchroreader 
use are limitless: Photograph albums 
that talk, blueprints with spoken direc- 
tions, talking letters, international pic- 
ture magazines with texts spoken in 
many languages, school textbooks that 
talk, written music with orchestral ac- 
companiment on the back for home 
practice, newspapers that achieve their 
impact by recording news sounds on the 
spot, etc., etc. 

The Synchroreader has been recog- 
nized as a significant invention in the 
audio field. Canon Camera Co., Inc., 
one of Japan's leading export manu- 
facturers, is collaborating in the 
manufacture and distribution of the 
Synchroreader. Tokyo Electrochemical 
Industries, Ltd., is developing the Syn- 
chrosheet. Their introduction on the 
world market will be another step, a 
giant step, toward better, more interest- 
ing communication between the peoples 
of the world. --41-- 

February, 1959 

See the New Easy -to -Build 

ARKAY STEREO 
Award Whining 

HIGH FIDELITY KITS 

AT LOWEST PRICES! 

Arkay CS -12 
12 Wafts Stereo 

Pre -Amp and Amp 

Easy -to -build Kit $3 595 
Enjoy the latest in High Fidelity listening -Stereophonic repro- 
duction through the new ARRAY low -cost Stereo Pre -amp and 
amp. Model CS -12. 12 watt Stereophonic and M 1 inte- 
grated power amplifier and pre -amp of advanced design. Selects 
and controls all Stereo or Monaural program material. Operates 
from any ceramic or crystal cartridge, high output tape decks, 
tuners and other auxiliary equipment. All inputs are of the 
dual variety for the rendering of full Stereo reproduction. 

ARKAY SPA -55 STEREO AMP 
Prieed for everyone's budget, here at last is a STEREO amp which 
is almost a must for every STEREO tan! Housing two identical 271/2 watt distortion -free amplifiers the SPA -55 Is unsurpassed in quality 
and performance. The SPA -55 may be used as a STEREO amp, a 
bi -amp, and as a 55 watt Monaural unit. 
Wired and tested $79.95 Easy -to -build kit $64'95 
SPA -35 35 watt $62.95 Easy -to -build kit $49.95 

ARKAY SP -6 STEREO 
CONTROL CENTER 

The SP -6 is a completely self powered 
sensitive dual pre -amp with dual in- 
puts and outputs. Engineered to fit 
your requirements today, as well as tomorrow, the SP -6 provides 
unparalleled flexibility. Output of both amps is individually adjusted 
by one control, reverse position, hi lo filters, etc. 
Wired and tested $62.95 

SAVE! Easy -to -build kit $39.95 
Prices less cover -for panel mounting 

461=0030.»- 
ARKAY ST -11 AM -FM 

STEREO TUNER 
Here, for the first time, is an AM- 

of every audiophile. Unmatched by 
units cos ng twice the price, the ST-II is two distinct receivers in 
one featuring 4 uV. for 20 db quieting. Variable AFC. Single front 
panel switch controls AM, FM or STEREO selection. 
Wired and tested $74.50 

SAVE! Easy -to -build kit $49.95 

ARKAY SA -25 STEREO 
PRE -AMP PLUS 

ONE 25 WATT AMP 
Here Is the finest dual channel ore -amp 
and amp on one precisely engineered 
and designed chassis ... an eeonomical, 

practical way to convert to STEREO. When the SA -25 Is attached to 
your present power amplifier it reproduces two separate channels of 
sound for STEREO from tape. records, and AM -FM. One easy, in- 
expensive step brings you the realistic, breathtaking magic of STEREO -with Arkay's SA -25. 
Wired and tested $89.95 

SAVE! Easy -to -build kit $59.95 
All orient 5p /e higher west of Mississippi 

NOW AT YOUR LOCAL DEALER! 

FREE' Illustrated catalog With aetauea ,poi macetipns 
e! Arkay Hi -Fi 

:ter, 
Raaio and lost equipment. Write 

today for your free copy. 

122 CEDAR STREET 

NEW YORK 6 
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ELE TRONIC ILLUSTTRA`fED 

Your advertisement can reach this mail- buying audience for only 250 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 April issue must be in our office by January 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 -D); also abbreviations as 

35MM, 8x10, D.C., A.C. 

