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START AND A BRIGHT FUTURE 
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`ast Growing Field of Electronics 
Deeds More Trained Technicians 
view developments are creating more and 
pore job opportunities for men with Elec- 
ronics training, and these are better than av- 
rage jobs. Take NRI training at home in 
our spare time. Hold your present job while 
raining. Prepare now for a brighter future. 
idded Income in Spare Time Starting Soon 

;oon after enrolling we show you how to 
,arn extra money in spare time, repairing 
;ets. Many use this extra money to pay for 
heir NRI course, or buy things they nor - 
nally couldn't afford. Some have found 
getter paying jobs within a year. Others 
cave started their own businesses. 

;rain With the Leader-Get Started Fast 

ÑRI is the oldest and largest school of its 
cind. For 45 years, NRI has featured the 
-)est training for beginners -for men with - 
nut previous experience. Mail postage -free 
card for 64 -page Catalog. Read success 
i3tories. See equipment you get. Find out 

about 60 -day trial enrollment offer. 
Convenient monthly terms. ACT NOW. 
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NRI Graduates help build, install, operate and service 
electronic equipment for the "Space Age" we live in- 
equipment used in offices, factones, the military. Others 
are inspectors, laboratory technicians, etc., or work with 
the Government and Armed Forces, 

From Radio -TV Servicing and Broadcasting to missiles, 
NRI graduates share in the gigantic Electronics industry. 
Interesting jobs await you in studios, on ships and planes, 
in your own Radio -TV business. Mail coupon today. 
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Allí/Ea value-packed 1961 
444 -PAGE ELECTRONICS CATALOG 

including products available only from Allied 

SAVE MOST ON 

EVERYTHING IN ELECTRONICS 

BUV ON EASIEST TERMS 
ONLY $2 DOWN 

Yes, only $2 down on orders up to $50; only 
$5 down on orders up to $200; only $10 down 
over $200. Up to 24 months to pay. 

ALLIED Exclusives: 
MONEY -SAVING KNIGHT - KITS " - the very best in 
build -your -own electronic equipment -designed to 
save you money, easiest to assemble -the only 
kits offered with Free Inspection Privilege. See the 
complete selection of Stereo hi -fi kits, Hobbyist 
kits, Test Instrument and Amateur kits. KNIGHT - 
KITS are an exclusive ALLIED product. 
KNIGHT!, STEREO HI-FI - comparable to the best in 
quality and performance, yet priced far lower in 
cost. Select super -value KNIGHT components or 
complete systems and save most. Also see the 
largest selection of famous -name stereo hi -fi com- 
ponents and money- saving ALLIED- recommended 
complete hi -S systems. 

ALLIED RADIO 
our 4 0th SATISFACTION GUARANTEED 

OR YOUR MONET BACK 

World's Largest Electronic Supply House 

January, 1961 

Newest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 
Money -Saving, Build- Your -Own 
KNIGHT -KITS' for Every Need 
Best Buys in Recorders f Supplies 
Newest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters, 
and Station Gear 
Citizen's Band 2 -Way Radio 
Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

Get every buying advantage at ALLIED: lowest money- 
saving prices, fastest shipment, expert personal help, 
easiest -pay terms, guaranteed satisfaction. 

the most complete 
electronics catalog! 

ALLIED RADIO, Dept. 91-Al 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1961 ALLIED Catalog. 
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Are you the kind of guy who 
loves to "tinker "with things? 

And are you completely satisfied with your pres- 
ent kind of work, income, prospects? If these 
questions "hit home," here's a big fact to realize: 
OVER 400 MILLION electrical appliances are in 
use in American homes - and are increasing by 
76 MILLION a year! Men trained to service them 
are cashing in on this "Electrical Appliance 
Boom" - making $3 to $5 an hour, spare time or 
full time. It will pay you to send for the FREE 

BOOK telling how you can quickly and easily get 
into this profitable field. 

YOU'RE NOT TOO HAPPY in your present job - right? 
Not enough money. Work not interesting enough. 

Don't like the people you work with. 
What you really enjoy is puttering around the house, 

getting things shipshape. Fixing that doorbell or squeaky 
hinge. Putting a new washer in that leaky faucet. Getting 
the motor of that balky power lawn mower to run smooth 
as silk. 

And sometimes you wonder, "Why can't I do some- 
thing like this all the time? Why can't I get PAID for 
doing what I really enjoy - instead of what bores me? 
Why can't I start some sort of little 
home business that would be fun and 
profitable ?" 

This is "Made to Order" for You 

If that's the kind of fellow you are, 
here's a little business that's "made 
to order" for you. Servicing Electri- 
cal Appliances. No big investment or 
elaborate equipment needed. A few 
simple hand tools are all you need - 
and a corner of your basement or 
garage to work in. 

Plenty of money to be made - $3 
to $5 an hour, in spare time or full 
time. At that rate, you may soon find 
it will pay you to open up your own 
Appliance Repair Shop. Then you're 
completely your own boss. Maybe 
even end up having other fellows 
work for you! 

Why the Boom in Appliances 
Means Money in Your Pocket 

In addition to the 400 MILLION elec- 
trical appliances already in use in 
American homes, this year alone will see 
sales of 76 million new appliances! For 

EARN WHILE YOU LEARN 
with this APPLIANCE TESTER -Yours of No Extra Change 
Your NRI Course comes complete with all the parts to as- 
semble a sturdy, portable Appliance Tester that helps you 
earn while you learn. Easy- to-follow manual tells how to 
assemble and use. the Tester right away. Locate faulty cords, 
short circuits, poor connections, etc. in a jiffy; find defects in 
house wiring, measure electricity used by appliances; many 
other uses. 

With this Tester you save time and make money by doing 
jobs quicker, making sure appliances operate correctly after 
repairs. 

CASH IN ON THE BIG BOOM 
IN ELECTRICAL APPLIANCES 

The coming of the auto created a 
multi- million dollar service industry, 
the auto repair business. Now - with 
400 MILLION electrical appliances in 
American homes - the same thing is 
happening in that field. No wonder 
that men who know how to service 
them properly are making $3 to $5 an 
hour - in spare time or full time! 

example, 4,750,000 new coffee makers, 
2,000,000 new room air conditioners, 
1,425,000 new clothes dryers. And now 
that Americans have become so abso- 
lutely dependent on these electrical aids, 
they are dependent on the men who 
can service them. As a trained Appliance 
Service Technician, you 
will be needed - respected 
- well paid. 

Don't worry about 
how little you may °nern 
now know about elec- ! 

tricity. That's where NATIONAL RADIO INSTITUTE 

years. We start from scratch, TELL you 
clearly and SHOW you in pictures 
everything you need to know. Your 
training will cost you less than 20t a 
day - and you can earn while you learn. 

FREE BOOK 
and Sample Lesson 

Our 24 -page Free Book will open your 
eyes to a whole world of new opportuni- 
ties. Tells how you can "cash in" on 
America's "Electrical Appliance Boom" 
- the money our students are making, 
what they say about us. 

Free Sample Lesson shows how simple 
and clearly illustrated our instruction 
is - how it can quickly prepare you for 
a profitable future in this big field. Just 
mail coupon, letter, or postcard to: 
National Radio Institute, Dept. KAI, 
Washington 16, D.C. (No obligation - 
and no salesman will call on you.) 

we core in. We'll 
train you at home, in 06-R- 
your spare time, us- 
ing methods proven 
successful for over 45,, a 

Earns $510 In 
One Meath's 
Spare Time 

"In one month I 
took 

otell, $648 m 48 of 

cwhich 
$510 w s 

lear. I work only 
part time I do a lot of serv- 
ice calls on ranges. dryers, 
and other Te NRI cooursee s has 
been priceless to me." -Earl 
Reid, RFD 1, Thompson, 
Ohio. 

January, 1961 
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AS 

"Since taking 
our course I 

heave opened up 
a small e air 
hop. At present 

I am operating the shop on 
spare time basis - but the 

wia 
business is growing It 

ll be e e short time 
before I will devote my full 
time to the shop." - J. a. 
Stinson, 1506 Poinsettia St., 

More Than 
Doubled Cost 

of Coors. 
"I had practi- 
eally no knowl- 
edge of any kind 
of repair work. 
Now I am busy 

almost all 7117 spare time - 
and have more and more 
repair work coming In. I 
have my shop in basement. 
I have mode more than 
double the cost of training." 
-Joh D Pettis, 172 
Fulton. Bradley. Illinois. 

N. 

Dept. KA1, Was Wilton 16, D.C. 

Tell me how I can "rash in" on the "Electrical Appli- 
ance Boom." Send me your illustrated FREE 1300K that 
outlines the whole NRI Course, tells what opportunities 
are open to me, answers my questions, describes success of 
other students. and much more. Also send me the FREE 
SAMPLE LESSON so I can see how clear and easy your 
instructions are. I am particularly interested in: 

Spore Time Eseaings Business of My Own getter lob 

I understand there is o a obligation my 
pant; and no salesman will call on me. 

Name 

Address 

City zone... State 

Accredited Member National Home Study Council 

1 

J 
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SW Z in the news 
Meals by Remote Control 

This is about the time 
each year that the giant 
appliance manufacturers 
unveil their annual "house 
of the future" and invite 
all housewives to take a 
peek. Well, Westinghouse 
is right on time with 
its new "Experimental" 
kitchen of the future 
which this time has cold 
cabinet drawers, each 
drawer at a different tem- 
perature, instead _ of a 
refrigerator of the conven- 
tional kind. These drawers 
are cooled by thermoelec- 
tric elements. 

The kitchen has a method of operating the oven, heating the air conditioning 
units and other appliances by telephone. When the home owner leaves the house, 
she sets the special control unit to "automatic." Then from any dial phone in the 
U. S. she dials her home number and a special numerical code for any appliance 
and specific setting. -o- 
Electronics and Beer (!) 

A critical problem resulting from a 
labor agreement has just been solved by 
electronics. Automatic controls at the 
Ruppert breweries in New York have 
made possible the continuation of that 
company's normal four -brew schedule 
for each eight hours when a labor con- 
tract change from eight -hour to seven - 
hour shifts went into effect. 

-o- 
Good Bye to "Hello" Girls? 

Look for person -to- person long -dis- 
tance telephone calls to go automatic 
in the near future. So successful have 
been the little publicized experiments 
with direct person -to- person dialing be- 
tween New York City and Poughkeep- 
sie, N. Y., that the American Telephone 
and Telegraph Company is sold on 
extending the service. The days of the 
long -distance operator are numbered! 

And talking about the telephone -it 
may soon be possible to use the tele- 
phone as an interpreter during a direct 

call from the U. S. to a foreign country. 
According to Dr. Edwin Schneider, Vice 
President for Research of Sylvania, the 
basic computer mechanism for auto- 
matic translation of a telephone call is 
already in existence, although primi- 
tive. The problems are greater than for 
translation of printed matter. 

-o- 
Bullet -Proof Sign 

A new type of electric sign that re- 
mains lighted even after it has been 
punctured by bullets (public signs are a 
favorite target for vandals) was dis- 
played recently by Sylvania Electric, 
Inc. The signs are for indoor and out- 
door use and its "Panelescent" ele- 
ments (thin phosphor -coated metal 
sheets) , may take any shape desired. 
These lamps will operate for more than 
five years without maintenance. When 
connected to a source of power, a slow 
movement of electrons through the 
semiconductor base excites the phos- 
phor, which emits light. 

4 Electronics Illustrated 
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ZGÑì in New Coyne Shop -labs {or 

Xdaftr9P OPPORTUNI1Y 

IED 

Instructor helping students check the wiring 
and trace the circuits of 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. 

ÿ :. - Iiii;i411, 

This modern fire -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 

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. 

B. W. COOKE,IR., Nnllset fi gnrligFOUNDED 1199 

CHARTERED AS AN EDUCATIONAL INSTmmON NOT FOR PROFIT 
1501 W. Congress Partway, CHICAGO. Dept. 11 -BC 

ELECTRICITY RADIO TELEVISION REFRIGERATION ELECTRONICS 

Instructor explaining operation and testing 
of a 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 
-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. 

rCOYNE ELECTRICAL SCHOOL, Dept.11 -SC 
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 otter. 
However, lam especially Interested in: 

EIECTUCITY TILETISIOR Bill Flail 

Name 

Address 

City State 
(I understand no Salesman will call.) 

January, 1961 5 
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...News 
Turntable for the Turnpikes 

Now any car owner can have the kind 
of music he wants when and where he 
wants it with the new Norelco "Auto 
Mignon" record player. This unit, which 
bears a strong rememblance to the "trap 
door" record players that were on the 
U. S. market about six or seven years 
ago, plays only 45 -rpm records and uses 
the car's auto radio amplifier and 
speaker. The record player draws 50 

milliwatts and works off six- or twelve - 
volt batteries. It costs $57.50. You 
can get more information from North 
American Philips Company, 230 Duffy 
Avenue, Hicksville, Long Island. 

Power from the Sun 
Sunflower I is the esthetic -sounding 

name for the 3000 -watt solar generator 
currently being developed for the Na- 
tional Aeronautics and Space Admini- 
stration (NASA) . This system will be 
designed to generate the power for one 
year continuously and will fit into the 
nose cone of an advanced space vehicle. 
First reports have it looking like an au- 
tomobile headlight reflector with a large 
petal -like foldable sunlight collector. 
Fully extended it will measure about 32 
feet across. The sun's heat will boil 
liquid mercury, whose vapor will drive 
a turbogenerator, a modified version of 
the Snap -2 unit previously described 
in EI. The mercury vapor is cooled, 
condensed, recycled to keep Sunflower 
going as a "closed system." 

ICRO 
ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 

TUBES AT A FABULOUS LOW PRICE 

All TUBES SENI POSTAGE PAID 
Pleine send 251 handling for orders und.. S5 Send 25% 
deposit no C.O.D. ordert. Send opprol ntore pusruge on 

Conodmon and fo,elgn order. 

ICRO 
ELECTRON TUBE CO. Dept.EI.1, 

mutual 
every tube is 

lest our own 
or 

We 4uaraeree 
conductance 

and life ° laboratory 
Purchased replacement 

any tube 
any or 

from 
us 

which fails to function 
year 
efficiently 

all operating 
" Joy 11 

conditions. 
Prompt 

funde are under The advertised 
defective 
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clearly ope +4ed 

factory 
seconds or used bur D rubes -each 

024 SES 
SY20T UP: Ne 

1820T SAID 
Sent í5F7 ]Za 4"3 

1MaO 4Á7 
seM7 tsq 1241 IeeCSC OAS IN T Mk Sosegy SSR7 

13Aí5 1971 
1Lí SAC7 °BN9 e9r'/]OT 12Aí] 2aÁ 
IMSOT MFa Sa001OT í5Q7 IIAUf ISgYb 
1QSQT BADS 5O] 1337 12ÁU) 

1:11 3 !b Ñ107 t1ZfJO :T1 12AVe 
l3{ 

**U4 íe27 STS IIAV7 73L{Q7 
ITI {Ca eÚ3 12A440í 2521 
1U{ MLS SCS 50* 12A ;] 2523 

!Y2 íÁL7 fCt SSWa0T 
42807 2{If 

LUS 

!XS MMf SC1e 
5x407 12eÁ6 

DE 
45 4ÁN iCr3O 005 12e4] 

Z4rt 
sAQe SC0) ;S !2$rí 

2103 
6ÁQ]0) SClf SY5g 121rS OT 
6ÁR5 5115$ 
SA11 í4M1, 745 /Xxl 12906 

Fug SCN) í4t 121R] ])1530) 
SCrf MTS SCN 7Aí 129Yí 
lC íÁ7f íA1 IICAS a9 

/ {a 2Lf 9AÚ107 SO4 791 1215 42 

3 MusOT SDQe 715 12 ;7 `5 
MYS 6Fe í5t 12Lí S 

354 MVSOT 9Mí 717 4207 5045 
1Q7Á MVS t/1 704 l25Á] Seas 

SAWS STS 7C{ 12507 SOCS 

fÁ}8 MXIOT {2) 715 123!] SOLSCT 
SASS 64;50) í;í0i 7Cí l2SR) SOX$ 

VI ]4) 12 N 
11Il7a 9S4í i1Rls 7[f 125íQ7 1 
Slt í0íS 

fV 7ET 12Y {QT 54 
tit N919 

eJYT )F) I2WSOT 2sÁ 
175 47 7rí 12X1 
SUS ME4 

tsa ]N7 1222 79 
SYID SeFS 7M7 l4Á] /í21T 71, 

lVfQT 
WGCD {SAT 

;;::144T 

S 

654)7 1!067 
/ ;XrM Ní22] WRITE DEPT. 

E1.1 FOR OU 

Y! 
11727 TU0E5 

6 SPECIAL 
'uRPOSEMTUaES LIST OF 

P. O. Box 55 Pork Sta., Paterson 3, N. J. 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


See How DeVry Tech Can 

Prepare You For A Profitable Future In Many Fields 

Am Communications to 

Guided Missiles, etc. 

FREE 

EMPLOYMENT 
SERVICE 

Puts you in touch 

with job opportuni- 

ties-or helps you 

toward a better 
position in the plant 
where you are 

now employed. 

NO PREVIOUS TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 

Laborers and bookkeepers, store clerks, shop 
men, farmers, salesmen - men of nearly every 

calling - have taken the DeVry Tech program and 
today have good jobs or service shops of their own 

in Electronics. You don't have to quit your present 
job. If you are 17 to 55, see how you may get 
yourself ready 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. 

Draft Age? 

We have valuable 

information for every 

man of draft age; so if 

you are subject to mili- 

tary service, be sure to 

check the coupon. 

Get FREE Booklet! 
Well give you a free copy of an 

interesting booklet, "Electronics in 

Space Travel." See for yourself 

how you may take advantage of 

the opportunities in this fast - 

growing field. 

'One of North America's Foremost 

Electronics Training Centers' 
Accredited Member 

of National 
Rome Study Council 

DeVry TECHNICAL INSTITUTE 

. _ T RONTO 

January, 1961 

If 

Radar 

Automation 

Electronics 

Television 

Micro -Waves 

Computers 

Broadcasting 

Your Own 

Service Shop 

MAIL COUPON NOW! 
DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. El -1 -R 

Please give me your FREE booklet, "Electronics in Space Travel," 
and tell me how I may prepare to enter one or more branches 
of Electronics as listed above. 

Nome Age 
Please Print 

Street Apt 

City Zone_ State 
Check here if subject to Military Training. 

Canadian residents address: DeVry Tech of Canada, Ltd. 
2040 970 Lawrence Avenue West, Toronto 19, Ontario 
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...News 
The "Plasma Torch," a 

device that uses a radio- 
frequency field to gener- 
ate heat approaching the 
temperature of the sun, 
yet without consuming 
any fuel or electrodes 
whatsoever, has been 
built by Amperex Elec- 
tronic Corporation, Hicks- 
ville, N. Y. 

The "Torch" operates 
by using the energy of a 
high- frequency electro- 
magnetic field to dis- 
sociate and ionize gas 
molecules into their com- 
ponent atoms (the gas 
in this form is called a 
plasma) , and then allow- 
ing them to recombine into 
their original state. When 
recombination occurs, the 
absorbed energy is lib- 
erated in the form of 
heat. 

The electromagnetic field is created 
by a coil or coaxial cable. In one unit 
that uses a coil the energy is generated 
by the Amperex type 5866, a standard 
$20 transmitting triode operating at 27 
mc with an output of 250 watts. Another 
unit uses a coaxial cable, the energy for 
which is generated by the Amperex 
type 7292 magnetron which operates in 
the S Band (2450 mc) with a 1 -kw out- 
put. 

Amperex engineers have been using 
ordinary nitrogen as found in com- 
pressed air for their experiments. As the 
piped nitrogen passes through the coil 
or coaxial cable it is converted into a 
plasma. Recombination occurs when the 
nitrogen leaves the field, just past the 
point where the plasma escapes from 
the nozzle into the open air. Since it is 
never consumed, the nitrogen, or any 
other suitable gas, can be used again 
and again. Temperatures in excess of 
3000 degrees C have already been 
achieved and experiments are now un- 
der way to reach 5700 degrees C, the 
temperature of the sun's surface. 

A unique characteristic of the 

"Plasma Torch" Produces Heat Without Fuel 

"Plasma Torch" is that none of its parts 
ever heat. In fact, if the system is sud- 
denly turned off and the nozzle touched, 
it is found to be cold. The whole unit, 
therefore, can last indefinitely. The only 
component that will eventually have to 
be replaced is the electron tube or mag- 
netron. 

Important and diverse applications in 
a variety of industries are foreseen: in- 
vestigation of missile reentry, spraying 
high melting point metals and ceramics, 
petroleum cracking, welding, etching, 
machining, chemical purification and 
processing. 

Any simple plasma source also has 
great value in research. Rocket fuels 
of the future may consist of compounds 
of normally -inert rare gases (argon, 
xenon, etc.) that have been stripped of 
their outer -shell electrons and made to 
combine with other elements. If this 
"stripping" can take place it will be 
only at the superhigh temperatures 
found either in nuclear explosions or 
in "plasma jets." Needless to say the 
plasma jet is a more convenient heat 
source in the laboratory. 

3 Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


) 

a 

FOR REAL JOB SECURITY 

-GETAN I.C.S. DIPLOMA 

"You can stop worrying, Jane. 
My job's secure now! And here's 
the insurance policy to prove it- 
my I.C.S. diploma!" 

This feeling of security is 
probably typical of every I.C.S. 
graduate. Because -as the job 
situation gets tighter, the man 
with I.C.S. training has the 
advantage. 

Why? Your I.C.S. diploma tells 
your present employer three im- 
portant things: (1) You want to 
make the most of your present job. 

(2) You have the training you 
need for advancement. (3) You 
look for better ways of doing things 
on your own. 

What you do about your fu- 
ture is up to you. Do nothing 
and stay at your present job at 
the same old pay. Or earn an 
I.C.S. diploma in your spare 
time for security, promotions, 
more pay! Your first step is to 
mark the course that interests 
you in the coupon below, and 
mail it to us. 