SAVE MONEY ORDER BY MAIL 

FOR SALE 

WORLD'S LARGEST Electronic Parts 
Catalog -New 1959 edition. Over 150,- 

000 sta¡sdard items sold through parts 
distributors at your fingertips. Complete 
product descriptions, specifications, 
prices: 11,500 illustrations, 1,536 pages. 
Used by hams, hobbyists, experimenters 
everywhere. Only $3.50 from local radio - 
TV parts distributors, or send check/ 
money order direct. Radio -Electronic 
Master, 58 Madison Avenue, Hempstead, 
N. Y. Free 24 -page Panel -Flashlight Lamp 
Chart with Direct Order. 
BUILDER -EXPERIMENTERS: WE want you 

on our mailing list. Send name and ad- 
dress to: Radio Workbench Magazine, 
Carlsbad, N. M. 
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 250. Barry 
Electronics Corp., 512 Broadway, (Dept. 
EI.), WA 5 -7000, New York 12, N. Y. 

RING -VALVE JOB while driving, $6.00. 
Literature. Motaloy, Grantham 6, 

Penna. 

PLASTIC LAMINATING Press. Also Book 
on Plastic Laminating for Profit and 

complete source of supplies. Write 
Harvey Kessler, Box 34, Madison, Minn. 
TRADEIN TV $6 Up. Also color. Write 

Justis, Newport, Del. 

BUSINESS OPPORTUNITIES 

GROW MUSHROOMS. We buy mush- 
rooms and pay high prices. Use cellar, 

shed and outdoors. Spare, full time, year 
round. We sell 100% pure Cultured 
Mushroom Spawn. Free Book. Mush- 
rooms. Dept. 315, 2954 Admiral Way, 
Seattle, Wash. 
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. 
$200. MONTHLY POSSIBLE, Sewing Baby - 

wear! No house selling! Information 
Free. Send name to Cuties, Warsaw 168, 

Ind. 
FREE "FRANCHISE Profit Letter" de- 

scribes nationwide opportunities. Ex- 
clusive distributorships, dealerships, 
agency operations. Write today. National 
Franchise Reports, E1 -528, 333 North 
Michigan, Chicago I. 

LIFETIME INCOME! Free home business 
catalog. Guthries, 5123E Eagle Rock 

Boulevard, Los Angeles 41, Calif. 

MAIL TRADE Magazine has moneymaking 
opportunities galore. Sample 250. Don- 

ovan, ,79-E Greenbelt, Levittown, N. Y. 

MAKE $25 -$50 WEEK, clipping newspaper 
items for publishers. Some clippings 

worth $5.00 each. Particulars free. Na- 
tional, 81 -EX, Knickerbocker Station, New 
York City. 
609 ODD SPARE -TIME Businesses. 

Institute, Box 1001 -EIA, Evanston, Ill. 
$1,000. MONTHLY POSSIBLE, raising 

Earthworms -African Giants. Backyard 
Garage, Basement. Complete Illustrated 
Booklet, explains raising, feeding, pack- 
ing, marketing. Only 2501 Ozark Worm 
Farm -E, Willow Springs, Mo. 
MAKE MONEY mailing. Literature Free. 

8007 -E SE 65th Ave., Portland 6. Ore. 

. HI-FI 

TRANSISTORIZED POCKET Stereophonic 
Radio, AM -FM Short Wave. Informa- 

tion. Send stamped self- addressed en- 
velope. Ekeradio, 650 N. Fair Oaks, Pasa- 
dena, Calif. 
UNUSUAL VALUES. Hi -Fi components, 

tapes and tape recorders. Free catalog 
EI, Stereo Center, 51 W. 35 St., NYC I. 

PHONOGRAPH RECORDS cheap, post- 
paid. Catalogue. Paramount, Box 242 -E, 

Williamsport, Penna. 

CROSSOVER NETWORK Kits. Write 
Watson Industries. 110 Mildred Ave- 

nue, Venice, California. 

EMPLOYMENT OPPORTUNITIES 

COPYRIGHTED REPORTS. Best paying 
jobs with travel, adventure, promo- 

tions. Construction, aviation, shipping, 
oilfields, laborers, clerical, trades, super- 
visory, factory, unusual opportunities. 
Skilled - unskilled. Foreign - stateside. 
Men -Women. Only $2.00 ($2.25 Airmail) 
(COD'S Accepted), including registra- 
tion- advisory service. Satisfaction guar- 
anteed. Included free: Special reports on 
Alaska -Venezuela -South American op- 
portunities- husband & wife foreign jobs. 
Research Services, Suite 514 -EI, Meramec 
Building, St. Louis 5, Mo. 
PRINTING - 'ADVERTISING SALESMEN. 

Excellent moneymaking sideline selling 
Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco " -EI, Box L, 
Boston 19, Mass. 

GUARANTEED HOMEWORK! Cash Com- 
missions! Free Outfits! Hirsch, 1301 -25 

Hoe, New York City 59. 

JOBS -HIGH Pay; USA, So. America, 
The Islands. All trades. Many corn - 

panies pay fare. Write Dept. 72S, 
National Employment Information, 1020 

Broad, Newark, N. J. 
JOBS OVERSEAS. Reply to X -109, Hub 

Station, New York 55, N. Y. 

EARN BIG Money. Be A Success. Tre- 
mendous Opportunities. Don't dream 

of success. Be one. Grasp your opportu- 
nity now by sending $1.00 far U.S.A. 
Overseas Job List and Guide Book aiding 
you to get the job you want. Futures Un- 
limited, Dept. E, 222 West 33 Street, New 
York City I. 

HIGH EARNINGS in electronic, electro- 
mechanical drafting, designing. De- 

gree unnecessary. Technical Guidance, 
Box 1653, Boston 5, Mass. 

TAPE RECORDERS 

THE AMAZING Electronic Educator 
offers exciting new concept in educa- 

tion. Free details. Sleep- Learning 
Research Association, Box 24 -EI, Olympia, 
Wash. 
TAPE RECORDERS, Hi -Fi Components, 

Tapes Unusual Values. Free Catalog. 
Dressner, 69 -02 2, 174 St., Flushing 65, 
N. Y. 

RADIO & TV 

GIANT REPAIR Kit! For Radio and TV. 
Terrific for Servicemen, Experimenters, 

etc. Includes 5FP7 Test Tube, Service 
Hints, Schematics, Huge Parts Assort- 
ment, etc. Fabulous Buy At Only $6.99. 
Allkit, Box 98, Midwood Station, Brook- 
lyn 30, N. Y. 
TRANSISTORIZED POCKET Stereophonic 

Radio, AM -FM Short Wave. Informa- 
tion. Send stamped self- addressed en- 
velope. Ekeradio, 650 N. Fair Oaks, Pasa- 
dena, Calif. 
DIAGRAMS FOR repairing radios, ampli- 

fiers, $1.00; television $2.00. Give make, 
model. Diagram Service, Box 672 -EI, 
Hartford I, Conn. 
TRANSISTOR EXPERIMENTERS: Amazing 

original circuit. Ciardi, 1119 -C Luzerne, 
Scranton, Penna. 

EDUCATION & INSTRUCTION 

ENGINEERING DEGREES Earned through 
Home Study. Electronics, Electrical, 

Mechanical, Civil, Physics. When writing, 
specify course desired. Pacific 
International College Of Arts And 
Sciences primarily a correspondence 
school. Resident classes also carried. 
5719 -E Santa Monica Blvd., Hollywood 38, 

Calif. 
ATOMIC ENERGY Career -Home study, 

small monthly cost. Organize school 
club, 50¢ weekly per member. Atomic 
Energy Institute, (Signal Mtn. 2,) Tenn. 

LEARN ELECTRONICS, Radio, TV, Sonar, 
etc. at home in spare time with 

Christy's Complete Training Program. 
Valuable test kits, illustrated lesson man- 
uals -Pay Later Plan. Christy Trades 
School, 3214 W. Lawrence, Dept. T-413, 
Chicago 25. 
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COMPLETE YOUR High School at home 
in spare time with 62- year -old school. 

Texts furnished. No classes. Diploma. In- 
formation booklet free. American School, 
Dept. X237, Drexel at 58th, Chicago 37, 
III. 
"HYPNOTIZE ... ONE word . One 

fingersnap," on stage. Satisfaction -or 
refund. $2. Hypnomaster, 846 -L9 Sunny - 
side, Chicago 40. 

LEARN WHILE Asleep. Exciting details 
free. Sleep- Learning Research 

Association, Box 24-El, Olympia, Wash. 