Three Free Books 
We'll send you three interesting 

books. The first, "How to Suc- 
ceed," is a gold mine of helpful 
tips. Points out many small things 
in your personality and behavior 
that can make the difference be- 
tween success and failure. The sec- 
ond tells about the opportunities 
in the field of your choice. The 
third is a sample lesson (Math). 

Costs pennies a day 
Many an I.C.S. student has made 

up the cost of his course in one 
month with the salary increase his 
I.C.S. training earned for him. By 
studying at home in your spare 
time, you pay yourself many times 
an hour more than you're now 
making. (One student reports - 
"My I.C.S. course was worth $95 
an hour to me. ") 

The security of your pres- 
ent job -or success in finding 
the new job you've always 
wanted -is in your hands. Move 
ahead with I. C. S. training 
while others stay behind on the 
routine, small -pay jobs. 

Remember, your first step 
to security is to mail this 
coupon. Take a few minutes 
and do it now. If you put 
it off, it can cost you your 
future. 

Accredited Member, 

For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. Habana! Hame Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS ICS 
BOX 81057M, SCRANTON 15, PENNA. 

Without cost or obligation. send me "HOW to SUCCEED" and the 

ARCHITECTURE 
and BUILDING 
CONSTRUCTION 

D Air Conditioning 
D Architecture 
D Arch. Drawing and 

Designing 
D Building Contractor 
D Budding Estimator 
D Carpenter Builder 
D Carpentry and Millwork 
D Heating 
D Painting Contractor 

PI Is" 

D Aero-Engineering Technology 
D Aviation Engine Mech. 
D Reading Aircraft Blueprints 

BUSINESS 
D Accounting 
D Advertising 
D Bookkeeping and Cost 

Accounting 
D Business Administration 
D Business Management 
D Clerk Typist 
D Creative Salesmanship 

p Reading Arch. Blueprints D Managing a Small Business 
D Professional Secretary 

ART D Public Accounting 
D Commercial Art D Purchasing Agent 
D Magazine Illus. D Real Estate Salesmanship 
D Sign Painting and Design'a D Salesmanship 
D Sketching and Painting D Salesmanship and 

AUTOMOTIVE Management 

D Automobile Traffic Management 

D Auto Body Rebuilding CHEMICAL 
and Refinishing D Analytical Chemistry 

D Auto Engine Tuneup D Chemical Engineering 
D Auto Electrical Technician D Chem. Lab. Technician 
D Diesel Engines D General Chemistry 

(In Hawaii, reply P.O. Boa 418, Honolulu) (Partial list of courses) 

opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

D Oil Field Technology D Electric Motor Repairman D Industrial Safety 
D Pulp and Paper Making D Elec. Engr. Technician D Machine Shop Practice 

D Elec. Light and Power D Mechanical Engineering 
CIVIL D Practical Electrician D Plumbing and Heating 
ENGINEERING D Practical Lineman D Professional Engineer 

D Civil Engineering D Professional Engineer 
D Construction Engineering HIGH SCHOOL 
D Highway Engineering D Good English D Professional Engineer (Civil) High School Diploma O Reading Slruc. Blueprints D High School General D Sanitary Engineer D H S. College Prep. 

Sewage Plant Operator (Engrg & Science) D Structural Engineering D High School Math D Surveying and Mapping D High School Science D Water Works Operator D Short Story Writing 
DRAFTING LEADERSHIP 

D Aircraft Drafting D Industrial Foremanship 
D Architectural Drafting D Industrial Supervision 
D Drafting A Machine Design D Personnel -Labor Relations 
D Electrical Drafting D Supervision 
D Electrical Engineer Drafting 
D Industrial Piping Drafting M ECHAN ICAL 
D Mechanical Drafting and SHOP 
D Sheet Metal Drafting D Diesel Engines 

D Gas -Elec. Welding 
ELECTRICAL D Heating and Air Conditioning 

D Electrical Appliance Servicing D Industrial Engineering 
D Electrical Engineering D Industrial Instrumentation 

D Quality Control 
D Reading Shop Blueprints 
D Refrigeration and Air 

Conditioning 
O Tool Design D Tool Making 

RADIO, TELEVISION 
D General Electronics Tech. 
D Industriel Electronics 
D Practical Radio -TV Eng'r'g 
D Radia -TV Servicing 
D TV Technician 

RAILROAD 
D General Railroad 

STEAM and 
DIESEL POWER 

D Combustion Engineering 
D Power Plant Engineer 
D Stationary Diesel Engr. 
D Stationary Steam Engines 

TEXTILE 
D General 

Name Age Horne Addres. 

City Zone State Working Hours A M to P M 

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

Occupation Canada.... Special low monthly tuition rates to members of the U. S. Armed Forces. 

January, 1961 
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COMPLETE SERVICE TRAINING 
... written so you can understand it! 

ALMOST 1591 PAGES! 

Fix any TV or Radio 

Ever Made 
EASIER - BETTER - FASTER! 

No complicated theory or mathematics! These famous 
Ghirardi books get right down to brass tacks in showing you 
how to handle all types of AM, FM, and TV service work by 
approved professional methods. Almost 1500 pages and over 
800 clear illustrations show how to handle every phase of 
troubleshooting and servicing. Each book is co- authored by 
A. A. Ghirardi whose manuals have helped train more service- 
men than any other books or courses of their kind! 

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 experi- 
enced serviceman. it is a quick way to "brush up" on specific 
jobs, to develop improved techniques or to find fast answers 
to puzzling service problems. Includes invaluable "step -by- step" troubleshooting charts that show what to look for and 
where. 820 pages. 417 illustrations, price $10.00 separately. 

2 -Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This 669 -page volume is the ideal guide for servicemen who 
realize it pays to know what really makes modern radio -TV 
receivers "tick" and why. Gives a complete understanding of 
basic circuits and circuit variations; how to recognize them at 
a glance; how to eliminate guesswork and useless testing in 
servicing them. 417 illus. Price separately $9.00. 

Special low price ... you save $2.00 
J If broken into lessons and sent to you as "course," you'd regard 

these two great books a a bargain at $100 or morel 
Under this offers r you buy both books for ° 1 $17.00 

you save $2.00. No lessons to wait for. You learn fast -and right' r- -STUDY 11 DAYS FREE! - -, 
Dept. PR -11, HOLT, RINEHART & WINSTON, INC., I Technical Div., 383 'Madison Ave., 
New York 17, N. Y. 

I 
' Name 

IAddress 

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

Radio & TV Receiver TROUBLESHOOTING A REPAIR (Prier 
$10.00 separately) 
Radio 

Che k here 
CIRCUITRY 

E 
ION (Price 

fo MON SAVINO COMBINAT t ION OFFER El 
. Save $2.00. Send both of above big books at special 

price of only $17.00 for the two. (Regular price $19.00. . 

you save $2.00.) 
SAVE! Send cash with order and we pay postage. 
Same return privilege with money promptly refunded. 

City, Zone. State 
U.S.A.-$10.S0 for TROUBLESHOOTING & REPAIR: 

L$ 9.50 for CIRCUITRY & OPERATION; $18.00 for both. Cash only, but money refunded if you return books in 10 days. 
MI - M NM IN= M -- MN IN= MM 

... News 
Invisible Light Counts Traffic 

The Traffitrol Detector, an infrared 
traffic counter, has just made its appear- 
ance at busy street corners as an aid to 
traffic engineers studying intersection 
problems. An infrared beam projects 
downward onto the traffic lane or lanes 
and is reflected from the pavement into 
a receiver lens. When vehicles break the 

beam they are detected and counted. 
Single units of the Traffitrol may 

be purchased from the Minneapolis - 
Honeywell Regulator Co. for $450 for 
those of you who are convinced that you 
have a traffic problem in your driveway. 

-o- 
More Radar Protection 

The first of three super long -range 
radar stations of the U.S.'s early warn- 
ing system (BMEWS) has just gone 
into operation at Thule in Greenland. 
This radar will provide at least 15 min- 
utes of warning to U. S. and Canadian 
air defense and C. D. forces if a ballistic 
missile hurtles its way across the top of 
the world. These missiles now travel at 
about 15,000 miles per hour, so this new 
radar station has a range of about 3000 
miles. Two additional stations are now 
being built to protect our flanks; one in 
Alaska and the other in England. These 
are expected to be operational in the 
summer of 1961. Recent BMEWS de- 
velopments promise to deliver warning 
in a matter of seconds. 
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START NOW! Break through the Earning Barrier that stops 
half- trained men. N.T.S. "All- Phase" training prepares you - 
at home in spare time - for a high -paying CAREER in Elec- 
tronics - TV - Radio as a MASTER TECHNICIAN. One Master 
Course at One Low Tuition trains you for unlimited opportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro -Waves, Missile and Rocket Projects. 

A more rewarding job ... a secure 
future ... a richer, fuller life can 

be yours! As an N. T. S. MASTER 
TECHNICIAN you can go straight to 
the top in industry ... or in your 
own profitable business. 

SUCCEED IN MANY HIGH- PAYING 

JOBS LIKE THESE... 
TV-Radio Sales, Service and Rena* 
Profitable Business of Your Own 

Communications Technician - F C C License 

Hi- F: .Stereo 8 Sound Recording Specialist 

TV Radio Broadcasting Operator 
Technician In Computers P. Missiles 
Electronics Field Engineer 

Specialist in Microwaves & Servomechanisms 
Expert Trouble Shooter 
All-Phase Master Technician 

You work on 

actual job 
'I projects 

19 BIG KITS e 

YOURS TO KEEP 

Free book 

gives you all the facts 

NATIONALS SCHOOLS 
WORLD-W10(.70.70. SINCE 1005 

1000 S0. FIGUENOA ST., (0S MMES 17. CALIF.. U. S. A 

Write Dept. R4Y-120.000 

uls ' 
Ott 

RESIDENT TRAINING AT LOS ANGELES 

It TOR wise ta tsi.e your training m 1151 5r 

t Resident School at Los Angeles. tart 

NOW in our big. Modern ShM5 and Lees. 

Work with the latest Auto and Diesel 

engines all types friel injection, au. 

!lunatic transmissions, all power co0ip' 

went last complete futilities offered 

by my seNgl. Expert, friendly mstruc. 

ton. Greauate Employment Serowe. Help 

in finding home Reif school and purl 

time pee hile yes learn. 

WRITE FOR SPECIAL RESIOENI SCHOOL 

CATALOG AND INFORMATION_ 

ACCREDITED MEMEER 

the only nohonolly 
.ecognlred cr o 

cediting openIo, 
hn,nr study schools 

N T S HOME TRAINING is 

Classroom Developed 

:aoSiudlo Planned 
Snop Tested 

IndustPApproved a gN h 

Specifically Designed 
for Home Study ¡+_ 

N.T.S. Shop -Tested HOME TRAIN- 
ING is Better, More Complete, 
Lower Cost , .. and it is your key 
to the most fascinating, opportu- 
nity- filled industry today! 

YOU LEARN QUICKLY AND EASILY 

THE N.T.S. SHOP- TESTED WAY 

You get lessons, manuals, job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 
You build a Short Wave -Long Wave 
Superhet Receiver, plus a large - 
screen TV set from the ground up, 
with parts we send you at no addi- 

tional cost. You also get a Profes- 
sional Multitester for your practical 
job projects. 

EARN AS YOU LEARN... 
WE SHOW YOU HOW! 

Many students pay for entire tuition - and earn much more - with 
spare time work they perform while 
training. You can do the some ... 
we show you how. 

SEND FOR INFORMATION NOW... 
TODAY! IT COSTS YOU NOTHING 

TO INVESTIGATE. 

ACTUAL LESSON 

for 

FREE BOOK 

Moil Now To 
National Technical Schools, Dept. R4Y -120 

4000 S. Figueroa St., Los Angeles 37, Calif. 

Please rush FREE Electronics - 
TV-Radio "Opportunity" Book and Actual 

Lesson. No Salesman will call. 

ACTUAL 
LESSON 

NO OBLIGATION! 
NO SALESMAN WILL CALL 

Zone State 

Check nere if interested ONLY in Resident Training at Los Angeles. 

VETERANS: Give date of discharge 
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see the exciting 1961 

knight-kits® 
A PRODUCT OF ALLIED RADIO 

in this value -packed .GILL /ED catalog 

444 pages 
most complete 

send for Hi 
use coupon 
on next page 

i AfLIE/7 
everytNrg In 

eitectronics 
1961 
, <.,o 200 .... 

t - 

knight -kits -Best by Design 

FUN TO BUILD Building it yourself is 
always satisfying fun -it's fun at its best 
when you build Knight- Kits -they're so 
beautifully engineered, so much easier, 
more pleasurable to work with... 

YOU SAVE You save substantially because 
you buy direct from Allied at our money- 
saving big -volume -production prices -and 
because you do the easy building yourself.. 

YOU OWN THE BEST You'll be glad you 
built a Knight -Kit, because you'll own and 
enjoy with pride a true custom -built product, 
professionally engineered and styled - 
designed for superior performance... 

EASIEST TO BUY only $2 down 
on orders up to $50; $5 down up to $200; 
$10 down over $200 -up to twenty -four 
months to pay... 

exclusive knight -kit 
MONEY BACK GUARANTEE 
Every Knight -Kit is uncondi- Buy Any Knight -Kit! 
tionally guaranteed to meet ,,,Build and Use It! our published specifications 
for performance or your pur- It Must Perform 
chase price is refunded in full. Exactly as Claimed! 

Vour Satisfaction is Guaranteed 

."'N''.72 
.--, 

_..Q-__- ....._... 

DELUXE 10 -WATT STEREO AMPLIFIER 

Super -power to drive any of today's speakers; only 

the ultimate in control flexibility and func- 
tions 83 YU 934 . $119.95 down 

70 -Watt 
Super -Power 

Stereo ! 

see many more great HI -FI KITS 
Stereo Preamp 18 -Wbtt Amplifier 
60 -Watt Stereo Amplifier 12 -Watt Amplifier 
Stereo Control FM Tuner 
25 -Watt Amplifier Speaker Systems 

ALL -BAND SUPERHET RECEIVER 

Covers 540 kc to 36 mc, plus 6 meters; gen- only 
eral coverage tuning and calibrated Amateur 15 
bandspread tuning. 83 YU 935 _ _ ..... $67.50 down 

see many other HOBBYIST KITS 
"Space Spanner "' Receiver Transistor Radios 
"Ocean Hopper" Radio Intercom Systems 
Radio- Intercom Electronic Lab Kits 
Clock -Radio Photoelectronic System 

BEST YTVM VALUE 

High sensitivity general - 
purpose VTVM; 11 meg 
input resistance; bal- 
anced- bridge circuit; 
meter. 83 Y 125.. _825.75 

only $2 down 

From original concept 
to final design, each 
Knight -Kit is produced 
by and comes directly 
to you from ALLIED 

sold exclusively by 

ALLIED 
Electronics Illustrated 

c 
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knight -kits :best in build -your -own electronic equipment 

STEREO TAPE RECORD /PLAY PREAMP 

Professional quality; permits 10, 

tape monitoring, Sound -on- only 
sound and echo effect; use $5 with any tape transport. down 
83 YX 929 (less case} $79.95 

DELUXE 40 -WATT STEREO AMPLIFIER 

only 
$5 

down 

Full frequency center channel. 
Finest amplifier available any- 
where in this price range. 
83 YU 774 $76.95 

DELUXE FM -AM STEREO HI -FI TUNER 

Dynamic AFC. rid 
"Magic 

only 
variable AFC, "Magic Eye" f5 
slide- tuning, multiplex add -in. 

down 83 YU 731 ...... . .$87.50 - 

SUPERHET CITIZENS BAND TRANSCEIVER 

Dual- conversion receiver for 
highest sensitivity and selectiv- 
ity; 2- channel crystal -controlled 
5 -watt transmitter. 
83 YX 712 -2 $79.95 

SENSATIONAL 4 -BAND 

"SPANMASTER' RECEIVER 

For thrilling world -wide 
reception; exciting Short- 
wave and Broadcast; 
band -switching, 540 KC 
to 80 MC. With cabinet. 
83 YX 258 ...$25.95 

only 
$5 

down 

only 

$2 
down 

$39.95 For 
This Citizen's Band 

Transceiver 
IL 
TOP VALUE CITIZENS 

BAND TRANSCEIVER 

Lowest -priced com- 
plete Citizens Band 
Transceiver. Tunable 
22- channel super - 
regenerative receiver; 
5 -watt transmitter. 
83 Y 713 -2 $39.95 

SUPER -VALUE 

STEREO HI -FI AMPLIFIER 

20 -Watt Stereo Hi -Fi Amplifier, with 
special clutch -type dual- concentric 
level control; biggest bargain in 
Stereo hi -fi. 83 YX 927......$39.85 

Only $39.95 
For Full 20 Watts 

Stereo! 

only 

down 

FM -AM BI:FI TUNER BUY 

Outstanding FM -AM Hi -Fi 
Tuner; with AFC and tuned RF 
stage on FM; includes multi- 
plex jack. 83 YX 928 $49.95 

only 
92 

down 

only $2 down 

"600 "TUBE CHECKER 

Checks over 700 types; 
illuminated roll- chart; 
obsolescence -proof de- 
sign. 83 YX 143...$32.95 

I RF SIGNAL GENERATOR 

Output to 112 me on fun- 
damentals: 400 -cycle 
modulation. 
83 Y 145 $19.75 

RADIO 
January, 1961 

only 2down 

full selection of 
INSTRUMENT 
KITS 
5" Oscilloscopes 
AC VTVM 
Tube Checkers 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/C Tester, 

plus many others 

32 -WATT STEREO AMPLIFIER VALUE 

Money- saving 32 -Watt Stereo only 
Hi -Fi Amplifier; high power at $5 
low cost; full frequency center down 
channel. 83 YU 933......$59.95 

Knight -Kits are 
available in Canada 

Pioneer in electronic 
kit development 

SENO FOR THE 444 -PAGE 

1961 ALLIED CATALOG 
Write today for the world's biggest elec- 
tonics catalog, featuring the complete 
KNIGHT -KIT line. Seethe big news in qual- 
ity electronic kits -save on everything in 
Electronics. Send for your FREE copy. 

ALLIED RADIO, Dept. 164 -Al 

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

Send FREE 1961 ALLIED Catalog 

send for It 
today! 

Name 

Address 

City Zone State 
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... News 
Slide -Out Album 

New Quick -See end table record 
storage cabinet has a slide -out album 
file for flip- through record selection. 
Cabinet in various finishes is $49.95. 

Individual slide out Quick -See album 
and tape files are also available for in- 
stallation in your own cabinet, or 

shelves. Nine different models, designed 
to fit most any storage area, hold up to 

125 twelve -inch albums, 150 forty -five 
rpm's or 30 tapes. Prices start at $6.95. 
Kersting Manufacturing Company, 504 
South Date Ave., Alhambra, California. 

-o- 
"Anti- Skating" Tone Arm 

Another tone arm that has just been 
introduced and features something 
called "anti- skating" is the Fairchild 
"500," which sells for $55 including the 
SM -2 stereo cartridge. According to the 
manufacturer, who conveniently defines 
the term for us, skating is the force 
which tends to pull an arm toward the 
center of a record and is produced by 
the friction between the stylus and the 
walls of the groove (and possibly the in- 
ertia of the arm) . In any case, this leads 
to an unbalance between the stereo 
channels. In other possible recording 
systems this might not be a prob- 
lem, but in the system actually in use 
(45/45) the information for each chan- 
nel has its own groove wall, and the 
playback stylus must evenly distribute 
its pressure on both walls. ssemaeD 

the changer designed with the system in mind 
SYSTEMATED ... a new concept in stereo record changers! World- famous Italian crafts- 
men have 'designed the LESA CD2 /21 to make it compatible with any amplifier, cart- 
ridge and speaker. Whether your budget is high, low or in the middle - select the 
CD2 /21 - you'll find it a perfect mate for the rest of your system. $44.50 
ELECTROPHONO & PARTS CORP., 530 Canal Street, New York 13, New York 

Imported by Lesa of America, 11 W. 42nd St.. New York, N. Y. 

14 Electronics Illustrated 
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BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New 
PROGRESSIVE RADIO "EDU -KIT" ,A, 

A Practical Home Radio Course 
Now Includes 
* 12 RECEIVERS 
* 3 TRANSMITTERS * SQ. WAVE GENERATOR 
* SIGNAL TRACER * AMPLIFIER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

only 

'26 
* No Knowledge el 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" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
m ock- botto price. Our Kit is designed to train Radio Si Electronics Technicians, making of the most modern methods of home training. You will learn radio theory. construe ton practice and servicing. :-HIS IS A' COMPLETE RADIO COURSE IN EVERY DETAIL You will learn how to build radios, using ing regular schematics; how to wire and solde in a a professional manner; how to service ce radios. You will work with the standard type o punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers and o cillators, detectors, rectifiers, test equipment. You will lea and practice code. using 
rectifiers, ', the Progressive Code Oscillator. You will learn and practice 

trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres 
sive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Cade Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You 
will receive 

e 
xcellent background for television, Hi -Fi and Electronics. Absolutely no previous knowledge of radio o required. The "Edu -Kit" is the product of many years f teaching and engineering nexperience. The "Edu -Kit" will pro- 

vide you with a basic education in Electronics and Radio, worth many times the complete price of $26.95. The cianai Tracer alone worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter- 
ested in Radio & Electronics because you 

bwant an interesting hobby, a well paying 
usiness or a job with a future, you will find 

the "Edo -Kit" a 
w 

orth -while investment. 
Many thousands of individuals of all 

ages e "Edu- -Kit'' in 
ns ore 

than c79ss 
/idly 

used th coun- 
tries f the world. The 

more 
has cbeen 

carefully i designed, step by step, so that 
you cannot make a mistake. The ' Edu -Kit" 
allows you to teach yourself at your own 
rate. No i 

n 
tructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Nit" is the foremost educational radio kit in the world, and is n, v rsally accepted as the standard i n the field of electronics training. The "Edu - Kit" us the modern educational principle of "Learn by Doing." Therefore you construct, learn schematics, study theory, practice trouble- shooting -all n a closely integrated pro- gram designed to provide an sly- learned, thorough and interesting background in radio. You begin by a various the rious radio parts of the "Edu- Kit." You then learn the function, part . Then you build simple radio. With this first set you 

theory 
oenjoydlistenin o 

these 
g to regular broadcast stations, learn theory, practice testing and trouble- shooting. Then you build a more advanced radio, learn more advanced theory and techniques. Gradually, in a progressive manner, and at your wn rate, you will find yourself constructing more advanced multi -tube radio u dio circuits,, and doing work like a professional Radio Technician. 

Included in the "Edu -Kit" course a twenty Receiver, Transmitter, Code Oscillator, Signal Tracer, Square Wave Generator and Signal Injector circuits. These not unprofes- sional "breadboard" experiments, but genuine radio circuits, c nstructed by means of professional wiring on ing and soldering o metal chassis, plus the new method of radio construc- tion known as ''Printed Circuitry. " These circuits operate on your regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts tronics circuits, i each guaan able, electrolytic, mica, cera 

hardware, tubing, punched 
selenium rectifiers, volume 

In addition, you receive 
special tube sockets, hardwa 
professional lectric solderi 
Tester. The 'Edu -Kit" also , 

in addition to F.C.C. -type Qu 
will also receive eive lessons for 
sive Signal Injector, a High 
Radio -TV Club, Free Consul 
You receive all parts, tools, 

and instructions necessary ary to build 20 different radio and elec- 
teed to operate. Our Kits contain tubes, tube 

s 
ockets, vi- 

and paper dielectric condensers, resistors, tie strips, coils, 
metal chassis, Instruction Manuals, hook -up wire, solder. 

controls nd itches etc. 
Printed Circuit materials, including Printed Circuit chassis, 
re and instructions. You also receive 

s 
useful set of tools, a 

ng iron, Dynamic nd a elf- powered Dyn mic Radio and Electronics 
lodes Code Instructions and the Progressive Code Oscillator, estions and Answers for Radio Amateur License training. You servicing with the Progressive Signal Tracer and the Progres- 

Fidelityy Guide and a Quiz Book. You 
eC 

eive Membership in tation Service, Certificate of Merit and Discount Privileges. instructions, etc. Everything is yours to keep. 

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

now includes Printed Circuitry. You 
build a Printed Circuit Signal Injector, 
a unique servicing instrument that can 
detect many Radio and TV troubles. 
This revolutionary new technique of 
radio construction Is now becoming 
popular in commercial radio and TV sets. 

A Printed Circuit is a special insu- 
lated chassis on which has been de- 
posited a conducting material which 
takes the place of wiring. The various 
parts are merely plugged in and soldered 
to terminals. 

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

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 
servicing in 

n 
a progressive manner. You 

n will practice repairs the sets that 
you construct. You will learn symptoms 
and c of trouble in home, portable 
and c radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you 
will be able 

and 
le to do many a repair job for 

yo r friends neighbors, d neighbors, charge 
fees which will far teed the price of 
the "Edu -Kit." Our Consultation Service 
will help you with any technical problems 
you may have. 

1. Stataitis, of 2S Poplar Pl., Water- 
bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The "Edu -Kit" paid for itself, I 

was ready ady to spend $240 for aCourse, 
but I your a d an sen for your 

FROM OUR MAIL BAG 
Ben Valerio, P. O. Box 21, Magna, 

Utah: "The Edu -Kits are wonderful. Here 
I am se nding fo u for them. I 

s n have been 
in 

Radio nfor the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with 

i 

the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shull, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu -Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends w re 

r 
eally surprised to see me 

get into the swing of it so quickly. The 
Troubleshooting Tester that comes with 
the Kit is really swell, and finds the 
trouble, if there is any to be found." 

UNCONDITIONAL MONEY -BACK GUARANTEE -- 
ORDER DIRECT FROM AD- RECEIVE FREE BONUS 

RESISTOR AND CONDENSER KITS WORTH $7 
Li Send EUu -Kit" postpaid. I enclose full payment of $26.95 

Send "EduKit" C.O.D. I will pay $26.95 plus postage. 
Rush me FREE descriptive literature concerning "Edu- Kit." 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
1186 Broadway, Dept. 532AE, Hewlett. N. Y. 
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BUILD -YOUR-OWN 
ELECTRONIC 

ORGAN 
STL P UP TO AN 

GREATEST 
N A M E I N 

ORGAN KITS 

20TH CENTURY 
SUCCESSOR 

TO THE 
PIPE ORGAN 
. 

PAY -AS-YOU 
BUILD 

STEP -BY -STEP 
INSTRUCTIONS 

HOME, CHURCH 
AND CONCERT 

MODELS 
2 -3 -4 MANUALS 

FROM 
$1,750 to $12,500 

PIPE -LIKE 
TONE AND 

APPEARANCE 

DIRECT FACTORY 
TO OWNER 
SAVES 50% 

WORLD'S LARGEST SELECTION OF ORGAN KITS, 

ACCESSORIES AND CUSTOM -BUILT ORGANS 

Send for FREE literature 

ELECTRONIC ORGAN ARTS, INC. 
4949N YORK BLVD.. LOS ANGELES 42, CALIF. 

SKIPPERS AHOY! 

YOU CAN'T AFFORD TO MISS 
THE BIG SPRING ISSUE OF 

\irovz 

MAGAZINE 

50e AT YOUR LOCAL NEWSSTAND 
On sale January 12 

Sailing Houseboating 
Speedboating New Equipment 
PLUS: Power Plants for '61 
Sunken Treasure for Everyone 
Great Yachts of the World 
Tips on Water Skiing 

To order direct send 504 plus 104 for mailing to 
TRUE BOATING MAGAZINE, Fawcett Publications, 
Inc., Greenwich, Conn. 

.. , News 
Electronic Target Simulator 

Lockheed Electronics Company has 
taken the wraps off an electronic "mag- 
nifying glass" that makes small training 
targets for fighter planes look like 
bombers soaring in space. The little 
black box that does this trick is called a 
radar augmenter and all it amounts to 
is an electronic mirror. When it is in- 
stalled in a small rocket launched from 

a plane, one if its two antennas inter- 
cepts a radar signal sent out by a pur- 
suing fighter. This signal is amplified 
and sent out by the second antenna to 
be picked up by the fighter's radar 
scope. The scope displays a "large" tar- 
get. This method replaces the use of a 
drone plane. 

-0-- 
Fore! 

The stewards and judges for the 
World Amateur Team Golf Champion- 
ships held in Ardmore, Pa., wore RCA 
transmitters and receivers on their belts 
to maintain constant communication 
with tournament HQ. This mobile radio 
system was used to assist crowd move- 
ment and clear up rules questions as 
they occurred. 

ll Electronics Illustrated 
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Here's The Offer No Other Radio -TV School 
LEARN AT HOME in Spare Time ! 

YOU DO MANY PRACTICAL JOBS with the kits we 
send you. That's right, you PRACTICE what we 
TEACH! You build a Signal Generator, AC -DC Power 
Pack, and AC -DC Superheterodyne Radio Receiver 
and top quality 21 inch TV Set. EARN AS YOU 
LEARN with the famous RTS 30 Day Income Plan. 
Full instructions provided. NO HIGH SCHOOL 
DIPLOMA NECESSARY. This is a COMPLETE 
course which starts with basic subjects and 
gradually advances to Radio -TV. . . . ALL FOR A 
PRICE YOU CAN AFFORD! 

*THE ONLY VERTICAL 

MULTI -CHASSIS 21" 
TV KIT OFFERED BY 

ANY RADIO -TV SCHOOL 

YOU BUILD THESE 

AND OTHER UNITS! 

Each student is en- 
titled to unlimited 
consultation service. 
All questions are 
answered promptly 
and completely by 
highly specialized 

Ytlllllf Sift instructors 
Iii Iafltleft! 

.Tubes 
Exclud 

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

OCIATT, I 

L`...C.I...W 

DARES MAKE! 

RTS Will Train You at a Price: 

You Can Afford and When 

You Are a Qualified Graduate 

Will Help You Open a Service 

Shop of Your Own and Supply 

You With Every Bit of 
Equipment You Need to Get 

Started - Plus an Inventory 

of Parts and Necessary 

Supplies. 
ALL FINANCED WITHOUT INTEREST 

OR CARRYING CHARGES!! 

You Also Receive . . . Advertising 
Help and Material, Shop Plans, 

Business Systems, Letterheads, 

Calling Cards and Much More! 

r Here's What Two of Many Business Plan Shop Owners Have to Say! 

This business takes in between The school lives up to its 
$1500 and 12000 a month. I've promises 100%. RTS does not 
had to hire help to keep up lose interest in Its students once 
with it. they graduate. 

CULLEN W. IRBY HAROLD R STANLAKE 
Corpus Christi, Texas Perry, Michigan 

DON'T LOSE OUT - FIND OUT! 

RADIO -TE LEVISIO 
TRAINING SCHOOL 
US EAST ROS ÉCRANS AVENUE 

LOS ANGELES 59 CALIFORNIA 
L 101D Est. 1922 

January, 1961 

RADIO TELEVISION TRAINING SCHOOL Dept. El it 
$15 EAST ROSECRANS AVE LOS ANGELES 59 CALIF. 
Rush me full information by return mail. (Please Print) 

NAME AGE 

STREET 

CITY ZONE STATE 

NO SALESMAN WILL CALL ON YOU! 

17 
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1 

on everything in 
STEREQ HI -FI 

and ELECTRONICS 

sq 
ONLY $L DOWN 

on orders up to 
$50; only $5 down 
up to $200; $10 
down over $200. 

FREE 

ALLIED 
RADIO 
our 40th 

year 

SEND FOR THE BIG 

444 -PAGE 1961 

ALLIED C ATA L06 
Value packed! World's largest 
selection! See products and values 
you get only from ALLIED. Save on: 

Everything in Stereo Hi -Fi Music 
Systems 8 Components Biggest 
Selection of Hi -Fi Cabinetry Exclu- 
sive Knight® Super -value Stereo 
Knight -Kits ®- Best in Build -Your- 
Own Hi -Fi Tape Recorders & Phono 
Equipment Everything in Electronic 
Ports, Tubes, Transistors, Test Equip- 
ment, TV Accessories, Tools, Books. 

Save most at ALLIED. Write today! 

SEND FOR VALUE- PACKED CATALOG 

r ALLIED RADIO, Dept. 155 -A1 
100 N. Western Ave., Chicago 80, III. 

['Send FREE 1961 ALLIED Catalog 

Name 

Address 

1 

City Zone State J 

2 New easy -to -build 
KITS from H. H. Scott 
Here are kits that make you a professional! Kits you cant 
build that look and perform like factory unite. 

Kit -Pak box opens to work -table All wires pre -cut, 
pre -stripped All mechanical parte pre -riveted to chassie 

Parts mounted on special Part -Charta in order you use 
them, simplifies and speeds assembly Beautiful gold -finish 
panel harmonizes with H. H. Scott wired components. 

i 

ffiH. H. SCOTT Inc. ill Powdermill Rd., Maynard, Mass. Dept. El -1 

Sand me details on your new kits and steteomaster components for 1961. 

LT -le FM TUNER KIT 
Professional H. H. Scott Wide -Band tuner with 
pre -aligned, ora- morinted silver - plated front 
end. Uses Ez -A -Line alignment system no 
special tools .. entire alignment takes 15 minutes. 

$11.15 
LK -72 72 WATT STEREO 
AMPLIFIER KIT 
Plenty of power for any smoker systems. Fabu- 
lous H. H. Scott features never before available 
in kit: Separate bass and treble controls, center 
channel control, tape recorder monitor, many 
Mara. 

$141.85 

H.H.SCOTT 
Name 

Addra 

City State 

*Slightly higher west of Rockies. Accessory case extra. 

Export: Telesco International Corp., 36 W. 40th St., N.Y.C. 

1$ 

...News 
Direct -Reading Pressure Gauge 

We've come a long way from the sim- 
ple (but somehow effective) straight 
bar, lever -type stylus pressure gauge. 
The new one shown here is by Garrard, 
a division of British Industries, 80 Shore 
Road, Port Washington, New York. The 

stylus is placed on the protruding arm 
and the pressure of the tone arm is read 
directly. The scale is marked off in 
1/2 -gram divisions and its accuracy may 
at any time be calibrated against a 
5 -gram brass weight furnished with the 
gauge. Price is $2.95 for the SPG 3. 

New York State has passed a law re- 
quiring the labeling of rebuilt TV pic- 
ture tubes as such. It forbids a tube to be 
represented or sold as "new" if it con- 
tains a single used part, including the 
glass envelope. A label must be affixed 
to the rebuilt tube, which may only be 
removed by the customer after the sale. 
A nationwide survey had revealed that 
eight out of ten families thought they 
were buying brand -new replacement 
tubes, while industry sales figures 
showed that only one out of five tubes 
sold was all -new. This law may, and 
should, become a model for other state 
laws. Observance of it should improve 
customer relations in some service 
shops. Awareness of the law helps the 
customer, since he tends to confuse the 
meanings of "replacement" and "new" 
and may accept charges for a "new" 
tube without objecting. 

Electronics Illustrated 

e 
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MAKFivi 
Through 
HOME STUDY 

0 N E Y quickly -to prepare more thoroughly -for F.C.C. 
Grantham training is the easy way to learn more 

examinations. And your first class license is the quick, 
easy way to prove to your employer that you are worth 
more money. 

This correspondence course is directed toward two 
major objectives -(1) to teach you a great deal about 
electronics, and (2) to prepare you to pass all of the 
F. C. C. examinations required for a first class commer- 
cial operator's license. We teach you step by step and 
have you practice with FCC -type tests which you send 
to the school for grading and comment. You prepare for 
your F. C. C. examinations under the watchful direction 
of an instructor who is especially qualified in this field. 

ELECTRONICS.. . 

In 
RESIDENT CLASSES 

Grantham resident schools are located in four 
major cities -Hollywood, Seattle, Kansas City, 
and Washington, D. C. Regularly scheduled classes 
in F. C. C. license preparation are offered at all 
locations. New day classes begin every three 
months, and new evening classes begin four times 
a year. The day classes meet 5 days a week and 
prepare you for a first class F.C.C. license in 
12 weeks. The evening classes meet 3 nights a week 
and prepare you for a first class license in 20 
weeks. For more information about the Grantham 
resident schools, indicate in the coupon the city 
of your choice and then mail the coupon to the 
School's home office in Hollywood, Calif. Free 
details will be mailed to you promptly. 

Get your First Class Commercial 

GET your first class commercial 

F.C.C. LICENSE 
To get ahead in electronics- first, you need the proper train- 

ing; then, you need "proof" of your knowledge. Your first class 

commercial F. C. C. license is a "diploma" in communications 

electronics, awarded by the U.S. Government when you pass 

certain examinations. This diploma is recognized by employers. 

Grantham School of Electronics specializes in preparing you 

to earn this diploma. 

Grantham training is offered in resident classes or by cor- 

respondence. Our free booklet gives complete details. If you 

are interested in preparing for your F.C. C. license, mail the 
coupon below to the School's home office at 1505 N. Western 

Ave., Hollywood 27, California -the address given in the coupon 
-and our free booklet will be mailed to you promptly. No 

charge -no obligation. 

F.C.C. License by training at 

GRANTHAM SCHOOL OF ELECTRONICS 
HOLLYWOOD SEATTLE KANSAS CITY WASHINGTON 

This free booklet 
gives details of 
our training 
and explains 
what an F.C.C. 
license can do for 
your future. 
Send for your 
copy today. 

for 
FREE 
Booklet 
CLIP 

COUPON 
and mail In 
envelope or 
paste on 
ostal 

cord. 

January, 1961 

for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western Ave., Hollywood 27, Calif. 

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

Name 

WI4 

Age 1 

Address 

City State 

l am interested in: Home Study, Kansas City classes, le -A a 

Hollywood classes, Seattle classes, Washington classes 
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engineering degree 

in only 21 months 
Grasp your chance for a better life. Become a graduate 
Electronics Engineer. Then promotion will not pass you 
by. Share rewards that await college graduates. Im- 
portant firms visit Tri -State campus to interview 
seniors. Start any quarter. Founded 1884. Bachelor of 
Science Degree in 27 months in Electrical Engineering 
with either Electronics or Power major . also in 
Mechanical, Civil, Chemical, Aeronautical Engineering. 
In 36 months a B.S. in Business Administration (Gen- 
eral Business, Accounting, Motor Transport Manage- 
ment majors). Mature students. Enrollment limited. 
Small classes. More professional class hours. Campus. 
Well- equipped, new and modernized buildings, labs, 

dorms. Modest costs. Enter Mar., June, Sept., 
Jan. Mail coupon today for information. 

IIII 

a'aw TRI -STATE COLLEGE 
,1 , 1 J. A. McCarthy, Director of Admissions 

4811 College Avenue, Angola, Indiana 
Please send me Your Career Book and Catalog with full information 
on Electronics Engineering and other degree courses. I am especially 
interested in courses checked: 

O Electrical (Radio, TV, Electronics Option) 
n Electrical (Power option) Chemical Aeronautical 
D Civil D Mechanical General Business 
D Accounting D Motor Transport Management General Education 

Name 

Street Address 

Postoffice Zone State 

GIANT 1961 
204 PAGE 

CATALOG 

;9--.2,7 

Ano,rzolete ur4Out a.E.etyrV6:,q 

RADIO TV 
ELECTRONICS 

SEND 
FOR IT 
TODAY 

Q 

SAVE uPro 
50%0N 8 -A 
SELECTED 

KITS 

NI-FI AND 
STEREO 

SYSTEMS 4r 

\\11 

COMPONENTS 
,.. 

TOP VALUES 
IN POWER. 
AND NAND 

TOOLS 

BURSTEIN-APPLEBEE CO. 
Depf. El, 1012 McGe St., Kansas City 6, Mo. 

Send Free 1961 h -A Catalog No. 611 

.Name 

Address 

City State._ 

, . . News 
Punched Tape Stores Scores 

Musical scores may now be stored on 
punched tape from which they can be 
duplicated at will. Furthermore, the 
same tape can be fed to a computer 
which can be so programmed that indi- 
vidual performance parts for the instru- 
ments of the orchestra may be extracted 

from the complete score, eliminating an 
orchestrator. The machine that does all 
this has been invented by composers L. 
A. Hiller, Jr. and Cecil Effinger and is 
essentially an electric typewriter that 
produces a punched tape while printing 
musical notations. 

-o-- 
We hear so much these days of new 

"break throughs" in research we forget 
how much is owed to well -known prin- 
ciples. You might have devised the 
electromagnetic blood flow meter now 
being developed by George N. Hoover 
and Fred R. Johansen of Ohio State 
University for their studies on biological 
instrumentation for people in motion. A 
conductor moving in a magnetic field 
generates an electric current. Blood is 
a conductor. Can you figure it out from 
there? 

Electronics Illustrated 
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L 

Experimenter 
For the 
For the Boat 

Owner 

For the Hi-Fi 
Enthusiast 

For the Ham 

For the Retailer 

REGISION. áá 

NEWPACO B -12 

REGULATED POWER SUPPLY KIT 

Two instruments in one! A reliable 
source of variable regulated DC plate 
voltage from 0 -400 volts at 150 ma, 
plus bias and AC filament voltages 

. with an exclusive 12.6 volt AC 
supply! Maximum stability. Lab -qual- 
ity PACE double -jewelled D'Arsonval 
meters. 
Model B -12 (Kit)..Net Price: $69.95 
Model B -12W (Wired) 

Net Price: $99.95 

PACO G -15 GRID DIP METER KIT 

Truly, a hand -held electronic "jack - 
of -all- trades " -VFO; Absorption 
Wavemeter; Signal Source; field 
strength indicator, plus an exclusive 
visual /aural 'on- the -air' Modulation 
Indicator. A 'must' for the ham or 
electronic technician who wants 
maximum quality at the lowest pos- 
sible cost. 
Model G -15 (Kit)... Net Price: $31.95 
Model G -15W (Factory- wired) 

Net Price: $49.95 

PACO "Instruments in Kit -FM-re ire pro- 
duced under the auspices of PRECISIIIN 
APP4RA11.5 COUPAI }, INC., world - 

famous manufacturer of industrial and 
boratory electronic test instruments 
r over a quarter of a century. Write 

.1961 PACO Catalog, 

January, 1961 

NEWPACO T -61C AND T -61F 

SELF -SERVICE TUBE CHECKER KITS 

For the enterprising retailer who 
wants to increase his store traffic 
with this extra service. 2 models: 
Counter (T -61C illus.) and Floor (T- 

61F). 24 tube sockets, 3 simple se- 
lectors. Complete instruction data 
cards make tube -checking a 'snap'. 
Model T -61C (Kit).Net Price: $ 99.95 

Model T -61W (Factory- wired) 
Net Price: $134.95 

Model T-61F (Kit). Net Price: $124.95 
Model T -61FW (Factory- wired) 

Net Price: $164.95 

NEW PACO L -1 

HIGH FIDELITY ULTRA -COMPACT 
SPEAKER SYSTEM SEMI -KIT 

A 'bookshelf' speaker system whose 
sound output and small size will 
astound you! So efficient, it assures 
perfect results even with low -pow- 
ered amplifiers. Response, 50- 14,000 
cps. Only 151/4" x .91/4" x 81 ". 12 
lbs. Assembly -time -1 hour! 

Model L -1U (Semi -kit) in walnut 
Net Price: ;24.95 

NEWPACO TK -6 TOOL KIT 

For the kit -builder or experienced 
electronic technician, this complete 
set of precision -built English and 
American -made tools can handle any 
assembly job, large or small. In- 
cludes: diagonal cutters; long -nosed 
pliers; 40 -watt soldering iron; two 
screwdrivers,a pair of wire- strippers, 
plus see -through carrying -case. 