ELECTRICAL SUPPLIES & 
EQUIPMENT 

APPLIANCE PARTS Wholesale, Cata- 
logue 25¢. Simelco, 26 South 20 Street, 

Birmingham 3, Ala. 
ELECTRIC PENCIL: Engraves all Metals, 

$2.00. Beyer Mfg., 10511-El Springfield, 
Chicagc 43. 

PLASTICS 

NEW, DO- IT- YOURSELF casting and 
molding Plastics! Make Beautiful and 

Unusual items. No Experience or Machin- 
ery Necessary. An Exciting Hobby, a 
Profitable Profession. Send 25¢ for Big 
64 page Catalog listing Hundreds of Ma 
tenais, Molds, Jewelry, Accessories and 
Complete Outfits. Castacraft Corp., 
Dept. 8-72, P. O. Box 555, Palo Alto, 
Calif. 

NEW LIQUID Casting Plastic clear, col- 
ors. Embed real flowers, minerals, bio- 

logical specimens, delicate instruments, 
electronic parts. Also cold setting resin 
and fiberglass for laminating, casting, 
molding, coating. Manual 25¢. Castolite, 
Dept. B -I16, Woodstock, Ill. 

INVENTIONS & INVENTORS 

INVENTIONS WANTED for manufac- 
turers. Free details. Write Allen, 712 

Davis Bldg., Dallas 2, Texas, Dept. J. 

MISCELLANEOUS 

SAVE 5" ON Vitamins. New, free cata- 
logue lists all brands, formulas, prices. 

Compare and save. State vitamins now 
using. Vitamin Specialties, Box 4435 -E, 
Philadelphia 40, Penna. 

"RULE OTHERS with thoughts." (Telepa- 
thy.) Details- stamp. Clarion, 846 -L9 

Sunnyside, Chicago 40. 

PENNY PRINTING, Letterheads, Enve- 
lopes, penny each. Minimum 50. 109 

North Adams, Burlington, Iowa. 

FREE CATALOG, postpaid printing, rub- 
ber stamps. DM Press, Sebastopol, 

Calif. 

"COBRA. DEFENSIVE street -fighting 
tricks." Designed to help peaceful 

adults. $2. Gaucho, 846 -L9 Sunnyside, 
Chicago 40. 

STAMPS & COINS 

100 LARGE U.S. commemoratives -only 
25¢ with approvals. Wm. Rice, 87 Wash- 

ington Ave., Kingston 37, N. Y. 

INDIAN CENT plus Bargain Lists 10¢. 
Hutchinson's, Box 4747, Philadelphia 

34, Penna. 

FREE POSTAL Zool U. S., Australian 
Animal Stamps. Approvals. Barnes, 920 

SW 28, Oklahoma City 9, Okla. 
BEAUTIFUL STAMP albums and stamps. 

Send 200 for catalogue. New -Way 
Stamp, Lawrence 6, Mass. 

UNITED NATIONS. Five different 10¢. 
Approvals. Anderson, 1112 Harrison, 

San Francisco 3, Calif. 

TERRIFIC U.S. Price List Free! Bailey, 
45 Bromfield, Boston 8 -X, Mass. 

DETECTIVES 

DETECTIVES -WORK Home -Travel. Ex- 
perience unnecessary. Detective Par- 

ticulars free. Write, Wagner, B -125 West 
86th, New York 24. 

MUSIC 

SONGPOEMS AND Lyrics Wanted! Mail 
to: Tin Pan Alley, Inc., 1650 Broadway, 

New York 19, N. Y. 

Desert Into Oasis 

Continued from page 71 

canals and onto farms once barren des- 
ert.. Thanks to this controlled water 
supply, this desert is now producing 
multi -million dollar cotton, citrus and 
grape crops. Drought, a nasty word in 
the Southwest, is not the destructive 
ogre it once was. 

Mormon Flat is tied to the distant 
Mesa switching station by a 25 -cycle 
carrier current in a power line. At his 
duplex switchboard, the Mesa operator 
can make periodic checks on how the 
dam is functioning simply by glancing at 
a set of meters and dials. A loud alarm 
or a flashing light signals emergency 
trouble that can be rectified by other 
remote controls. 