Model TK -6 Net Price: $9.95 

NEW PACO 0F -90 

TRANSISTORIZED DEPTH FINDER KIT 

An absolute necessity for protection 
against shoals, and for finding that 
elusive school of fish! Range, 0 to 
120 feet. Large, illuminated dial for 
easy readings. Operates on self -con- 
tained batteries or from ship's power 
source. Completely fungus and mois- 
ture- proof. 
DF -90 (Kit) Net Price $ 64.50 

DF -90W (Factory- wired) 
Net Price: $135.50 

SEE THESE KITS AT ALL LEADING 
ELECTRONIC PARTS DISTRIBUTORS 

LECTRONICS CO., INC. 
70 -31 84th Street, Glendale 27, L. I., N. Y. 

Kit Division of PRF.CISI0.V A ppararuc Co.. Inc. 
a subsidiary of Facotronics inc. 
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New "Mechanical Educator" to 
IMPROVE MEMORY 

Inability to recall names, places, facts quickly is a common. often 
costly, shortcoming that can now be easily overcome with the aid of 
a new device for mental training. This versatile new educational tool 
can also be used effectively in language learning, speech correction 
and improvement, in mastering tables, formulae- anything to be 
memorized faster than ever while you sleep. 

DORMIPHONE Memory Trainer 
Works for you -You Learn While You Sleep 

Speeds up learning processes 
Aids concentration 
Provides entertainment 

Using a new recording 
principle, the Memory Trainer 
records, instantly plays back, 
and automatically repeats 
speech, music, or any 
spoken or broadcast material 
by clock control. No reels 
of tape to snarl or rewind. 
Completely portable. Ideal 
aid for home, school, in- 
dustrial safety training sloe. 
So simple to use, children 
beneflt-so helpful and prac- 
tical, it is used by educa- 
tors, psychologists, people 
of all ages and professions. 

SELF - 

CONTAINED 

RECORDING CARTRIDGES 
from 30 seconds to 55 
minutes. Easily removed. 
Can be stored or "erased" 
instantly and re-used a re- 
peatedly. Just record, flp 
play -back and listen! 

Write TODAY for FREE folder 
with complete information. 

Modernophone, Inc. 
367 -011 Radio City, New York2O, N. Y 

switch for 

MODERNOPHONE, INC. Circle 7 -0830 367 -011 Radio City, New York 20, N. Y. 
Gentlemen: Please send me your FREE Booklet. i am interested in finding out all about Scientific Sleep Learning and what the Dorntiphone Memory Trainer can do for me. No obligation -no salesman will call. 
Name 
Address 
City Zone_ -- State 
My main interest in the Memory Trainer Is for: 

Language Learning Speech Improvement Memorization 
O 

l7 School or College Work 
[ Sleep Learn l =g Bridge Rules JI 

STATEMENT REQUIRED BY THE ACT OF AUGUST 24. 1912, 
AS AMENDED BY THE ACTS OF MARCH 3, 1933, JULY 2, 
1946 AND JUNE 11, 1960 (74 STAT, 208) SHOWING THE 

OWNERSHIP. MANAGEMENT, AND CIRCULATION OF 

ELECTRONICS ILLUSTRATED published monthly at Green- 
wich, ('onn., for October 1, 1960. 

1. The natnes and addresses of the publisher, editor. managing 
editor, and business managers are: Publisher- Fawcett Publica- 
tions, Inc., Greenwich, Conn.; Editor, Charles Tepfer, Chappaqua, 
N. Y.; Managing Editor, Larry Eisinger, Staten Island, N. Y.; 
Business Manager, Gordon Fawcett, Greenwich, Conn. 

J. The owner is (If owned by a corporation, its name and 
address must he stated and also immediately thereunder the 
names and addresses of stockholders owning or holding 1 percent 
or more of total amount of stock. If not owned by a nvporation, 
the names and addresses of the Individual owners must be given. 
If owned by a partnership or other unincorporated firm. its name 
and address, as well as that of each individual member, must be 
given.) Fawcett Publications, Inc., Greenwich, Conn.; W. H. 
Fawcett- Jr., Norwalk, Conn.; Marlon Bagg, Overland Park. 
Kansas; Roger Fawcett, New York, N. Y,: V. D. Fawcett, 
Greenwich, Conn.; M. B. Fawcett, Norwalk, Conn.; Gordon W. 
Fawcett, Greenwich, Conn.; Gloria Leary, Santa Monica, Cal.; 
V. F. Kerr, Bakersfield, Cal.; Allan M. Adams and Jack B. 
Adams as trustees under the trust agreement with Eva F. Roberts 
dated July 3, 1959, Greenwich, Conn.; H. A. Fawcett, New York, 
N. Y.; Roscoe Kent Fawcett, Reno, Nevada: M. F. Fawcett, 
Greenwich, Conn. 

3. The known bondholders, mortgagees, and other security 
holders owning or holding 1 percent or more of total amount of fonds, mortgages, or other securities are: (If there are none, so 
state.) None. 

4. Paragraphs 2 and 3 include, in cases where the stockholder 
or security holder appears upon the books of the company as 
trustee or in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting: also the statements 
in the two paragraphs show the affiant's full knowledge and belief 
as to the circumstances and conditions under which stockholders 
and security holders who do not appear upon the books of the 
company as trustees, hold stock and securities in a capacity other 
than that of a bona fide owner. 

5. The average number of copies of each issue of this publication 
sold or distributed, through the malls or otherwise, to paid subscribers during the 12 months preceding the date shown above 
was: (This information is required by the act of June 11, 1960 
to be included in all statements regardless of frequency of issue.) 
160.437. 

GORDON FAWCETT, 
Business Manager 

Sworn to and subscribed before me this 30th (lay of September. 
1960. 

[SEAL] LILLIAN M. KLEIN 
(My commission expires April 1, 1963) 
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...News 
New Books and Booklets . , . 

"The Art of Selecting & Preserving 
Recordings" is a new 20 -page booklet 
available for 250 from Shure Brothers, 
222 Hartrey Avenue, Evanston, Ill. 
Topics discussed include ways to build a 
basic record library, the elements of 
musical etiquette when you play rec- 
ords for friends (no, you do not just 
turn the volume all the way up and wait 
for the windows to rattle!) , and how to 
handle and store records so they will 
last. 

Two new transmitting antenna cata- 
logs are now available from Hi -Gain 
Antenna Products, 1135 North 22nd 
Street, Lincoln, Nebraska. One covers 
beams, verticals, halos, ground planes, 
mobile and portable units for amateurs; 
the other describes antennas for the 
Citizens Band. These catalogs are sent 
free. 

A pocket -sized 22 -page dictionary of 
computer terms and, incidentally, a 
short course on computers, is being of- 
fered free by the Brown Instruments 
Div. of Minneapolis -Honeywell Regu- 
lator Co., Philadelphia, Pa. The booklet 
is called "Do You Talk Computerese ?" 

Where can you get all the parts for 
any project you see in El's articles? 
Where can you find the widest selection 
of hi -fi components, short wave re- 
ceivers, kits of all kinds, Citizens Band 
equipment? Have you tried the free 
1961 catalogs of the great parts distribu- 
tors? See their ads in El's pages for 
handy coupons. 

CBS has revised and expanded its 
Transistor Home -Study Course to in- 
clude latest information. The Course has 
ten lessons, a do-it- yourself approach, 
and includes correction and advisory 
services. Individual and group rates 
may be obtained from CBS tube dis- 
tributors or "Transistor Course," CBS 
Electronics, 100 Endicott Street, Dan- 
vers, Mass. 

Write to the Rockbar Corporation, 
Mamaroneck, N. J. for its free new 
booklet, "For The Discerning Listener," 
which describes the Goodman loud- 
speakers and also includes plans for en- 
closures. 
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Accredited by the National 
Home Study Council 

good training 
doesn't cost ... 

it paysr 
License Quickly 

How To 
Getan FCC 

License 
(Commercial) 

Get Your FCC 

An FCC License 
Or Your Money Back! 
Completion of the Master Course (both Sections) will prepare 
you for a First Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass the FCC 

examination for this license after successfully completing 
the Master Course, you will receive a full refund of all 
tuition payments. This guarantee is valid for the entire period 
of your enrollment agreement. 

Increase Your Technical Knowledge 
Get a government license plus an understanding of such 

electronic application as computers ... industrial elec- 
tronics ... radar ... communications ... and many more. 

Get All Three Booklets ... Fre 
Successful 
Electronics 

Training 

find out ho W ... 
1. You can handle the new electronic devices. 

2 You can solve the problems that stump your fellow 
technicians. 

3 Training is Job Insurance when employment is tough 

to find . . . and more money for you when times 
are good. 

Get This Handy Pocket 
all the 

` °fnorss. used conversion ,factors, 
formulas, tables, and color 

Electronics Data Guide Yours axbsnlutelflnfreeif tp 

FREE you mail the coupon in 30 
days. No further obliga- 
tion! 

Cleveland Institute of Electronics 
4900 Euclid Ave. Desk El 28 Cleveland 3, Ohio II 

January, 1961 

a successful plan for ... 
Electronics Training 

Cleveland Institute of Electronics 
4900 Euclid Ave., Desk El 28, Cleveland 3, Ohio 

Please send me Free Career Information Material 
prepared to help me get ahead in Electronics. I have 
had training or experience in Electronics as indi- 
cated below. 

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

Broadcasting 
Home Experimenting 
Telephone Company 
Other 

In what kind of work In what branch of 
are you now engaged? Electronics are you 

interested? 

Name Age 

Address 

City Zone State 
EI 28 
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from L7E /CO® ... a completely new 

CITIZENS BAND 
TRANSCEIVER that meets 

I FCC 
------ regulations' 

-, 
II 

. ...... 
' 

......::..` 
Model 760:117 VAC 

r - 
*'' 

Kit Wired 

$59.95 $89.95 
`.;~' 

Model 76 : 117 VAC & 6 VDC kit $69.95 Model 762: 117 VAC & 12 VDC 
incl. mtg. bracket (Pat. Pend.) wired$99.95 

'EICO premounts, prewires, pretunes, and seals the 
ENTIRE transmitter oscillator circuit to conform 
with FCC regulations (Section 19.71 subdivision d). 
EICO thus gives you the transceiver in kit form that 
you can build and put on the air without the super- 
vision of a Commercial Radio -Telephone licensee! 
Highly sensitive, selective SUPERHET (not regenera 
live) receiver with 51/2 dual function tubes and RF 
stage. Continuous tuning over all 23 bands. Exclu 
sive Super -Husk® noise limiter. AVC. 3" x 5" PM 
speaker. Detachable ceramic mike. 5 Watt crystal - 

controlled transmitter. Variable "pi" network matches 
most popular antennas. 12- position Posi -Lock® mount - 
ing bracket. 7 tubes and 1 crystal (extra xtals 63.95 
each). Covers up to 20 miles. License available to any 
citizen over 18 --no exams or special skills required. 
application form supplied free. 

SAVE with these famous VALUE LEADERS! 
All- Transistor Portable 
RA-6:Kit $29.95 Wired $49.95 _ High sensitivity & selectivity. 
Plug -in transistors. 4" x 6" 

1` speaker; push -pull audio. - Prealigned RF & IF trans- 
formers. Less batt., incl.FET. 

New! 60 -Watt CW Transmitter 
#723: Kit $49.95 Wired $79.95 
Ideal for novice or advanced 
ham needing low - power, 
stand -by rig. 60W CW, 50W 

.`v _`7 external plate modulation. 
80 -through 10 meters. 

90 -Watt CW Transmitter* 
#720: Ki t $79.95 Wi red $119.95 
"Top ouality"-ELECTRONIC 

.-,...... 
di i al KITS GUIDE. Ideal for vet- 

exte novice. 90W 65W 
external plate modulation. 
80 through 10 meters. 
*U.S. Pat. No. D- 184,776 

Kit Univ. 
Wired $79.95 #730: Kit $49.95 Wired f79.95 

Delivers 50W undistorted au- 
dio. Modulates transmitters 

-- -- - -- - having RF inputs up to 100W. 
Unique over -modulation indi- 
cator. Cover E -5 $4.50. 

Grid Dip Meter 
#710: Kit $29.95 Wired $49.95 

- Includes complete set of 
coils for full band coverage. 
Continuous coverage 400 kc 
to 250 mc. 500 ua meter. 

For FREE CATALOG, fill out coupon on Page ES vt, N. Y. EICO8 Add 5% in the West 

J4 

. . News 
The Motorola Semiconductor Appli- 

cations engineers got together long 
enough to compile a 200 -page handbook 
on power transistor theory and applica- 
tions. This new book is available from 
the Technical Information Center, Mo- 
torola Semiconductor Products, Inc., 
5005 East McDowell Road, Phoenix, 
Arizona, for $2. It can serve as a source 
of new circuit ideas for hobbyist and 
hams as well as hi -fi fans. 

If you use coils (and who doesn't at 
one time or another) then you will be 
interested in a 28 -page catalog describ- 
ing the complete line of Stancor coils, 
RF, IF, choke, etc., etc. Included in this 
catalog, which you can get free, are 79 
schematics and complete application 
information. Write to Chicago Standard 
Transformer Corp., 3501 W. Addison 
Street, Chicago 18, Ill. 

"Practical Electrical Wiring," by H. 
P. Richter, is a McGraw -Hill book now 
in its new and sixth edition that will 
show you how to plan and carry out all 
types of wiring (light and power) for 
homes, labs, farms, etc. This book not 
only includes on- the -job tips and short- 
cut suggestions but also tells you the 
theory behind the practices. It sells 
for $7.95. -$- 
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The future is YOURS in 

ELECTRONICS 
A fabulous field -good pay - fascinating work -a 

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

Modern Training by Coyne 
RIGHT IN YOUR OWN HOME 

Coyne brings you the first truly lower cost MODERN 
QUALITY Television Home Training; training de 
signed to meet Coyne standards. Here is MODERI 
ELECTRONICS TRAINING with the latest or 
Transistors, Printed Circuits, Remote Controls, Tes' 
Equipment, UHF, and Color. No previous experience 
needed. Personal guidance by Coyne Staff. 
The Institution Behind this Training 
Famous for over sixty two years. COYNE occupies this entire 
building which is the new home of COYNE. CO YNE, S modern 
resident training of men in Electronics. Electricity, Television 
and Radio 
has produced 
thousands 
of successful 
graduates. 

B. W. COOKE, lr., President 

A 

`tl 

ti 

' 
'p 

FOUNDED 1809 

CHARTERED AS AN EDUCATIONAL INSTITUTION 
NOT FOR PROFIT 

1501. W. Congress Parkway. Chicago 7, Dept. 11 -H8 

EARN IN SPARE TIME AT HOME 

COYNE offers a most practical Home Television 
Training. Easy to follow step -by -step instructions, 
fully illustrated with over 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 in training. 

.Lealeii eadt - ea d# TehmS 
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. 

Even though we have added over 130 pages of lesson 
material recently to cover the latest Electronics sub- 
jects we have lowered our tuition while other schools 
have raised theirs. 

SEND COUPON OR WRITE TO ADDRESS BELOW 

FOR FREE BOOK 
r.eWro and full details, including 

Easy Payment Plan. No 
obligation, no salesman 
will call. 

r 
COYNE Television 
Home Training Division 
Dept.l 1 -H8 -New Coyne Building 
1501 W. Congress Parkway, Chicago 7, Illinois 

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

Name 

Address 

City State 
(Unlike most other schools we do not employ salesmen.) 

January, 1961 25 
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Listen to the EICO Hour. WABC -FM. N.Y. 95.5 MC. Mon. -Fri., 7:15-8 PM 

the experts say, 

your BEST BUY 

is`7E7CoL7. 
in 

STEREO and 
New Transistor 

Stereo /Mono 4 -Track 

Tape Deck RP100 

Semi -Kit (record 8 

playback preamplifiers 
& control electronic 

in kit form) $ 

Wired $395.00 
MIMI 

C i A 

STEREO Dual 
Preamplifier 

HFRS 
Kit $39.95. 

Wired $64.95. 
"Extreme 

flexibility - 

a bargaln" -HI-FI REVIEW 

STEREO cual 
Power 

Amplifiers: New 

100W HF89: 
Kit $99.50 

Wired $139.50. 

70W HF87: Kit $74.95. Wi edd 114.95. 
28W 11F86: Kit $43.95. 

MONO 

EICO, 3300 N. Blvd., L.I.C. 1, N. Y. El -1 

Show me HOW TO SAVE 50% on top -quality: 
HI -FI TEST INSTRUMENTS HAM" 

GEAR. Send FREE Short Course for Novice 
License. Send FREE Catalog & name of 
neighborhood EICO dealer. Send Stereo - 
Hi -Fi Guidebook. 25e enclosed for postage and z 
handling. 

4- 

Name 
ó 

Address 

City Zone State 

HI-FI 

New FM /AM 

Stereo Tuner 

Kit $89.95 
Wired 5129.95 

Incl. Metal Cover 
& FET 

FM Tuner HF190 
Kit $39.95. 

Wired $65.95'. 
Cover $3.95. 

One of the best 

buys" AUDIOCRAFT 

AM Tuner HFT94 

$39 
incl. Cover & F.E F.E.T. 

STEREO-Mono 
Player /Automatic 

Changer complete 
with dual 

"Magnadaptor.I 
$49.75 Incl. F.E.T. 

Power & 
New 
Bias 

Supply ter 
Transistorized 

Eliot # 1020 
Kit $19.95 

Wired $27,5 Patent .ntlinp 

TUBE & CRT FI¿ 
Tester #612 

Kit s3.95. 
Wired ;5.95, 

radio/TV tubes, 
Pilot lamps, etc, 

"Less Cover, 
F.E.T. incl. 

Kit 

New 
rated Stereo 

Amplifier ST10 

Kit ;94.95 

C C "r - Wired $144.95 

Incl. Metal Cover 

New 40W Integrated M1S95reo AmMetel St40 
Kit $19.95 Wired $ 

28W Integrated 
Stereo Amplifier 

11E81 

Kit 
Wired $1139.95 

"Excellent" - 
SATURDAY 

REVIEW 

2 -Way Bookshelf 
Speaker 

System HFS1 

complete with 
f actor/4111M 

cabinet: 
Kit $39.95 

Wired $47.95 

TEST and in 
INSTRl1MENTS 

Miniaturized 
de: Multi -Signal 

Tracer #1454 a Kit ;19.95. je 1i Wired $28.95. 

1000 Ohms /Volt 
V-O-M-x536 
Kit $12.90, 

Wired ;14.90, 

RF Signal 
1- :::10- Series/ 

Generator Parallel 
#324 -_ R -C Kit $26.95 ombination 

Wired $39,95 . Kit $13,95. Wired #1140 
1350 Combinations! 

Most EICO dealers offer 

* 

udgetPterrms 
No 2'954,518 

IN STOCK! Compare, 
take them home - right "off the shelf" - from 2000 neighborhood 
dealers. Over 2 MILLION EICO instruments in use throughout the world. 

tpe Vacuum Tube :te"." Voltmeter x221 .' Kit $25.95. -_ Wired $39.95. 

5" Push -Pull 
Scope #425 

Kit $44,95 
Wired $79.95. 

GC-5 MC 5" Scope #460 
Kit 79.95. 

Wired 1 d $29.50. 

6V & 12V 

liminatoBattery r 
Charger 

Kit $29.95. Wired 
3 
38. 

Extra -fisted for 
$29.95E. 

Wired 

#1060 Kit $38.95. Wired $17,95 

9,14i I 

Peak -to -Peak 

VKit 21232 
8 Uni -Probed 

Kit 529.95. 
Wired $49.95, 

U. S. Pat, No. 2,790,051 

Tube Tester 
#625 

Kit $34.95 
Wired $49.95. 

R-C Bridge 
& R -C-L 

Comparator 

Kit $199 
Wired 

#9508 

d 29.95. 

® 1981 ELECTRONIC INSTRUMENT CO., INC., 33.00 N. BLVD., L. I. C. I. N. Y 

4 See Page 24 for the BEST BUYS in CITIZENS TRANSCEIVERS, "HAM" GEAR and TRANSISTOR RADIOS. 
i() Electronics Illustrated 
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By Sanford Maize! 

EVERY new process goes through a 
major shake -up in its early days, 

and stereo recording is no exception. 
There was a time, not at all long ago, 
when certain record companies thought 
that the only way to run a stereo session 
was to separate the orchestra into two 
completely independent channels with 
a sound -proof baffle running down the 
center. While the result was certainly 
different, those early efforts have hardly 
become collector's items, and for the 
very best of musical reasons -they 
sound strange! 

Now the dust has settled and the 
stereo session is a sober, skillful effort 
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Mitch Miller, popular recording artist and producer, follows the score with 
a keen ear during an extended taping session in a Columbia Records studio. 

Below, left: "Riding gain" on as many as a dozen mikes around the studio, 
the recording engineer keeps his eyes on the conductor and his hands on 
the controls. Below, right: Is the tape good? All men concerned in its pro- 
duction listen critically to an immediate playback in the recording studio. 

Electronics Illustrated 
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Making a Columbia Record under perfectionist Leonard Bernstein is shirt- sleeve job for musicians. 

to put on tape (and into your micro - 
grooves) a well- rounded, authentic mu- 
sical performance instead of an elabo- 
rate acoustic exercise. The emphasis is 
now on performance, not on ping -pong. 
Every aspect of the session is again 
under the direction of the producer, or 
A &R man (for "Artists and Reper- 
tory") and it is his responsibility to see 
that the truest possible presentation of 
the composer's or the arranger's crea- 
tive intent gets through to you, the lis- 
tener. 

January, 1961 

At a recording session at one of New 
York's most famous studios (a former 
church auditorium) , El watched as 
Howard Scott, producer of most of the 
Columbia Masterworks Series, arrived 
for a session, carrying the carefully an- 
notated score he'd worked on the night 
before. 

His first step, as at all sessions, was to 
order a thorough check of all the equip- 
ment, carried out by the engineers with 
the help of a tone generator. First they 
checked the mikes for output level, and 

29 

www.americanradiohistory.com

www.americanradiohistory.com


made the necessary compensating ad- 
justments. Then came the tape decks, 
and again the tone generator was used 
to measure the frequency response, 
verify the azimuth and check the tape 
speed. To give you an idea of the toler- 
ances involved, the tape speed must 
check out to .004'7 ! 

The standard gear at these sessions is 
a pair of half -inch Ampex tape decks 
(one acting as safety) operating at fif- 
teen inches per second, plus a single 
quarter -inch machine. The half -inchers 
record on three channels, right, left and 
center, with the center being used later 
in dubbing to fill in the hole when 
needed. Since all the channels are on a 
single tape, they are in perfect synchro- 
nization with each other, and make edit- 
ing that much more precise. 

Sometimes the quarter -inch machine 
is used for the mono version and some- 
times an artful blend of all channels is 
used. 

Each of the three channels on the tape 
is fed by an appropriate microphone. 
Since this calls for at least three mikes, 
and since it is often wise to give special 
support to certain choirs of instruments 
or soloists for part of the performance, 
the actual microphone array begins to 
resemble an overgrown forest. All 
mikes are fed into an audio console 
which not only provides complete on -off 
and volume control, but also permits the 
engineer, at the behest of the producer, 
to switch any given mike from right to 
left to center. In other words, here is 

another way they use their electronic 
controls to maintain strict artistic con- 
trol. 

The positioning of the orchestra and 
the microphones is an art all its own, on 
which the reverberation or echo effect 
depends. All things being equal, the 
larger the hall, the longer the time 
delay, the more reverb. Actually, most 
companies add some time delay by the 
use of echo chambers either at the time 
of recording or later in the editing. Some 
current playback equipment is being 
provided with a special control that can 
lengthen the time delay and introduce 
even more echo. 

A major factor which may nullify all 
the good work that goes into a session is 
humidity. Tests have shown that a 
strictly controlled humidity level is a 
must, so modern studios are not just air - 
conditioned but are moisture condi- 
tioned, too. 

With the musicians assembled, the 
actual session gets under way after a 
brief run- through. The producer sig- 
nals, the tape decks start, the identifying 
phrase "CO 65, Take One" is put on the 
tape, and the orchestra starts to play. 
Now comes the concentration on the 
prepared score, the trained ear listening 
for "clams," which occasionally disrupt 
even the finest performance. 

"Takes" vary in length from a few 
short choruses to a whole movement 
that may run close to half an hour, but 
the moment an engineer spots a techni- 
cal weakness, [Continued on page 107] 

Cutting and splicing, 
listening; more cutting 
and splicing, more listen- 
ing. These are the duties 
of the tape editor, a 
most important man in 
the recording business. 
(Photo taken in Colum- 
bia Records studio, N.Y.) 
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a simple invention: 

The Electronic Level 

January, 1961 

Why didn't YOU invent it? Even a blind man can 

use this superaccurate version of a common tool. 

By James A. Collins 

FVEN though you're not Matt Dillon when it comes to straight 
shooting, there is no longer any need to guess when it comes 

to a precision leveling or surveying job. Anyone can be a dead -eye 
with the Surber Electronic Level, the only known level in exist- 
ence which can measure true "zero" level. Even a blind man can 
use it. 

Impossible you say? Let's see. The device is the brain -child of 
a 40- year -old Wichita Falls, Texas inventor, Curtis M. Surber, 
who has a remarkable way of looking at problems of this nature - 
from the limited viewpoint of a blind man. 

Though Surber is not sightless, his first thought in approaching 
this problem was, "How can I make a level that a blind person 
might use ?" Solving the problem seemed to bring forth many pos- 
sibilities and new applications for the principle involved. 

With modesty, Surber said, "The level is really a simple device, 
and anyone with some electronics experience could conceivably 
have invented it. 

"The traditional level, of course, operates by sight only. When a 
small bubble in a tube is lined up between two marks on the tube, 
the carpenter calls it level and lets it go at that. 

"My level is much more accurate. In fact it is as accurate as it 
is possible to get," Surber claims. 

Surber's level is exactly like the regular level found in any 
workshop or lumber yard except it utilizes a battery, switch, 
wiring, photo electric cells or solar batteries, a light source, and 
either a transistor audio source (for the sightless) or a meter 
which can be read by eye. 

The light source, a small bulb, is [Continued on page 105] 
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"concert hall" echo 

The "Reverb" 
Reverberation is all the rage these days. Your 

phonograph needs a built -in echo chamber for it. 

By Lothar Stern Motorola, Inc. 

SOMETHING new has been added to 
high fidelity techniques. It's the 

reverberation effect -a sort of echo - 
that attempts to create true concert hall 
realism in the living room by artificially 
restoring the characteristics of a large 
hall, which are normally lost during the 
recording process. 

In the concert hall, the sound from the 
orchestra reaches the listener not only 
directly from the instruments but also 

by way of reflections from walls and 
ceilings. These reflections arrive a split 
second after the direct sound and give 
"live" music its "spaciousness and 
depth." Similar reflections, of course, 
are also set up in the living room, but 
because of the smaller dimensions of the 
room, the feeling of spaciousness found 
in a concert hall is entirely absent. 

Reverberation devices compensate 
for the acoustic differences between a 
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small room and a large hall by delaying 
a portion of the sound fed to the main 
loudspeakers, and repeatedly reproduc- 
ing it at optimum intervals and with 
decaying amplitude to simulate true 
concert-hall conditions. 

Reverberation can be used with 
monophonic program material from 
radio broadcasts and mono records as 
well as stereo. And, as presently em- 
ployed, the listener has complete control 
over the amount of "echo" he wishes to 
use. By means of a reverberation con- 
trol, he can vary the volume of the de- 
layed sound from zero to some preset 
maximum level. The apparent size of the 
living room can therefore be varied at 
will. 

The Boing -g Box 

The heart of all current commercial 
reverberation systems is an electro- 
mechanical delay unit developed by the 
Hammond Organ Company. Basically, 
this consists of a couple of precisely en- 
gineered metal springs, terminated on 
each end by transducers. At the input 
end, the transducers convert the elec- 
trical signal from the main amplifiers 
into rotary mechanical motion which is 
transmitted [Continued on page 104] 

Two- spring delay unit, extra amplifier and 
extra speaker are used in Motorola's stereo 
"Reverb" system, to add "concert hall echo." 

The "Reverb" system has its own enclosure sec- In this magnified view, small cylindrical mag- 
tion in this unit. Spring box is mounted verti- nets drive pair of springs with rotary motion. 
cally at left; supplementary amplifier is on the which travels to pickups at far end of springs. 
front panel. Both stereo grooves feed system. Pickups feed extra amplifier and speaker. 

January, 1961 
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Stereo Omnumeter 
Dual microphone sound level meter provides accu- 

rate acoustic balance and phasing of your system. 

By Harry Kolbe 

PRECISE balance of stereo channels with respect to level and 
frequency are of utmost importance for the full enjoyment of 

present day stereo systems. However, the sensitivity of the two 
channels of a stereo power amplifier may differ as much as 3 db 
or more. And the situation in the preamp may be even worse. 
For there may be a discrepancy between the frequency response 
vs. tone control setting of each channel. For example, when the 
two channels are working simultaneously to produce a stereo 
sound at, say, 5,000 cps and there is as little as a 3 db difference 
in output between them, unfortunate things happen to the stereo 
effect. The discrepancy is large enough to "shift" the apparent 
location of the first violin section of an orchestra from its position 
on stage left to stage right. Speaker placement and efficiency, in 
addition to room acoustics all play a part in the ultimate balance 
(or unbalance) of your stereo system. 

Numerous devices, such as magic eye level indicators, tone gen- 
erators, and level meters have been incorporated into some of the 
recent preamps and amplifiers, and are also available as acces- 
sories. These devices all suffer from a handicap in that they can 
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balance the signal going to the speaker, 
but not the signal coming out of it. 

The stereo balancing and phasing 
problem can be solved once and for all 
by a simple test device dubbed the 
Stereomnimeter (SOM) . This device 
consists of an inexpensive sound level 
meter with two pickup microphones 
which are used to accurately adjust the 
channel's relative sound output. 

Electronically, the two microphones 
are connected to the input of a two -stage 
high gain transistor amplifier (Q1, Q2) 
whose output feeds a VU meter (M1) . 

A selector switch (SW2) is inserted be- 
tween the microphones and the ampli- 
fier input to permit selection of either 
left or right channel microphone or 
both. With SW2 in the center position, 
both microphones are connected to the 
transistor amplifier out of phase with 
each other. Therefore if the sound 

picked up by both microphones is ex- 
actly the same and both are equally 
sensitive, their outputs will be equal 
and opposite, thereby canceling and pre- 
senting no signal to the SOM's amplifier. 
Used this way, the instrument can check 
speaker phasing and balance between 
the channels even when they're produc- 
ing a complex signal. 

Long two conductor speaker cables 
are used between microphones and the 
SOM so that a microphone may be 
placed in front of each stereo speaker. 

Construction 
The unit is laid out in two separate 

preassembled sections. The main section 
is the aluminum cabinet upon which are 
mounted the VU meter (M1) SW2, mi- 
crophone input jacks (J1, J2) , and level 
control (R4) . The rectangular meter 
hole is easily cut out of the soft alumi- 

Pictorial of SOM. Carefully follow terminal connections of switches, transistors and input jacks. 
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Transistors Q1, 92 
amplify signal in- 
jected at inputs Ji, 
J2. With SW2 in 
center position, in- 
put signals are out 
of phase and can- 
cel out each other. 

I 

JI o 

V 

J2 

RI S R2 
1.5M 10K 

jSW2 
01 

2N2I7 

6MF 

C2 

L 

M1 

R3 R5 
IM 10K 

R4 
25K 

= BI = 9V 
+ 

PARTS LIST 

RI -1.5 megohms 1/2 watt, 10% 
R2,R5- 10.000 ohms 1/2 watt, 10% 
R3 -I megohm 1/2 watt, 10% 
R4- 25,000 ohm miniature potentiometer 
CI -30 mf, 6 volts miniature electrolytic capacitor 
C2-6 mf, 12 volts miniature electrolytic capacitor 
C3-.1 mf, 200 volts tubular or disc capacitor 
QI,92 -2N217 transistor 
MI-edgewise VU meter (Lafayette TM -33 or 

equiv.) 
BI -9 volt (RCA type VS -309A) 
SWI -SPST switch (on rear of R4) 
SW2 -DP3T positive lever action switch 
JI,J2 -Open circuit miniature phone jack 
SPI,5P2 -21/2" PM speaker with 10 -ohm voice coil 

(Lafayette SK -66 or the equiv.) Miniature baffle 
(Lafayette MS -315) 

Cabinet- 4 "x5 "x3" aluminum (Bud AUI028 or 
equiv.) 

Misc.-Perforated phenolic board 2 7/16 "x32 /8" 
metal spacer, hardware, etc. 

num by drilling a row of holes to remove 
most of the metal and then squaring off 
with a flat metal file. In a similar man- 
ner, a slot is cut for SW2 using a small, 
very thin flat file. 

The second section is the transistor 
amplifier. It is built on a 21/2" x 33/s" 
piece of perforated phenolic board. Flea 
clips are used as socket holders for the 
transistors and as terminal posts for 
connections to Ml and jacks Jl and J2. 

After both sections have been assem- 
bled, the amplifier board is mounted 
with two 3 /8" standoff metal spacers to 
the back panel of the case behind the 
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meter. Now make all the connections. 
The PM speakers are cemented into 

the plastic baffles with Duco cement. 
Connect the microphone leads to the 
speakers and jacks. These leads should 
be connected so that the microphones 
will be in opposite phase. We will check 
this later. 

SOM Calibration Check 
Before you start to stereo balance, it's 

a good idea to first determine the rela- 
tive frequency responses and sensitivity 
of the SOM's two speaker -microphones 
SP1 and SP2. This is best done with a 
steady tone test record or signal genera- 
tor feeding one channel of the system. 

Place both SPl and SP2 directly in 
front of, and about two feet away from 
one speaker. Set the generator at 1000 
cps and adjust the amplifier so that the 
tone produced by the speaker is at about 
normal listening volume. With the SOM 
selector switch SW2 in the Left position, 
set level control R4 so that the meter 
reads "O" VU. Now switch SW2 over to 
Right and make note of the reading. 
They should be equal with the speakers 
equidistant from the front of the 
speaker. If you have an audio generator 
available, check the tester at 2000 cps, 
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3000 cps, 5000 cps, 7500 cps, and 10,000 
cps. With a 1000 cps tone, check for cor- 
rect phasing of the microphones by 
switching to the Center position. If the 
meter does not read at the low end of 
the scale, reverse the leads to the voice 
coil of SP1. The Stereomnimeter is now 
ready for use. 

Using the SOM 
Stereo system balance is accom- 

plished by placing the microphones in 
front of each stereo speaker. With your 
preamp set up for monophonic and the 

Single center screw and spacer holds perfo- 
rated board. Flea clips are used to mount 
transistors. Battery is soldered at both ends. 

signal generator or test record as the 
program source, adjust the balance con- 
trols and tone controls to get the same 
readings as above. The system should 
now be balanced over the entire treble 
range. The Stereomnimeter is purposely 
designed to fall off rapidly below 1000 
cps since the lower frequencies are not 
important for stereo and would tend to 
complicate the balancing. Phasing of the 
stereo speakers is checked by switching 
SW2 to the center position. Correct 
phasing is indicated by a reading on the 
low end of the scale. 
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Séecto«ec Elaift 
Have you any questions on electronics? Send it in 

and the Electronic Brain will provide the answer. 

"Blooming" CRT 
When my television set was new, the 

brightness control had no effect on pic- 
ture size. Now, turning up the bright - 
ness control causes the picture to grow 
larger and distorted, and at the same 
time to get dimmeir. What causes this? 

Bob Rigmore 
Lexington, Ky. 

The effect you describe is known col- 
loquially as "blooming" and is quite 
common in certain types of receivers. 

It is almost always due to deteriora- 
tion of the high -voltage rectifier tube. 
To help you locate your high voltage 
rectifier tube for replacement purposes, 
we are listing the types that are com- 
monly found in television receivers. 

lAX2, 1X2A, 1B3 -GT, 3A3, 3A2 
1V2, 1X2B, 1G3 -GT, 3B2 
Should you decide to replace this 

tube, leave your set off for at least an 
hour after use to permit its capacitors to 
discharge. If you fail to do this, you may 
get an unpleasant electrical shock. 

Guitar Amplifier 
What produces the tremolo sound in 

some guitar amplifiers? 
Ralph Hammelbacher 
St. Croix, Minn. 

Tremolo as used in guitar amplifiers 
is an effect in which the output gain of 
the amplifier is varied at a low fre- 
quency- possibly 5 times per second - 
by a built -in sine wave oscillator. Many 
guitar amplifiers use a phase -shift RC 
type oscillator for this purpose, al- 
though any oscillator that can produce 
a uniform sine wave is suitable. 

Several different methods of super- 
imposing the tremolo oscillations on the 
amplifier signal have been used success- 
fully. One of the better methods in- 
volves the application of the oscillator's 
output to the grids of the push -pull out- 
put tubes in the amplifier, as shown in 

the accompanying sketch. This tech- 
nique does not introduce loud thumps 
which are obtained when low -level 

VOLTAGE 
AMP 

ITREMOUOk 
osc. 

OUTPUT 
TUBES 

IK 

* ADDED PARTS 

modulation of the audio by the tremolo 
voltages is attempted. 

Tremolo oscillators generally contain 
two basic controls, both of them poten- 
tiometers. One governs the tremolo 
speed, or the number of vibrations per 
second; the other controls the intensity 
or depth of the inserted tremolo volt- 
age. 

Replacing Rectifiers 
Is a series resistor necessary when re- 

placing a selenium rectifier with a sili- 
con of the same rating? The voltage 
source is a small isolation transformer. 

James Wallace 
Appalachia, Va. 

Small isolation transformers such as 
those used for hobby equipment are 
generally rated at 25 to 40 ma maxi- 
mum. This means that the secondaries 
are wound with relatively fine wire and 
that the source impedance is sufficiently 
high to make a surge resistor unneces- 
sary. This idea is borne out by the fact 
that a protective resistor was not used 
in the original selenium circuit as stated 
in your letter. Silicon rectifiers can 
withstand much higher peak currents 
than seleniums, hence a resistor is not 
required with such a replacement. 
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"B" Supply Current 
How can I go about calculating the 

current requirements of a portable 
radio? I want to build one of the power 
supplies described in the February EI. 

John R. Carter 
Ottawa, Ontario, Canada 

Reference should be made to a stand- 
ard tube manual in which you will find 
the current ratings of all the tubes. 
First, you will want to know the fila- 
ment current drain. Since your radio 
utilizes a 1.5 -volt filament battery now, 
the tubes are wired in parallel; hence, 
you merely add up all the individual 
current ratings to find the total current. 

A very close approximation to the 
total "B" supply current may be ob- 
tained by totaling all the tube's in- 
dividual plate and screen currents. 
For the power amplifier (output to 
speaker) , use the "maximum signal" 
current ratings. You should find that 
the total drain is from 8 ma to 10 ma for 
a four -tube radio, and from 9.5 ma to 
11.5 ma for a five -tube set. 

Mystery CW 
While using my signal generator on 

several occasions, I have heard a. CW 
signal on the set under repair. Why 
should this happen? 

David Nelson 
Ajo, Arizona 

When two radio frequency signals are 
fed simultaneously to a non -linear de- 
vice such as a diode, a vacuum -tube 
properly biased, or a transistor stage 
biased near cut -off, an effect called 
heterodyning will occur. This is similar 
to the phenomenon of "beats" in sound, 
and results in the production of sum and 
difference frequencies. As an example, 
consider this situation: suppose your 
radio receiver is tuned to 1,000 kc (mid- 
dle of the broadcast band) and that a 
CW station nearby is reaching your an- 
tenna with a 3,000 kc signal of reason- 
able strength. Normally, the mixer 
selectivity of your receiver is good 
enough to reject this off -frequency sig- 
nal. Now, however, suppose that you 
are feeding your mixer- either directly 
or indirectly -with 2,000 kc from the 
signal generator. The SG output will 
heterodyne the incoming RF signal and 
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produce a strong difference frequency 
of 1,000 kc. Since your receiver is tuned 
to this frequency, the CW station will be 
clearly heard. 

Modulator for Crystal Oscillator 
I have a 40 -meter crystal oscillator 

using a 6L6 that is directly coupled to 
an antenna. Can you give me a circuit 
that will enable me to modulate this os- 
cillator with a 7 -watt audio amplifier? 

Joel Fentin 
Hawthorne, California 

There are three serious things wrong 
with what you propose to do. 

First, a transmitting antenna should 
not be coupled directly to the tank coil 
of a transmitter. Not only does this rep- 
resent a potential danger with respect 
to DC shock, but the harmonic radiation 
may be severe and cause interference. 

Second, an oscillator -even crystal - 
controlled- should not be modulated to 
obtain an AM signal. The amount of fre- 
quency modulation introduced thereby 
would violate the rules and regulations 
of the FCC. An oscillator should be 
followed by an amplifier, if AM is to be 
used. Better yet, a buffer stage between 
final amplifier and oscillator is highly 
recommended. 

The two principal systems of modu- 
lating an RF carrier are variable or con- 
stant input. In most cases the final RF 
amplifier is modulated, regardless of 
system used. 

Third, modulation is permitted only 
in the General Class phone segment of 
the 40 -meter band, not in the Novice 
segment, which is for CW only. 

CRT Coating 
Is the screen of a television picture 

tube coated with material similar to that 
used in scintillation counters? 

R. C. Irvine 
Valley Stream, N. Y. 

Yes. The material used in coating 
picture tubes is a phosphor, or a chemi- 
cal compound that emits light when 
struck by electrons. Scintillation coun- 
ters also contain phosphors, although 
the chemical composition may not be 
the same as those used on picture tube 
screens. In either case, the object is to 
have a substance that emits light upon 
impact with sub -atomic particles. - 
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Holmdel, N. J.: Bell Labs scientists aim light maser for 23 -mile communication experiment. 

Light -Amplifier 
Breakthrough 

First practical experiments with light maser: 

"Coherent" light used much like a radio signal. 

By N. A. Rosa Feature Editor 

MUCH -NEEDED scientific developments have a way of 
coming along at the right time. As you read in Elec- 

tronics Illustrated for October, 1960, it is now possible to 
amplify light waves as if they were ordinary radio waves. 
This has not been done by extending or adapting the usual 
radio amplification methods, but by a radically different ap- 
proach. Yet the action in a light amplifier is much the same 
as in the radically new microwave radio device called the 
maser (EI, February, 1959) , and the device is called a "light 
maser," or sometimes "laser." 

It is much needed because the world will be "all out" of 
radio channels by 1970 or before. 

The light maser produces a "new kind" of light, compared 
to the light mankind has always worked with. It has many 
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Scientists at Murray Hill, 
N.J., receive maser beam on 
phototube. Beam was only 
200 feet wide at 25 -mile 
distance, was visible to eye. 

All there is to a light maser 
is a synthetic ruby rod and 
a "pump" light. Shield keeps 
stray light confined, making 
control of system easier. 

Maser's single- frequency ra- 
diation being photographed 
by Dr. A. Schawlow, one of 
idea's originators, and Dr. 
C. G. Garrett of Bell Labs. 