Once the operator has pushed the 
starting switch, electronics takes over 
through multitudes of relays to guide 
pre -set amounts of water from Canyon 
Lake into the main turbine penstocks 
through several lesser penstocks and 
water gates. After power has been gen- 
erated, the water drops into the tail race 
and then flows on to Saguaro Lake of 
Stewart Mountain Dam, where it is 
again used for hydroelectric generation. 
From there it's useti as irrigation water. 

To put into operation the vast con- 
version at Mormon Flat, engineers had 
to install end devices on the multi-pur- 
pose line connecting the dam with the 
switching station to select out the car- 
rier current. They had to install load 
limiting controls, synchronizing motors 
for the water gates, vast numbers of 
switches, relays and circuit breakers to 
actuate temperature, oil flow, air pres- 
sure and emergency shutdown equip- 
ment. Alarms of every description had 
to be placed where they would provide 
fail -proof operation. 

Salt River Project officials are con- 
vinced that the conversion of Mormon 
Flat Dam to automatic remote control 
contributes greatly to its high efficiency, 
and plans for the conversion of another 
dam are now on the drawing boards. 

Now, with this Salt River Project, the 
Arizona farmer can pick up his tele- 
phone and order water without waiting 
for uncertain rainfall. And from his po- 
sition before the small switching panel 
in Mesa, the dam operator is not only 
controlling the 224' high Mormon Flat 
Dam 31 miles away, but in a sense he is 
controlling the destiny of thousands of 
persons living in an area which without 
irrigation water would soon return to 
desert. -0- 
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NO OTHER TUBE TESTER MADE- 
AT ANY PRICE -can MATCH the VALUE 

of the CENTURY 
FAST -CHECK iì 

Dimensions: Width: 145/e" 
Height: 11V4" Depth: 43A" 

Special compartment ac- 
commodates line cord and 
Picture Tube Test Adapter 

Picture Tube Test Adapter 
Included With Fast -Check 
Enables you to check all picture 
tubes (including the new short - 

neck 110 degree type) for cath- 
ode emission, shorts and life 
expectancy ... also to rejuven- 
ate weak picture. tubes. This 
feature eliminates the need of 
carrying extra instruments and 
makes the FC -1 truly on all - 
around tube tester. 

FAST- CHECK'S low price is 

made possible because you 

are buying direct from the 

manufacturer. 

114 

20,000 SERVICEMEN CAN'T BE WRONG! 
See for yourself -AT NO RISK -why over 20,000 servicemen 
selected the FAST -CHECK above all other tube testers - 
regardless of price. With the FAST -CHECK you will make 
every call pay extra dividends by merely showing your 
customer the actual condition and life expectancy of the 
tube. The extra tubes you will sell each doy will pay for 
the FAST -CHECK in a very short time. 

Guaranteed for 
One Full Year 

Model FC- housed 
in sturdy wood car- 
rying case complete 
with CRT adapter... 

only Net 

Just 2 settings on the 

FAST -CHECK TUBE TESTER 
tests over 650 tube types completely, 

accurately - AND IN SECONDS! 

POSITIVELY CANNOT BECOME OBSOLETE 
Circuitry is engineered to accommodate all future 
tube types as they come out. New tube listings ore 
furnished periodically at no cost. 

NO TIME CONSUMING MULTIPLE SWITCHING 
Only two settings are required instead of banks of 
switches on conventional testers. 

NO ANNOYING ROLL CHART CHECKING 
Tube chart listing over 650 tube types is conve- 
niently located inside FAST -CHECK cover. New tube 
listings are easily added without costly roll chart 
replacement. 

COMPARE FAST -CHECK WITH OTHER TESTERS RANGING FROM $40 TO $200 
RANGE OF OPERATION 
Checks quality of over 650 tube types, which cover more than 
999/e of all tubes in use today, including the newest series -string 
TV tubes, auto 12 plate -volt tubes, OZ4s, magic eye tubes, gas regulators, special purpose 
hi -fi tubes and even foreign 
tubes. 
Checks for inter -element shorts and leakage. 
Checks for gas content. 
Checks for life- expectancy. 

IMPORTANT FEATURES 
Checks each section of multi -section tubes and if only one section is defective the tube will read "Bad" on the meter scale Less thon 10 seconds required to test any tube 41 long lasting phos- phor- bronze tube sockets accommodate all present and future tube types .. cannot become obsolete 7 -pin and 9-pin straighteners mounted on panel Large D'Arsonval type meter is extremely sen- sitive yet rugged - fully protected against acci- dental bum -out Special scale on meter for low current tubes New tube listings furnished peri- odically at no cost Compensation for line volt- age variation. 