SILVERED ENDS 

RUBY ROD / APERTURE 
SHIELD 

ingli tw i 

EXCITER LAMP' 
(GREEN) 

"COHERENT" 
LIGHT BEAM 
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RED 
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(A) "Pump" light stimulates ruby's chromium 
atoms to emit red light. Moving back and forth 
between silvered ends (B) red light particles 
jolt other atoms into emitting light. Total 
red light energy moving along axis builds up 
le) end finally pn (D aalrn+ac cilvarad antic ) 

./MASER'S / RED / FLASH 

=z 

RUBY 
MASER 
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WHITE 
LIGHT 

Eye sees "invisible" red ray in experiment with 
white and maser lights in diffraction grating. 
Maser beam is so strong it makes eye respond. 

of the useful qualities of a good radio 
signal. For instance: 

W The light maser's output is coherent: 
ÿa. all its waves are in phase, "marching in 
m step" in the orderly fashion of waves 

from a radio antenna, or the sound 
vibrations of a tuning fork. Most 
light is a jumble of randomly phased 
waves. 

Maser light is monochromatic: again 
like the output of a radio transmitter or 
a tuning fork, one frequency is pro- 
duced. Even the "single- color" lights 
we occasionally see put out a broad band 
of frequencies. White light contains all 
the frequencies between visible red and 
visible violet, a band two octaves wide. 
The difference between truly mono- 
chromatic light and ordinary light is like 
the difference between a pure musical 
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tone and the chaos of audio frequencies 
that make up noise. "Noise" frequen- 
cies are also incoherent, or out of phase, 
like the components of ordinary light. 

The light maser has more to it. It 
produces an extremely narrow, ex- 
tremely intense beam. It is equivalently 
hotter and brighter than the Sun. To 
get the same intensity from the familiar 
Klieg lights of the theater, several bil- 
lion "kliegs" would have to be used. To 
get a beam as narrow as that used in 
the recent Bell Telephone Laboratories 
communications experiments between 
Holmdel and Murray Hill, N. J., the re- 
flector- and -lens system of a conven- 
tional searchlight would have to be over 
a hundred feet in diameter. 

The output beam of a light maser is 
only a tenth of a degree wide without 
optical focusing. The best searchlight 
beams are two degrees wide. At 23 
miles, the distance separating the Holm- 
del and Murray Hill installations, the 
beam illuminated a circle only two hun- 

Dr. Theodore L. Maiman of Hughes Aircraft 
Co., developer of the light maser reported in 
El for October, 1960. Design is like Bell Labs. 

dred feet wide. It was visible to the 
naked eye (although it is in a normally 
invisible part of the spectrum!) and 
easily picked up on the phototube "re- 
ceiver" used for recording and measure- 
ment. 

With optical focusing, one light maser 
beam could carry all the communica- 
tion and telemetering that would be 
needed between an exploration base on 
the planet Mars, and the Earth. For 
communication with a Moon station, a 
focused maser beam would illuminate 
only a few square miles of the Moon's 
surface. 

The light maser's narrow beam makes 
possible a "light radar" capable of giv- 
ing much more finely detailed pictures 
than present "picture" radar, since the 
things a radar is "interested" in seeing 
are all larger than a half -wave length of 
light. With its hairthin beam, an enemy 
would have a difficult time detecting it, 
much less jamming it. The scanning 

[Continued on page 108] 

"The works" of a light maser. Light radiates 
from one end, is absorbed by shield at the 
other. Ruby ends are polished optically flat. 
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Nimbus itself: vanes provide 
solar power for radically 
new electronic instruments 
including Phototape camera. 

new satellite tv recorder: 

Phototape 
New video recorder INSIDE the camera tube is 

"eye" for NIMBUS weather -watching satellite. 
By Hans Huber 

SOMEDAY in the near future, the United States will orbit an 
all -new weather satellite. Expected to perform tricks even 

more fabulous than its famous predecessor TIROS, our latest 
weather watcher will be called NIMBUS, after the Roman name 
for the dark gray rain cloud. 

It will carry electronic instruments never before seen in space. 
Or on earth either, for that matter. Among these will be a radi- 
cally different system of video tape recording. 

Developed by RCA's Astro- Electronic Division, Phototape is 
completely unlike conventional magnetic recording. It employs 
electrostatic principles, as does thermoplastic recording (EI, 
April, 1960) , but there the similarity ends. It is really a TV 
camera, but instead of the usual fixed mosaic target found in 
broadcast cameras, this one has a moving photoelectric tape in- 
stead. 

The entire system, tape transport mechanism and all, is en- 
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AN 

y 

: 

The complete Phototape camera -and -recorder system is enclosed in tube's 
glass envelope. Cloud "pictures" become pattern of electrostatic charges 
on a moving film -base tape. Scanning electron beam reacts with charges to 
modulate miniature TV transmitter on command. Right, pencil points to part 
of tape reel, on which light is focused by means of a lens system, not shown. 

closed within the evacuated glass envelope of the camera tube. 
Because of its unusual construction, RCA doesn't even call it a 
recorder, but rather a "sealed electrostatic tape camera." 

Since the camera stores its own video information directly, it 
has no need to convert its signals to magnetic recordings. It is 
therefore much simpler and lighter than the systems now in use. 

The base of the tape, shown in Fig. 1, is standard uncoated 
motion -picture film stock. Over this is evaporated a thin layer of 
gold. This is called the signal plate, and is used to make electrical 
contact with the next layer above. 

On top of the gold is a photoconductive layer. A photoconductor 
is a material or device whose resistance varies with the amount 
of light striking it. The material in this case is antimony trisul- 
phide, the same as is used in commercial Vidicon TV camera 
tubes. 

The top layer is 
polystyrene (an in- 
sulating material, 
which here forms the 
dielectric of a capaci- 
tor) for electrostatic 
picture storage. 

At each edge of the 
sensitive area of the 
tape is a metal strip 
which makes elec- 
trical contact with 
the signal plate. 
Wiping contactors 
pick the sig- [Con- Fig. 1. Phototape consists of conducting and 
tinued on page 105] insulating layers on a polyester film base. 

ELECTRON 
BEAM 

+; 

www.americanradiohistory.com

www.americanradiohistory.com


- 

www.americanradiohistory.com

www.americanradiohistory.com


DRIVE COIL AND 

PHASE SENSING COIL 

A True 
Electronic Watch 

MICRO- MINIATURIZATION, electronics, and ingenuity have 
combined to produce something really new in watchmak- 

ing: The Accutron, Bulova's electronic watch. The Accutron 
looks ordinary enough on the surface, but a glance at the innards 
shows a fresh approach. Instead of the usual mainspring, escape- 
ment, and winding mechanism, there are a transistor, a tuning 
fork, and a replaceable miniature 1.3 -volt mercury battery. 

How Does It Work? 
The heart of the instrument is a one -inch tuning fork with 

an electromagnetic assembly at the tip of each tine. Electrical 
energy drives the tuning fork to vibrate at its natural frequency 
of 360 cps. Attached to one tine of the fork is a tiny finger -like 
index spring. On the tip of the index spring is a jewel that 
engages ratchet teeth on an index wheel. As the fork vibrates, 
the jewel- tipped spring moves back and forth with it, advancing 
the index wheel one tooth for each cycle of the tuning fork. The 
index wheel, which is about the size of a pinhead and has 
half the thickness of a human hair, [Continued on page 109] 

No springs, no escapements and no motor ... the Accutron is simply a fre- 
quency standard. Electromagnetic coil assembly causes tuning fork to vi- 
brate at 360 cycles per second guarantying timepiece's accuracy. Finger -tip 
size battery (below right) powers the uncomplicated transistorized circuit. 

MAGNETIC CUP 
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%'9 'sii -i Doetoa 
Audio Fact and 

A few columns ago, I started out on 
a subject that I tentatively labeled 
"The Mythology of Hi -Fi." Encouraged 
by letters from audiophiles, I'd like to 
pursue it further and try to separate 
some more audio fact from fiction. 

Of all hi -fi com- 
ponents, speakers 
come first in the 
myth and half - 
truth class. Take, 
for instance, the 
sacred notion 
that a multi - 

speaker system is 
a must for hi -fi. 
There is just 

enough truth in this to take it out of the 
myth category, but let's take a closer 
look. 

According to standard hi -fi gospel, 
only a woofer and a tweeter working 
together can produce wide -range sound. 
A speaker designed to move a big chunk 
of air for good bass response just can't 
be light enough on its feet to produce 
good highs. And an agile speaker for 
highs can't stand the heavy -duty use 
needed for low frequencies. The piston 
motion that produces the lows is quite 
different from the minute vibrations 
that propagate the highs. 

This multi- speaker rule holds up 
pretty well for all -out systems that aim 
for ultrasonic highs and earth -shaking 
lows. But inventive souls have done 
pretty well with one eight -inch or ten - 
inch unit in horn -loaded or even bass - 
reflex enclosures. The medium or small - 
sized drivers in these systems often 
come up with cleaner overall response 
(particularly in the transients) than 
their big brothers. 

The trouble with the multi- speaker 
theory comes when it is applied to sys- 
tems designed for a budget- minded 
audiophile. Here the many eight- and 
ten -inch speakers from companies like 
Wharfedale, Lansing, Goodmans, and 

Fiction -Part One 

Stephens usually have an edge on two - 
or three -speaker systems in the same 
price range. 

The audiophile with high hopes and 
a small budget will wind up in better 
shape if he doesn't insist on a cheap 
separate woofer and tweeter or a cheap 
coaxial job. When he does insist on a 
multi- speaker system, it's usually be- 
cause of the mistaken notion that wide - 
frequency response and high- fidelity 
are one and the same. 

Actually, it makes little sense to look 
for all -out frequency response from 
really low -priced units. Systems at the 
rock -bottom price level can supply it, 
but at the cost of a jagged overall re- 
sponse curve, distortion, and a good case 
of listening fatigue. It pays to concen- 
trate instead on smooth, low- distortion 
sound that makes for comfortable lis- 
tening. A lack of extreme highs -the 
15,000 cps variety -and real bottom 
bass below 50 cps is much easier to live 
with than a system with wide -range dis- 
tortion. 

For the audiophile on a budget, the 
easy way to all -out fidelity is to start out 
with an eight- or ten -inch speaker which 
can later serve as a part of a bigger 
system. You can 
later add a match- 
ing tweeter and/ 
or woofer, even- 
tually winding up 
with the original 
speaker perform- 
ing as a mid -range 
unit. Make sure to 
use the manufac- 
turer's suggested 
crossover points. 

Although it's far 
from a myth that 
multi -speaker systems usually have the 
highest fidelity, I've taken this quick 
potshot at the subject because it is often 
the source of fruitless and expensive ex- 
perimenting for new audiophiles. 
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Stereo Blend Control 
My present stereo system does not 

have a blend control. How can I add one 
and how does it work? 

A. Levine 
New York City 

The blend control permits the listener 
to vary the "width" of the sound source 
presented by a pair of stereo loud- 
speakers. If your system doesn't have 
such a control, one can be added. Con- 
nect a linear -taper potentiometer (R) 
as shown. This can even be done right 

at the speakers themselves, but make 
sure that the pot is connected across the 
"hot" leads. For 4 -ohm speakers use a 
100 -ohm pot, for 8 -ohm speakers use a 
200 -ohm unit. In the minimum resist- 
ance position, you will have essentially 
monophonic reproduction; at the maxi- 
mum resistance position, the pot is, in 
effect, out of the circuit; in- between 
positions vary, the overall width of your 
sound source. 

Four or One 
Which would you recommend, a 

speaker system with four separate 
speakers (woofer, mid -range, and two 
tweeters) or a more expensive system 
using a single speaker? 

Charles Margolis 
Miami, Fla. 

It's a mistake to "count" the speakers 
in the enclosure when trying to select a 

Hi -Fi questions are all answered 

by mail. If of general interest 

they will appear in this column. 

system. There are advocates of single 
full -range speakers, two -way, three - 
way, and four -way systems -and 
there are advantages and disadvantages 
claimed for each arrangement. The odds 
are-if the system using a single 
speaker costs more than the four 
speaker system, it will sound better. In 
any case, speaker systems should be 
judged by the sound coming out of the 
enclosure, not by the number of 
speakers in it. 

Speaker Specs 
Does frequency response specifica- 

tions for speakers mean anything any 
more? My catalogs list a $3.95 tweeter 
that seems to have the same specifica- 
tions as a $25 model. 

Charles Cooper 
Culver City, Calif. 

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 off imme- 
diately beyond that frequency. The net 
result is a "brilliance" of tone, but with 
an emphasis on 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 have a 
jukebox sound. The fundamental fre- 
quencies of real bass response would be 
missing. 

In short, frequency response is not 
the whole story -it isn't even neces- 
sarily 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 cov- 
ered, it is meaningless. Other factors 
such as transient response, damping, 
dispersion, etc., in the final analysis will 
prove to be far more important to your 
ear over a long period and it's an unfor- 
tunate fact that these factors are not al- 
ways subject to quick evaluation or 
listing in spec sheets. -t- 
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IF YOU have an aging record changer, 
don't throw it away just because it 

has some rumble, wow, needle talk and 
other assorted ills. A little time spent in 
routine servicing may give the machine 
a new lease on life. 

Most record changers are well con- 
structed and reliable, but two serious 
factors operate against them ... dirt and 
age. Aging primarily affects the rubber 
parts, causing them to harden and wear. 
The worst victim of this problem is the 
idler wheel which is the rubber disc 
that transmits the power from the motor 
drive shaft to the inside turntable rim. 

Most other problems concern dirt and 
adjustments, with the emphasis on the 
dirt. A good general cleaning agent is 

carbon tetrachloride, an inexpensive 
item available at any. hardware store. 
One word of caution however, avoid 

`breathing the fumes from carbon tet or 
using it in a poorly ventilated room. A 
healthy record changer is not worth a 
sick repairman. 

Some of the adjustments you'll have 
to play by ear. If there is some mechani- 
cal trouble in the changer that hasn't 
cleared up after the cleaning and lubri- 
cation described, prop up the changer 
on some wood blocks and watch it cycle. 
A little observation and experimenta- 
tion should show the trouble. All those 
mysterious gears, cams and levers have 
a purpose and you can discover it with 
a little patience. 
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To get into the works of the changer, 
you'll first have to remove the turntable. 
Pull off the horseshoe- shaped locking 
clip on the spindle base; you can pry it 
loose with a thin screwdriver blade. 
These clips have a tendency to disap- 
pear, but don't fret if yours is missing. 
It won't affect the operation of the 
changer one bit. Next step is to remove 
the turntable by pulling straight up with 
a slight rocking motion. (Fig. 1.) Clean 
the inside of the turntable rim with a 
clean cloth saturated with carbon tetra- 
chloride. All rubber drive elements 
should be cleaned with alcohol. 

Several things happen to the drive 
wheel (or "idler ") with the passage of 
time. It crystallizes, that is the rubber 
hardens and can no longer "grab" the 
turntable rim with the friction needed 
for positive drive action. The result is 
"wow" and stalling during the change 
cycle. You can try roughening the sur- 
face of the wheel with coarse sandpaper, 
but be careful not to remove too much 
material. 

"Flats" (shown in exaggerated form 
in Fig. 2) are caused by pressure of the 
wheel against the turntable rim. These 
flats show up as rumble or "thumps" in 
the speaker. 

The only permanent cure for these 

FIG. 1 

conditions is to change the idler wheel. 
In some record changers, the entire 
wheel must be replaced. In others, the 
rubber rim or "tire" can be peeled off 
the metal core and replaced with a new 
"tire." (Fig. 3) . Because of the effect of 
age on rubber, it is a good idea to change 
this wheel every two or three years as a 
regular maintenance procedure. 

To remove the idler, loosen the set 
screw from top or sides (Fig. 4) . Some 
idler wheels may have a locking clip or 
cotter pin instead. The other wheel 
shown in model in the photo is the cy- 
cling mechanism drive, which does not 
have to be removed. Most changers have 
only one wheel. If the older idler seems 
to be still serviceable, clean out the cen- 
ter hole with carbon tet. After it has 
dried, put a spot of oil on it. The same 
operation should be performed before 
installation of the new idler wheel. Be 
careful not to get any lubricant on the 
rubber surfaces or turntable rim or the 
turntable will tend to slip. 

There are several British and Ameri- 
can changers which have drive belts 
instead of wheels. Under normal condi- 
tions these belts are good for about two 
years of service at most. If one of these 
models wows or tends to stall in the 
middle of a change cycle, check the belts 

FIG. 2 
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RUBBER METAL CORE 

FIG. 3 

-they look like 1/4" wide rubber bands 
with about 3/4" to 1" internal diameter. 
The rubber should be "live" and stretch 
and snap back with plenty of tension. 
Replacements if required can be ob- 
tained from the manufacturer or Walsco 
Electronics Mfg. Co., 400 So. Wyman 
Street, Rockford, Illinois. Walsco also 
has available a complete line of idlers, 
and drives. 

A typical record spindle and bearing 
assembly is shown in Fig. 5. It is impor- 
tant during reassembly after cleaning 
to follow the specific order of the 
washers and bearings in your changer. 
The thrust bearing must have metal 
washers at its top and bottom in order to 
turn freely. Be sure to clean all the parts 
and lubricate the bearing assembly be- 
fore reinstallation. When replacing the 
turntable you may find that the idler 

FIG. 4 

wheel will partially obstruct the table. 
To correct this, push in the idler wheel 
with your finger or the flat side of a 
standard screwdriver blade while you 
lower the turntable. Once the table is in 
place, the retaining clip can be snapped 
onto the base of the spindle. It may be 
necessary to rotate the table by hand a 
number of times before it engages. Lis- 
ten for rubbing, scraping or any other 
noise that might indicate improper as- 
sembly. If there are any mechanical 
sounds present, they may be picked up 
by the cartridge. 

For a final check on the turntable op- 
eration, check the speed with a strob- 
oscopic disc. The disc contains several 
bands of dots or lines which will appear 
to be stationary when illuminated by a 
60 -cycle light source, such as a neon 
lamp plugged into a 60 -cycle AC line. 
Slight backward or forward motion of 
the lines indicate that the speed is 
somewhat slow or fast. In a commercial 
record changer, it is rather unusual for 
all of the speeds to be exactly up to 
specification. One -quarter rpm too fast 
or slow amounts to an error of less than 
one percent and is not noticeable at 331/3 
rpm. However, a serious error in speed 
indicates trouble. 

(To be continued next month) 
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Now 
No- 

Gun Converted To Magnetizer 
A coil consisting of several turns of #14 gauge 
solid copper wire can be plugged into your 
soldering gun in place of the regular tip to 
convert it to a magnetizing tool. Simply insert 
tool you want magnetized into coil, squeeze 
the trigger for a couple of 10- second intervals. 

Switch Wiring 
When constructing projects or kits, switch 
wiring can be a problem. Two such prob- 
lems are keeping the switch steady while 
you are soldering and making sure that the 
solder doesn't run down into the switch 
contacts. These problems can be easily 
solved if you use one of the many available 
types of locking pliers as a vise. The switch 
can then be positioned at any angle and 
rotated to the best soldering position. 

Artist's Brush Aids Soldering 
An artist's brush can be very handy for solder- 
ing. Especially so if you coil some solder 
around it as shown. Use the brush to apply 
soldering paste; also to brush away excess hot 
solder. The pointed wood handle is good to 
open clogged solder lug eyes. Finally, the 
solder around the handle lets you apply sol- 
der and the paste all in one easy operation. 
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Getting on the Air: 
the final steps 

Waiting for a ham license? Don't chew your nails. 

Put your station in shape to operate efficiently. 
By Paul Hertzberg, K2DUX 

MANY a new ham has tried to put his station on the air using 
nothing but his transmitter, his receiver, and the antenna. 

He soon finds that contacts (QSO's) are a nightmare requiring 
him to have four hands and a teflon- insulated skin. He must 
switch the receiver to standby, the antenna from the receiver to 
the transmitter, the transmitter to "transmit" and then switch 
everything back again each time the conversational ball is tossed. 
As he frantically slaps switches he gets big and little shocks and 
tickles because the shack is full of RF energy and the transmitter 
and receiver chassis have a potential between them. The receiver 
keeps "getting the wind knocked out of it" for seconds at a time 
because of overload from the transmitter signal. 

These problems are very easily solved for a few dollars and a 
small investment in time. Relays can handle all the switching at 
one "throw." Coaxial cable keeps RF inside the circuits and gets 
it to and from the antenna with minimum loss. Proper grounding 
eliminates shocks and tickles and their hazards. 

You had your receiver long before [Continued on page 102] 
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The few items needed. 
Coaxial relay is for an- 
tenna switching, receiver 
disabling. Other relays 
may be used (see text). 

Most newer transmitters 
have accessory socket 
for control -relay power 
and VFO. In front, non - 
coax substitute relay. 

Coaxial cable should be 
used for all RF leads. 
True coax fiftings are 
superior to phono plugs, 
are more easily soldered. 

A dummy antenna is es- 
sential, and nothing 
could be simpler: a light 
bulb. Lug goes to chassis 
ground by a short lead. 

January, 1961 
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A Professional's 
Theremin 

Souped -up unit works with any PA or hi -fi system. 

By Dan Horowitz 

RELENTLY we've heard a lot about 
electronic musical instruments - 

electronic organs, guitars, vibraharps, 
etc. But the weirdest and most exciting 
electronic musical instrument of them 
all is the theremin. Invented in the early 
days of radio, it has been used mainly to 

produce eerie sound effects, but in the 
hands of experts it has played melodies, 
and produced sounds similar to a choir 
of voices or other more conventional 
musical instruments. For about thirty - 
five dollars you can build El's version of 
the theremin and create your own in- 
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Underchassis view of completed unit. If tube sockets without ground tabs 
are used, install separate grounding lugs under the socket mounting screws. 

eresting compositions for this most fascinating instrument. 

Construction 
The Theremin can be built easily by anyone with some experi- 

ence in electronic construction. The layout shown in the pictorial 
should be followed carefully. 

Drill the required holes and mount the components. Then wire 
up the power supply and filament leads making sure that the 
latter are dressed close to the chassis. Next wire the oscillator 
sections (VI, V4) and the audio stage (V3) . If desired, the oscil- 
lator coils (Ll, L2, L3) can be prewired before assembly. On 
these coils note that the red dot is in the position shown (between 

7 
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lugs 1 and 2), lugs 4 and 5 are not used. 
Use shielded tube sockets for V1 and 

V2 to help reduce oscillator radiation. 
Any crystal whose fundamental is close 
to 500 kc will serve. Several crystals 
marked for use around 26 and 27 mega- 
cycles worked well also since their 
fundamental frequencies are in the de- 
sired range. 

The leads to be connected to the an- 
tennas are brought through the chassis 
by means of porcelain feed -through in- 
sulators (TP1, TP2) which also serve as 
antenna mounts. The antennas are bent 
from 3k -inch aluminum or copper 
tubing. One end of each antenna is ham- 
mered flat and drilled so that it may be 
bolted to the tops of TP1 and TP2. Any 
shape of antenna will do since it is the 
surface area that affects its sensitivity. 
The two antennas should be relatively 
far apart as shown to prevent interac- 
tion. 

Adjustment 
After construction is completed, and 

the wiring checked out, connect the unit 
to an audio amplifier; any AC- operated 
unit, either integrated or basic will do. 
Connect a shielded phono cable and jack 
Jl of the Theremin to the tuner or aux 
input of your hi -fi set. Allow at least 20 
minutes for warmup before attempting 
to make permanent adjustments. 

Tone Antenna. This antenna is ad- 
justed by using a small screwdriver to 
set the slugs of coils Ll and L2. 1) Turn 
volume control R7 and your external 
amplifier's volume control, about half- 
way up. 2) Turn the slug of L2 until 
about 1/2 inch of the screw protrudes 
above the chassis. 3) Rotate the slug of 
Ll slowly until a high pitched sound is 
heard. Further rotation of Ll should 
cause the sound to lower in pitch until 
it disappears (zero beat), then rise in 
pitch again and finally disappear. This 
sequence may occur at several places, 
but the one that gives the loudest vol- 
ume is the one to use. 4) Adjust Ll so 
that with the hand away from the tone 
control an- [Continued on page 98] 

Top chassis component layout. Crystal shown may be surplus unit. Author's 
layout should be followed to avoid interaction of the various oscillators. 
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IN34A 
CD1 

R13 

C16 

iE 

1N34A 
CD2 FIR 

VOLUME 
CONTROL 
ANTFNNA 

PARTS LIST 

Resistors -1/2 waft. 10% unless otherwise indicated 
R1, 124,R18-22,000 ohms 
R2,R5,R17- 100,000 ohms, I watt 
R3,R6,R14 47,000 ohms, 1 watt 
R7- 500,000 ohms potentiometer (audio taper) 
R8,RI I- 680,000 ohms 
R9,1210- 56,000 ohms 
R12,R13,R15- 120,008 ohms 
R16- 270,000 ohms 
R19,R20 -4,700 ohms. I watt 
R21 -3,900 ohms, I watt 
R22,R23 -1000 ohms, 5 watt 
R24- 100,000 ohms 
Capacitors: All capacitors 600 volt disc or 

tubular unless otherwise indicated 
C1,C6 -470 mmf 
C2,C7 -47 mmf 
C3,CI0,CI I,C13,C15,C17,C21,C22 -.01 mf 
C4,C19 -56 mmf 
C5,C9 -.G65 mf 
C8,C12,C14,C16,C18,C23,C24 -.05 mf 
C20 -680 mmf 
C25 -.03 mf 
C26- 30 -20 -20 mf, 3 -350 -V electrolytic can 
VI,V2 -6806 
V3- 12AÚ7 /ECC82 
V4 -6AN8 
VS-6X4 
FI -I amp fuse and assembly 
PLI -No. 47 pilot lamp and assembly 
LI,L2,L3- oscillator coil (Miller 70 -OSC) 
TPI,TP2- porcelain feed -through insulators 
T1 -power transformer, secondary: 240-0-240 @ 

50ma or higher, 6.3 -volt @ 3amp. 
CDI,CD2 -IN34A Crystal Diode 
SWI -SPST toggle switch 
Xtal -500 KC (available from Texas Crystals, 

Crystal Drive, Fort Myers, Florida) 
Misc. -Aluminum chassis 7 "x11 "x2 ", cabinet, an- 

tennas, Xtal and tube sockets 
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i Semiconductor 
Rectifiers 
A short survey of the operating short survey of the operating characteristics 

of these increasingly important components. 

By Henry A. Schwartz 
Tung -Sol Electric Inc. 

THE conversion of alternating cur- 
rent to direct current for use in 

electrical equipment, has been given a 
great deal of consideration by Industrial 
and Electrical Engineers. This particu- 
lar phase of the electronic art uses the 
principles of many devices. In this ar- 
ticle we will deal with the branch of the 
industry known as "Metallic Rectifiers." 

When dealing with an alternating 
voltage, we are dealing with a voltage 
which fluctuates in a sinusoidal manner. 
That is to say, the voltage starts at 
zero, increases in a positive direction, 
through a maximum (peak) , back 
through zero and then repeats the cycle 
in a negative direction reaching a nega- 
tive peak. To rectify this alternating 
current, we must cause the electrons to 
flow in one direction only. 

The Diode Rectifier 
The diode is a two-element device 

which allows electrons to move in one 
direction only (Fig. No. 1) . In the 
illustration, the plate is connected to the 

positive side of a battery anc. the 
cathode is connected to the negative 
side. The cathode when heated by a 
filament releases electrons. The elec- 
trons are attracted to the plate, due to 
the fact that the plate has a charge op- 
posite to that of the electrons. 

By replacing the battery and the 
switch with an alternating voltage 
source, the positive half of the sine wave 
(equivalent of switch closed) will cause 
electrons to flow. The negative half of 
the sine wave (equivalent of switch 
being open) will not permit any elec- 

PLATE 

RO 

CATHODE 

Fig. 1. Operation of ordinary diode tube. The 
electrons will flow only when switch is closed. 
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trons to flow. By using this simple 
diode we can therefore change alternat- 
ing voltage to direct voltage by allowing 
electron flow in one direction only. 

Semiconductor Rectifiers 
A semiconductor rectifier can be used 

to replace the diode tube. It functions 
approximately in the same manner as 
the diode tube. Semiconductor recti- 
fiers have certain advantages over the 
diode tube: 

a) For the same current and voltage 
capacity they take up less room. 

b) Since the semiconductors are me- 
tallic in structure, they are less 
fragile than the glass diode tube. 

c) Since there is no need for a fila- 
ment in the semiconductors, they 
need no "warm up" time as do the 
diodes. In high current applica- 
tions the diode tube can be seri- 

ously damaged if plate voltage is 
applied prior to a sufficient warm 
up time. 

Briefly, the semiconductor provides 
little or no resistance to the flow of elec- 
trons in one direction, and a great deal 
of resistance to the flow of electrons 
in the opposite direction. When the 
plate side (P side) of the rectifier is 
positive, electrons will flow forward, 
through the rectifier. When the plate 
side is negative, no electrons flow. 

Semiconductor rectifiers are com- 
posed of various types of metals and me- 
tallic compounds. Such compositions 
as selenium, silicon, germanium, copper 
oxide, and magnesium copper sulfide 
have been used for these rectifiers. Until 
very recently, because of the relatively 
simple manufacturing technique, sele- 
nium has been used in most semicon- 
ductor rectifying devices. 

January, 1961 

A high power silicon 
rectifier with current 
rating in the 45 -150 amp. 
area. Note the pipe 
thread base and the 
heavy output lead at top. 
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SELENIUM 

411411, 

LAYER 

COUNTER 
ELECTRODE 

MOUNTING 
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BARRIER 
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CURRENT 

FLOW 

METALLIC 
BACK 

PLATE 

Fig. 2. Cross section of a selenium cell. Proper 
cell operation depends on selected impurities. 

Types and Functions 
There are three popular types of semi- 

conductor rectifiers presently in use. 
The germanium rectifier is constructed 
of a single crystal of germanium. It is 
noted for its high efficiency (approxi- 
mately 98.5`/0 and its lack of aging. 
Aging is the term for the changing with 
time of the electrical characteristics of 
a particular semiconductor. Germa- 

nium is used where the current applica- 
tion is low, i.e.: up to about 100 milliam- 
peres. In higher current applications 
germanium needs cooling. High surge 
currents can destroy them. 

The seleniums are very strong and 
withstand shock and vibration. They 
are capable of being constructed in 
stacks or groups to handle very high 
current applications. Selenium is found 
in power supplies having current char- 
acteristics of from 5 through 100 am- 
peres or more. 

Up and coming in the semiconductor 
field is the silicon rectifier which has 
many additional properties which make 
it ideally suited for applications in me- 
dium power voltage supplies. The sili- 
con is used in applications where cur- 
rents of 100 ma through 5 amperes are 
handled. It is much smaller than its 
larger brother the selenium rectifier, 
operates in higher ambient tempera- 
tures and has good aging characteristics. 

Application of Silicon Rectifiers 
Like all semiconductors, silicon is 

rated in terms of forward current and 
the peak inverse voltage. Consideration 
must be given to these two factors when 
selecting a silicon rectifier for applica- 
tion in a particular rectifier circuit. 

^ 
Vs Vt 

FIG 3A 

+141 

-141 

Vdc AVERAGE 

ONE CYCLE 

Simplest rectifier circuit 
has current flow during 
half of each cycle. Be- 
cause of lack of filtering, 
the DC voltage is only 
1/3 of the AC peak. In ad- 
dition, the ripple voltage 
is very high. 

V` Vdc 

1 

FIG.a! 

Vdc AVERAGE 

A capacitor has been 
added across the load 
resistor in the circuit 
above. This capacitor in- 
creases the average DC 
voltage output to ap- 
proximately ' 2 of the 
peak. The circuit has 
poor efficiency. 

o? Electronics Illustrated 
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VP 

+141- 

141 

Vdc AVERAGE I AIL _'_ 
it 

V2 

ONE CYCLE 

Centertap transformer 
rectifier circuit provides 
full -wave rectification 
using two diodes. Utili- 
zation of both halves of 
AC cycle results in lower 
ripple and higher DC 
output. 

I 

Vin 

FIG. 3D 

+141 

Vdc AVERAGE 

1 
1 %s / 

141- - - -. _.._aJ 

- -- ONE CYCLE 

Full -wave bridge circuit 
requires no center - 
tapped power trans- 
former and can use 
rectifiers with a lower 
peak inverse voltage. In 
addition, this configura- 
tion may be operated 
directly from the AC 
power line. 

FIG 3E 

+141 

-141 

Half -wave voltage dou- 
bler circuit in which the 
DC output voltage is 
about twice that of the 
AC input voltage. This 
transformerless circuit is 
found in inexpensive TV 
receivers. 

Referring to the half wave rectifier 
(Figure 3A- resistor load) , we will an- 
alyze the voltages in the circuit. V. rep- 
resents an input voltage whose RMS 
value is 100 volts. Vdc represents the in- 
stantaneous DC voltage across the load. 
V. represents the voltage drop across 
the silicon. (Since V. is of the order 
of 1 volt we will neglect it in our analy- 
sis.) As the voltage Vi., increases from 
zero to a maximum positive, electrons 
flow through the silicon and subse- 
quently through the load resistor. As 
the voltage, V;. decreases from its posi- 
tive maximum position toward zero, 
the electrons flowing in the circuit also 
decrease. When Vi. reverses phase and 
goes negative (below the zero axis) , the 
rectifier does not conduct, therefore in- 
stantaneous Vdc equals zero. The maxi- 
mum inverse (PIV) blocking voltage 

January. 1961 

across the silicon is the maximum neg- 
ative peak of VIA,. Since we are assuming 
an input voltage of 100 volts RMS, the 
peak input voltage is equal to 1.41 x 
the RMS - 141 Volts. This would in- 
dicate that a half wave silicon rectifier 
should have a peak inverse voltage 
rating of not less than 150 volts. If the 
load resistor, R, were equal to 1000 
ohms, then the current (average DC 
current) flowing in the circuit would 
be: Ia. = Vd.,av /1000. In a half wave re- 
sistor- loaded rectifier, Vd, average is 
equal to 31.8% of Vd. peak. Vd, average 
would equal 44.84 volts. Id, average 
would therefore be equal to .0449 am- 
peres. Besides considering the peak in- 
verse rating of the silicon we can now 
select the rectifier with the proper cur- 
rent characteristics. A Tung -Sol type 
1N2078 for example, rated at 400 volts 

F3 
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peak inverse blocking voltage and 500 
ma average DC forward current would 
operate adequately in this type of cir- 
cuit. 

Referring to Figure 3B, we have mod- 
ified the half wave rectifier by adding a 
capacitor to the load. The same analysis 
can be made of the circuit as we have 
just gone through for the simple half 
wave silicon rectifier. The basic differ- 
ence is that the capacitor charges during 
the positive cycle of Vi. and, assuming a 
high load resistance, discharges slowly 
during the negative cycle of Vi.. At the 
time that the voltage on the silicon plate 
is negative maximum due to Vj,, the 
voltage on the silicon cathode is positive 
due to Vdc. Therefore the peak inverse 
voltage is equal to approximately twice 
the peak of Vin. 

Full Wave Rectifier 
Figure 3C represents a full wave rec- 

tifier. The voltages are supplied to the 
plate side of two silicon rectifiers by 
means of a center tapped transformer. 
The voltages supplied to either silicon 
are out of phase with each other. I.e.: 
When silicon plate No. 1 is positive, sili- 
con plate No. 2 is negative. When sili- 
con No. 1 has a positive voltage applied, 
it conducts and current flows through 
the load resistor back to the center tap 
of the transformer. The second silicon 
conducts when it is supplied with posi- 
tive voltage. From the standpoint of 
load current there is no "off cycle." 
Electrons are flowing through the load 
during all half cycles. The average 
voltage at the load is equal to .639 of 
the peak voltage at the load. The in- 
verse voltage is equal to approximately 
twice peak. By the addition of a proper 
filtering network the ripple can be re- 
duced and the average voltage at the 
load increased. 

The bridge rectifying circuit shown 
in Figure 3D provides essentially the 
same electrical characteristics as the 
full wave rectifier just discussed. The 
major difference is the fact that the 
inverse voltage is equal to V peak or 
approximately half the rating of the in- 
verse voltage of the full wave rectifier. 
The center tapped transformer is elimi- 
nated also. 

A circuit which is commonly found in 

the transformerless television receivers 
is shown in Figure 3E. This is a voltage 
doubling circuit which does not use a 
transformer. During the negative cycle, 
the silicon rectifier SR1 conducts and 
electrons charge capacitor Cl as shown. 
If we now consider the sum of the input 
voltage plus the voltage across capacitor 
Cl as the supply voltage to silicon SR2, 
the balance of the circuit is identical to 
a half wave capacitance loaded rectifier. 
SR2 receives an input voltage of Vi. plus 
V<1. If Cl is selected at approximately 
twice the value of C, then the voltage 
developed at C would be approximately 
twice the average voltage normally de- 
veloped by a simple half -wave rectifier. 

Checking a Diode 
DC voltage and current measure- 

ments may be made to ascertain for- 
ward current while the semiconductor 
is operating in the circuit by placing a 
DC ammeter in series with the load. 
Care should be exercised to select a 
high reading scale on the meter prior to 
turning on the circuit. After the circuit 
is on, a lower range can be selected to 
clearly read the DC circuit current. This 
will indicate if the rectifier characteris- 
tics change under load. An ohmmeter 
may be used to determine static (non - 
energized) conditions of the circuit par- 
ameters. Since the semiconductors have 
a low forward resistance and a high re- 
verse resistance, this can be measured 
using an ohmmeter by first connecting 
the positive meter lead to the plate side 
(P side) and reading the forward re- 
sistance (low) . By reversing the ohm- 
meter leads, you may read the reverse 
resistance (high) . A comparison of 
these readings to the manufacturer's 
specifications will provide an indication 
of a defective rectifier whose character- 
istic (static) are permanently changed. 
By following standard resistance and 
voltage analysis, these possible defects 
may be rapidly located: 

Aging (selenium primarily) 
Broken junctions (germanium and 

silicon) 
Loose connections (selenium) 
Change of characteristics providing 

poor forward current flow. 
Open series resistor. 
Open voltage doubling capacitor. -¡- 
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how you can 

Tune In The World 

Everywhere, strange new music 

is being beamed at you. It is 

literally at your fingertips. 
By C. M. Stanbury, Il 

\rE keep hearing these days about 
W how small our world is. It is often 

called a "shrinking" world. Aviation 
usually gets the credit and blame for 
this, but the world -shrinking was really 
done by radio. Now it is small enough to 
fit into your living room, and the process 
started in the nineteen twenties, when 
radio hams proved that the "useless" 
short waves were really the greatest 
thing since tom -toms. 

Strangely, radio has made it a big 
world again, too. When you actually 
tune in the world, you will become 
acutely aware of the immense variety of 
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things that make it up. When you pick 
up a transmission from some scientific 
expedition you will feel the actual re- 
moteness of some spots on our globe. 

How do you get started, tuning in the 
world? What do you need? 

Why not begin by using your ordinary 
broadcast radio, as is? That's right, 
nothing to buy, nothing to add to the 
set, no need even to tear off a box top. 
Just turn it on, warm it up for half an 
hour or so, and begin. 

The best time is a couple of hours 
after sunset, especially in the winter 
months. Adjust the volume for comfor- 
table "local" listening, and start tuning 
slowly across the dial. When you come 
to a weak signal, stop. Rotate the set it- 
self to take advantage of the built -in 
loop antenna's directionality. Adjust the 
volume, and wait for station identifica- 
tion. 

Whatever it turns out to be, it is prob- 
ably farther away by several hundred 
miles than what you are accustomed to 
hearing. It may be in Canada or Mexico. 
You have bagged your first DX. 

A rare one? Or just a weak U.S. signal coming 
along a poor transmission path? Careful ad- 
justment of the receiver "develops" the signal. 
Notice the transmitting equipment here; many 
a radio amateur, or "ham," started out as a 
short wave listener, the best way to begin. 

Starting out as a "DXer" is easy. All you need 
is your ordinary broadcast radio. Tune slowly, 
and you will hear stations from all over the 
country. Rotate set itself for best pickup. 

"DX" is the old radiotelegrapher's 
symbol for "distance," and if you listen 
to distant stations you are a "DXer." 

You probably won't want to stop 
there. Now that you have caught the DX 
virus you will want to go after the really 
distant ones, across the oceans, across 
the world. For that you must become a 
short wave listener, or "SWL." 

Short Wave 
"Everything" is on the short waves, 

both at home and abroad. Airliners far 
out over the ocean, calling ahead to air- 
ports. Fishing boats at work, talking 
with each other and their shore base. 
Radio amateurs, or "hams," by the thou- 
sands. Satellites beeping in their orbits, 
and space probes falling away into the 
vastness. Internal communications of 
countries like Brazil and the Soviet 
Union, with great reaches uncrossed by 
telephone or telegraph lines. And, of 
course, international broadcasting. 

Practically every country of the 
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world airs its music, culture, drama, and 
point of view (in news and propaganda) 
on the short waves. A great deal of all 
this broadcasting wattage is beamed aL 

North America, and a generous portion 
of it is in English. The reasons are ob- 
vious, especially when it comes to 
propaganda. Often, however, a foreign 
country will simply want to maintain a 
cultural tie with immigrants here. 
Therefore, even if a station is broadcast- 
ing in a foreign language, it may be 
aiming its transmission "at you." This 
makes it easier to hear, but on the short 
waves you often hear things that are 
beamed elsewhere, not intended for 
you, or "us," at all. This is one of the 
things that makes it interesting. 

Everybody is familiar with the idea of 
the Voice of America (VOA) , the Brit- 
ish Broadcasting Corporation (BBC) , 

and our old friend Radio Moscow. These 
are big propaganda efforts, but they 
carry entertainment, too. 

The smaller nations often provide the 
most interesting listening. The facilities 
in some cases are almost makeshift, 

There you are, in your room with your short 
wave receiver, listening to the world. The ace 
DXer shown here uses a big, complex receiver. 
You can do very well with something simpler. 
Distance heard does not depend on cost of set. 

lanuary,19h! 

Verification cards from DX stations often 
show the transmitter site, as does this dra- 
matic one from principality of Monte Carlo. 

reminiscent of the early days of radio 
anywhere. But little countries high on 
remote mountain ranges, at the edge of 
great deserts, and on tiny islands all 
want to be heard. 

A by- product of your short wave lis- 
tening will be the stations' verification 
or "QSL" cards. These are often things 
of beauty and are worth collecting in 
themselves. If you are a stamp collector, 
why, you may get the latest stamp, too. 
How to go about securing verification 
cards (also called "veries ") is covered 
toward the end of this article. 

As you get to know more about 
DXing, you may want to specialize. In- 
ternational broadcasting uses only 
about ten percent of the frequencies of 
the "short wave" spectrum. The rest 
is used by the "utilities" mentioned 
before: aircraft, boats, ships, police, 
telephone and telegraph facilities - 
everything that requires two -way com- 
munications. 

Whether you specialize or not, you 
will have to get acquainted with various 
"noises" of short wave -code signaLs 
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National NC -60 

and the like. We'll tell you about those 
in a section dealing with certain little 
difficulties and obstacles. Difficulties? 
Obstacles? Don't panic, Guv'nor. DXing 
is a sport. We'll let you in on the easy 
things first. Get your courage up with 
some beginner's luck, a hole -in -one or 
two, get you acquainted with the course 
before we send you out to muck around 
in the rough. 

The Receiver 
About all you need in the way of 

"equipment" is a short -wave receiver. 
And an antenna, which will turn out to 
be a piece of wire, more or less. 

Now, some fundamentals. Since we 
keep hearing about "short waves" we 
can assume that there are "long waves," 
too. In fact, there are medium waves. 
And "very short waves." And "ultra 

,44116 eir.14111maiii. 
This little table model or "bookshelf" receiver, 
a sixty- dollar investment, is a superheterodyne 
incorporating a beat frequency oscillator 
(see text), built -in speaker, headphone jack 
for your family's sake; standby switch to 
keep it warmed up; bandspread tuning dial. 

short waves." And so on. But we are 
talking here about short waves: say, 
from 100 meters (in wavelength) down 
to 10 meters. Or, in terms of frequency, 
from 3000 kilocycles to 30 megacycles. 
One megacycle, as the eager ones in the 
class now wish to point out, equals 1000 
kc, so 30 mc is 30,000 kc. 