Other testers may have some of the above features ... but only the FAST -CHECK has them all! 

SHIPPED ON APPROVAL FOR 10 DAY FREE TRIAL 
CENTURY ELECTRONICS CO., InC., Dept. 

402, 
Mineola, N. 

Rush the FAST -CHECK for a 10 day trial period. If not completely satisfied I will 
return the instrument within 10 days without further obligation. If fully satisfied 
I agree to pay the down payment within 10 days and the monthly installments as 

shown. No financing charges are to be added. 
MODEL FC -2 ... ;69.50 - Pay $14.50 within 10 days. 
Balance $11.00 monthly for 5 months. 

Try the FC -2 before you buy 
it! No obligation to buy. 

PAY IN SMALL 
MONTHLY PAYMENTS 

Easy to buy if you're satis- 
fied. Pay at net cash price 
. . , no financing charges. 

NO MONEY REQUIRED 
WITH ORDER .. . 

Name 

Address 

City 

IMI=t111 

State 
F.O.B., Mineola, N.Y. J 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


lobs Like These GI 

Radio- Television Tec 

NRI Trained the 
-C,, , 

o, I a,.,i,i 
Inola 
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ll n,:, 

' t Teri 1n tiff. I operated 
auCr, --.t Ill Harlin Repair sho 
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n,.%, I .ni an engineer f. 

1t71E'F 'u'. W WORKMA 
H.gh Point, N. C 

Have gond jr 
shop pins a st 
my home. In 
from lowest pa 
man." V. BAR 

Mail Post Card Below For 

SAMPLE LESSON FREE 
Shows how easy it is to 
Train at Home for Good 
RADIO -TV JOBS 

Find Out What NRI 
Oldest, Largest Home 
Study Radio -TV School 
Can Do For You 
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 

SERVICING of 
CNG 
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A revolutionary breakthrough in the ìndenry! A stereo 
turntable kit with traditionally superior Fek-O-Kut per. 
farmance! 11 s engineered to give Rsk {atu)s famous 
silent operation, sliminating all braces of record 
changer rumble in stereo disc playback. 

The kit contains the same exclusive, precision -n* 
shined turntable and b- oatingwell used Or all Rondine 
models. Assembles easily and quickly to he desk plate. 

The motor installs in a specially-made ranting Plate- 
n minimum numter of working parts go together 

accurately. iii 30 minutes or less .. -sflecting the 
simplicity and 'rouble -free operatior of RekO -Kul 

design. this new Rondine oPeri you superb 
quality... unmatched performaice, the kind you 
need for better monaural rasrod,cUon...tle 
kind you nest have for Items! 

Singlespeed (331/21 CronnSoindle Belt 
Drive. Custom -made endless -waves fabric belt 

with thickness held to 001. Adiastment for 
belt tension, 

Assembiy time: about 30 minutes with simple tools,, 
Noise level: 470. 

Motor: 4-pole induc -ion, designed and but t tp 
Rek- O-Itut specifiCabans. 

tfuilt -in strobe disc: for checking speed. 

Turntable: Heavy Cast Aluminum. lathebireied To. 
pored for easy disc handling. 

to. 

PERFECT TURNTABI MATE...AUDAIX T_NEARM 
the only stereo tonearm in kit fort ! 

tIsc see the 311 -new, inprar_d 
factory assembled bndines a: yet, d:alkr! 

_ virer; 

Assembles in rust 15 minutes.. no mech. :steal skill 
reeled! A professiona tonearm precis on- sg,neered 
Is highest broadcast standards. You save ver 50% 
'triply because you assemble it yourse f. lgeniously 
ample tot foolproof cperation, depentl8bie perform- 
ance. takes all stereo cartridges. 12" arm- KT -12-. 
11S.50. 16' xrm- KT16- $18.50. 

LS 4 
úeh.e^ed rar es. sews. pdO ter ak toas 

Fill! ÌlLX1trr 

Oak -O -Kut Co., Inc., Dept. EI -1, 38 -19 1E8th't., corona 68, N.Y. 

(lease send me your new 1958 Catalogs. 

t AME 

A) DRESS 

eirr ZONE _STA- vI 
www.americanradiohistory.com
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