Now, you need a radio that covers at 
least 3 to 30 mc. You may have one that 
covers part of the range: many enter- 
tainment- radios have a short wave 
"band" on them. They also have the dial 
marked with such fanciful things as 
"Tokyo," "Paris," "Moscow," and so on. 
You may have tried putting your dial 
pointer on the middle of one of these 
words, or on the initial letter, and have 
heard nothing that remotely sounds 
like Tokyo, Paris, Moscow, or even To- 
ledo (Ohio) for that matter. 

68 Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


"Communications" receivers, which 
cover the short wave, have no city 
names on them. Just numbers for kilo- 
cycles and megacycles, and dial divi- 
sions in between. 

A really fine communications receiver 
usually covers 500 kc to 30 mc in six 
bands. The medium - and lower -priced 
models cover the range in four bands. 

Your receiver may have five or six 
tubes or it may have thirteen. You can 
hear just as far with the five -tuber as 
with its big brother. 

In fact, you can hear 'round the world 
with a two-tube regenerative set. This 
old circuit is a perennial favorite of ex- 
perimenters and of beginning radio con- 
structors. In a "regen," the detector tube 
amplifies the incoming signal and then 
feeds some of its amplified output back 
to its input circuit to be amplified again. 

Most "regens" these days come as in- 
expensive kits. But you may not feel 
like building anything, and besides, a 
regen is a bit tricky to operate. So let's 
go back to the more familiar super- 
heterodyne type of set, which is the 

standard radio, TV, and radar receiving 
circuit. 

Your minimum cost for a good mod- 
ern receiver is about sixty dollars, not 
counting sales taxes or shipping costs. 
Such a set will have five or six tubes, 
will cover the standard broadcast fre- 
quencies and everything up to 30 mc, 
will have bandspread tuning ( "fine" 
tuning), automatic volume control, beat 
frequency oscillator ("BFO ") , built -in 
speaker, headphone jack, standby 
switch, and perhaps a noise limiter cir- 
cuit. 

This is a "minimum" receiver. There 
are other features you will want as your 
DXing gets more avid and serious. 

For long -wave work, or very -high- 
frequency work (below 550 kc and 
above 30 mc respectively) you will need 
other receivers, or converters. A con- 
verter is a device that picks up a signal 
on a frequency not covered by a re- 
ceiver, converts it to one that the re- 
ceiver normally picks up, and then feeds 
it to the receiver. The receiver thinks it 
is picking up what it is supposed to and 

Allied Radio Corp 

Heath Co. AR -3 

A simple regenerative receiver like the 2 -tube kit at left will pull in sta- 
tions from anywhere and everywhere. It may lack some of the fine features 
of its big brothers, but is a fine beginner's tool. In the hands of an expert, 
a "regen" can put complex sets to shame. Another kit, at right, is 6 -tube 
basic superheterodyne set. More stable, easier to control than the regen, 
it is an inexpensive "starting out" project for the do- it- yourself type DXer. 

January, 1961 ,Y) 

www.americanradiohistory.com

www.americanradiohistory.com


tr-7- WB 
YE9A1 

:AIiApA_CA4L.I01141i 

11« 

KWID 
KWIX 

.C.2.K.0 
o.uncM. _.,,. 

Lw wos c., u.. 

. . 
.leg'.ï r 

Bai 

% TE-(A! 

lUOiD-bIEIAB --,. . . 

P V.S:1,ar; RiC.1, N 
R uDw.;VI". , 

; or i F 

nnne\N+I Inn N \ 

Mary Robbins 
we 'CMQ 

rIM y 
.1 1 

Verification cards, or "QSL's," from distant stations are not only your proof 
of reception, but are colorful collector's items in themselves. Many DXer's 
store them in "wallpaper" displays. They con help your stomp collection too. 

is quite happy. Using one is simple. 
(Editor's note: A good short -wave 

converter, to be used with an ordinary 
broadcast receiver, was described in EI 
for March, 1960. In a forthcoming issue, 
EI will bring you the "EI Forty -Niner," 
a simple transistor converter that covers 
the 6 -mc international broadcast region 
and allows you to "sample" short 
waves.) 

A good receiver has three qualities: 
Sensitivity: The ability to respond to 

weak signals, whether near or far. When 
conditions are bad, even the signals of 
50- or 100 -kilowatt propaganda trans- 
mitters are feeble. By no means all of 
the transmitters used on short wave are 
so powerful. The most interesting DX, 
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and the most worthwhile (at least from 
the "sporting" point of view) comes 
from far smaller transmitters. You will 
soon find yourself ignoring the strong 
ones and going after the weak ones. The 
more sensitive your receiver, the better 
luck you will have. 

Selectivity: The ability of a re- 
ceiver to separate stations operating on 
closely- adjacent frequencies. The an- 
swer to the separation problem is not to 
add bandspread tuning, as is commonly 
supposed, though bandspread is highly 
useful with a well -designed, selective 
set. We'll tell you how and why in a 
moment. 

Signal -to -noise ratio: A receiver tends 
to generate noises of its own: a steady 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


hiss of thermal antenna noise and ther- 
mal tube noise, and hum from the power 
circuits. Part of the receiver, the inter- 
mediate frequency amplifier, amplifies 
signals and noise thousands of times. 
Each tube in the "IF" amplifier also am- 
plifies the noise of the preceding tubes 
in that circuit. The problem is met by 
low -noise circuits ahead of the IF, in- 
cluding a low -noise radio frequency am- 
pli fier. A good "RF" amplifier builds up 
the signal to a whopping high value that 
requires less subsequent amplification 
and easily overrides noise. 

The better the signal -to -noise ratio, 
the weaker the signals you can work 
with, especially as there may be other, 
"outside" noise to contend with. 

An RF amplifier also improves the 
set's selectivity. This in turn improves 
the noise performance of the receiver, 
since the set is picking up external noise 
from a more narrow "slice" of the spec- 
trum. 

Therefore, if you are going to make 
more than the minimum sixty dollar in- 
vestment, you will want to be sure your 

set has at least one RF stage. A cata- 
logue description will mention it if it 
has. 

Our "minimum" receiver has only 
one, or possibly two, IF amplifier stages. 
(Each "stage" is a tube and its asso- 
ciated circuitry.) The better your re- 
ceiver, the more IF stages it has, each 
with tuned input and output. The main 
job of amplifying signals is done by this 
section. 

All communications receivers have a 
beat frequency oscillator, or BFO. This 
was originally intended simply to en- 
able the receiver's superheterodyne cir- 
cuit to make code signals audible. It is 
also essential for spotting weak carriers. 
With the BFO on, even a very weak sig- 
nal will create a whistle in the loud- 
speaker as you tune across it. Then you 
can turn the BFO off and adjust the 
receiver. 

All will have an automatic volume 
control, or "AVC," circuit. With a very 
strong signal, the AVC generates a bias- 
ing voltage on the input grids of the RF 
and IF amplifier tubes. This effectively 

The simplest, most versatile antenna is the "longwire" shown here. Connec- 
tions to the receiver, inside house, are shown. Text discusses other antennas. 
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cuts down the amplifying power of the 
tubes, so that the set does not overload. 
With a weaker signal, the AVC gener- 
ates less biasing voltage or none at all. 
This tends to keep all signals in a com- 
fortable listening range. Without it, 
strong stations roar out at you as you 
tune across them, and if you simply turn 
the volume down you miss the weaker 
ones. 

Automatic Noise Limiter: This "chops 
the peaks" off outside noise pulses, and 
allows nothing to come through more 
loudly than the general volume level 
you have set for the signal. 

Bandspread Tuning: An extra tuning 
control, which enables you to tune 
slowly. The need for this is not apparent 
to the neophyte: all his life, he has 
whisked back and forth across the dial 
of his standard broadcast radio, catching 
plenty of stations with no trouble. How- 
ever, the full excursion of the tuning 
capacitor on the standard broadcast 
band covers only a megacycle and a half. 
On a short wave band, one full sweep of 
the dial covers many megacycles, and 
the signals are no broader. Also, they 
are mostly weaker. You can tune across 
them so fast they make no noise in the 
speaker. 

In a communications set, the main 
tuning dial is used for rough, fast 
tuning, and as a "bandset" to place the 

receiver in operation in the frequency 
segment you wish to use. Then you tune 
slowly through the segment with the 
bandspread dial. It has the effect of 
"spreading" the main dial's divisions 
over several feet instead of inches. 

A bandspread dial won't separate sta- 
tions very well for an unselective re- 
ceiver, but it does make your tuning 
easier. 

So much for the "minimum" receiver. 
The more complex receiver has still 
other features. 

Q Multiplier: A device that effec- 
tively increases the efficiency of the 
coils in the IF amplifier. It can help pull 
a station up out of adjacent -channel in- 
terference, or can suppress a heterodyne 
"beat" whistle by putting a "hole" in 
the receiver's response right where the 
whistle is. 

Crystal filter: A selectivity control. 
This filter uses one or more quartz crys- 
tals ground to operate at the IF fre- 
quency. It has some of the functions of 
the Q multiplier -peaking up a station 
or canceling interference. It also enables 
you to vary the width of the receiver's 
passband -to make its "slot" broader or 
narrower. 

Antenna Tuning: A variable capacitor 
in the antenna circuit, to match the an- 
tenna to the set at the operating fre- 
quency, since the antenna is naturally 

TO 
SUPPORT 
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The simple, efficient dipole antenna hos some directionality, works best at its 
fundamental frequency and some harmonics but tends to act "dead" elsewhere. 
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Hammarlund HQ-I10 

Al 
When the OXing bug is in your blood, you want 
fine tools. A communications receiver like 
this one is priced comparatively with televi- 
sion and hi -fi sets. Its many features are ex- 
plained in the text. Some sets of this type even 
have built -in crystal calibrators. It makes a 
good station receiver if you become a "ham." 

efficient (and naturally matched) at 
only one frequency. A big help. 

"S" Meter: Commonly used to meas- 
ure relative signal strengths, but really 
designed as a tuning meter to help you 
tune signals in "on the nose." 

Standby Switch: The "Standby" po- 
sition disables the receiver except for 
tube heaters ( "filaments ") . With the 
heaters on, the set is kept warmed up, 
ready for instant operation, even though 
the set is otherwise "off." Even where it 
serves no other function, it keeps the 
receiver stable, minimizing drift. 

Drift: Not a receiver adjunct! An 
ideal receiver would have no drift, but 
all are subject to it. Tuning circuits are 
made up of coils and capacitors. Their 
electrical value depends in part on their 
physical size, and this changes with 
changes in temperature. The higher the 
frequency you are using the more the 
change in tuning because of the thermal 
drift. Expensive receivers use tempera- 
ture- compensating capacitors and re- 
sistors in their circuitry, but even with 
these, a receiver likes a constant "inter- 
nal climate." Hence the "standby" fea- 
ture; it keeps the temperature of the 
inside of the set regulated. 

January, 1961 

Standby switches are often labeled 
"Send /Receive." If the receiver is used 
with a transmitter, as it would be in an 
amateur station, the receiver is effec- 
tively turned "off" during transmissions 
but is kept warm so it can instantly pick 
up the reply when the transmission is 
over. "Send" just means "standby." 

Your Antenna 
Your antenna may be a few yards of 

bell wire stapled to the picture molding 
of your room, or just lain along the floor, 
for that matter, if your receiver is sensi- 
tive enough. Even the finest receiver, 
however, works best. with a good out- 
door antenna. This will still be a simple 
wire, compared with the plumber's art 
abstractions that are TV antennas. 

A "long wire" antenna may be any- 
thing from thirty to a hundred feet 
along its flat top, for short -wave work. 
The vertical "lead -in" coming down 
from the antenna, through your wall or 
window, and to your receiver, will add 
a few more yards. "Plenty of antenna, 
high and in the clear," is the rule of 

For the do- it- yourselfer who wants to listen 
wherever he goes, here is a portable com- 
munications receiver kit. It has all the standard 
features including BFO, noise limiter, band - 
spread, etc., and is powered by battery or AC. 

Heath Co. GC -I 
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DIPOLE DIRECTIONALITY 

A dipole is directional broadside to its length. 
with very little pickup from the ends. Arrow 
length indicates sensitivity in given direction. 

thumb here. The longer, higher, and less 
obstructed the antenna, the more signal 
energy it will pick up and deliver to 
your set. This helps the signal- to-local- 
noise ratio, too. 

However, antennas that are longer 
than a half wavelength may have very 
tricky directional characteristics, and 
the 30 -100 foot length is best all aròund 
on the short waves. 

The antenna should be insulated from 
its supports at both ends, with glass or 
porcelain insulators. The lead -in should 
be held away from the house -TV type 
standoff insulators will do for that: they 
just screw into the siding or shingles. 

Longwires work best against ground. 
Run as short and heavy a wire as you 
can from the receiver to the nearest 
ground -a cold water pipe, a metal 
grounding rod driven into the earth be- 
neath your window, or the mounting 
screw of the brass faceplate of the elec- 
trical outlet that powers your gear. 

Install a lightning arrester, too. You 
can pick up one of the several types 
cheaply at any parts store. Install it out- 
side the house. Attach the antenna to 
the arrester as well as to the receiver, 
and ground the arrester directly, out- 
side the building. If a, lightning stroke 
hits your antenna, it has a "short" path 
to ground rather than through your 
house and your receiver! A well -in- 
stalled, arrester- equipped antenna can 
be a lightning protection device for your 
house. Without the arrester, it is a 
lightning hazard at least to itself. 

If you want to concentrate on certain 
bands, and have some directional char- 
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acteristics to your antenna system, you 
can erect half -wave dipole antennas for 
these purposes. They are very efficient. 

A dipole is directional broadside to its 
length. You can make one of ordinary 
antenna wire -it's just a half -wave an- 
tenna cut in the middle, and "fed" there, 
but dipoles tend to be very "sharp - 
tuning" and do not work well very 
far from their naturally resonant fre- 
quency! 

There is a way out: if you use televi- 
sion "twinlead" for the flat top, you can 
make a broadband folded dipole that 
will work over an entire international 
broadcast or utility band. 

For dipole dimensions and designs, 
consult the books listed toward the end 
of this article. 

Accessories 
Whether you spend sixty dollars for 

a basic receiver, a hundred fifty for one 
with an RF stage and more to its IF, 
three hundred for one with a crystal fil- 
ter and double conversion (a highly de- 
sirable feature) , or more, there are a 
few aids not found on most receivers. 

Crystal calibrator: A crystal -con- 
trolled oscillator operating at 100 kc, 
with an output rich in harmonics. It 
feeds the receiver accurate marker sig- 
nals every 100 kc. Getting the hang of 
identifying which 100 -kc marker you 

TV RIBBON WIRES 
ONNECTEO AT ENDS 

I/2 WAVELENGTH 

INSULATOR 

1/2 
WAVE- 
LENGTH 

INSULATOR 

TO RECEIVER VIA 
LIGHTNING ARRESTER 

A "FOLDED" DIPOLE 

A folded dipole works over a broad band 
of frequencies for primary band and 
harmonics. A tuner is helpful. See text. 
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have tuned in is easy. This helps you set 
your main tuning dial correctly for 
using the bandspread, and helps you 
interpret the bandspread calibration 
markings on any frequency range. Cali- 
brators can be had, ready made or as 
kits, for under twenty dollars. 

Antenna tuner: While the antenna 
tuning capacitor found in many re- 
ceivers does well with simple long-wire 
antennas, a tuner helps match any an- 
tenna, any feedline, to a receiver. A 
tuner usually has input and output 
tuning capacitors, and a tapped coil, 
with a switch for selecting the taps. 

A tuner arranges for proper matching 
of the antenna to the receiver at all fre- 
quencies, and for maximum transfer of 
energy between them. 

You will search the catalogs in 
vain for tuners, unless you want to buy 
a transmitting tuner and hook it up 
"backwards." The various handbooks, 
antenna manuals, etc., have designs for 
simple, inexpensive tuners. Electronics 
Illustrated ran such a design in its Feb- 
ruary, 1960 issue, and we reprint the 
circuit diagram and parts list in this sec- 
tion. 

Q Multiplier: Many receivers have 
these built in, but the smaller ones have 
none. Kits may be had for as little as ten 
dollars. Their function was described in 
the section on receivers. 

How To Find Them 
At first, you will tune your receiver in 

a random way, all over its range. Then 
you will become systematic, settling 
down in various parts of the spectrum 
where you think the fishing is good. You 
will also choose definite kinds of fish- 
ing: international broadcast, amateurs, 
utilities, even particular kinds of utili- 
ties. Some day you may want to go back 
to the medium -wave, standard broad- 
cast band, where signals do not travel 
long distances easily. Your communica- 
tions receiver will still be highly useful 
there: especially for pulling foreign 
stations out of the pileup of North 
American signals. 

International Broadcasting centers at 
6, 10, 15 and 20 megacycles, with some 
stragglers in between. The segments are 
often referred to as the 49, 31, 19 and 
15 -meter bands, respectively. Transmit- 
ters of all powers are on them at some 
time of the day or night. 

Six mc, or "49 meters" is generally a 
night band, though at some times of the 
year, and in the right parts of the sun- 
spot cycle, it is good at almost any time. 
A 3000 -4000 mile range is common. 

The 31 meter band is "in" or "out" de- 
pending on time of day, year, or sunspot 
cycle, and is always worth trying. A 
5000 -8000 mile range is common. 

Rodio Andorra uses 
an ancient castle 
which is a tourist 
landmark for its 
transmitter site. Pho- 
to is on back of QSL. 
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The 19 and 15 meter bands are gener- 
ally considered "daylight" and "sum- 
mer" bands, but check them always. 
When they are "in," they cover greater 
distances than the others -completely 
around the globe. 

Amateur assignments are at 3.5 -4.0, 
7, 14, 21, and 28 mc. In the U. S., 7 mc 
(or "40 meters ") is exclusively an ama- 
teur band, but in Europe and Asia it is 
shared with broadcasting, and you will 
find Russian 50- kilowatters throughout 
the 'phone segment. The propagation 
characteristics follow those for broad- 
casting: 3.5 -4.0 mc, the 80 (code) and 75 
(phone) meter bands, are most reliable 
at night and in winter, but are used all 
year, and you may find many signals 
any time. 7 mc, or 40 meters, is good al- 
most any time. 20, 15, and 10 meters are 
critically subject to the sunspots and to 
seasonal effects, but on those, 12,000 - 
mile "hauls," even with low -power 
transmitters, are often the rule. 

Ship frequencies are assigned in 
blocks at 4, 8, 12, and 16 mc. They use 
code almost exclusively. If you read 
code some of the traffic you pick up is 
fascinating. (See the article, "Learn 
Code the Easy Way," in Electronics Illu- 
strated for November, 1960.) 

Remember one thing if you listen to 
utilities like ships on phone or code: 
there is a radio secrecy law. You may 
listen to anything you please, but you 
may not divulge the contents of a mes- 
sage to anyone but the addressee. (The 
secrecy law does not apply to broad- 
casts, of course: the broadcaster, 
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Even a space probe can 
be verified. Explorer I 

was first American shot 
to use 20 -mc frequency, 
found on SW receivers. 

whether for the sake of propaganda or 
advertising, wants his message to reach 
as many people as possible.) The penal- 
ties for revealing the contents of any 
message not addressed to you are stiff. 

The other utilities are sandwiched in 
all over the place. You will stumble 
across some highly useful ones. For 
coastal DXers, pickup of the Overseas 
airlanes channel at 3 mc will give you 
constantly revised, up- to- the -minute 
weather reports and forecasts, in voice, 
every half hour. 

Stumbling Blocks 
DXing isn't all beer and skittles. You 

have man and nature to contend with, 
and both are perverse. Sometimes you 
will patiently spin your tuning 'dials and 
turn your bandswitching knob and pick 
up practically nothing -except perhaps 
some noise. 

Noise is always with us. There is the 
receiver's own noise, explained earlier. 
There are electrical noises coming from 
appliances, tools, factories, and leakages 
in the electrical power system itself. 
There is auto ignition noise on the 
higher frequencies, though the newer - 
model cars tend to be fairly quiet. You 
may have a "noisy location, but it is 
seldom that noise spoils all the fun. 

There is atmospheric noise: the 
"static" from lightning in nearby or dis- 
tant thunderstorms. 

Above 15 mc, atmospheric noise 
tapers off: at 30 mc lightning static isn't 
even heard unless the stogm is over- 
head. However, at these frequencies 
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auto ignition noise appears and gets 
worse the farther up you go. 

The short waves are full of "noises" 
from non -voice utilities: code and tele- 
type stations, telemetering, facsimile 
picture transmission, and Soviet jam- 
mers- "the 25- kiloton washing ma- 
chine." Your set's selectivity helps here. 

Fading 
Short -wave signals do not come to you 

directly. They "bounce" off reflective 
layers in the upper atmosphere. The sig- 
nal may come to you from more than 
one path. At lower frequencies, you may 
be getting direct "groundwave" propa- 
gation and reflected "skywave" energy 
at the same time. 

Momentary changes in the height, 
thickness, or conductivity of the reflec- 
tive layers, or in the phase relationship 
of the direct and reflected signals, or 
between two reflections of the same sig- 
nal, will cause its apparent strength to 
rise and fall. This is fading, and it can be 
very troublesome. Sometimes, part of 
the signal will fade differently from an- 
other part -selective sideband fading - 
and the sound is very distorted. 

Your receiver's AVC will help deal 
with fading because it tends to keep the 
volume level constant whether a weak 
or strong signal comes down the an- 

tenna. Switching antennas could help. 
Sometimes fading just isn't there. 

Under the very best conditions, signals 
come from across the world and sound 
like "locals." They are rock -steady and 
strong. 

Ionosphere 
The reflective layers of the "iono- 

sphere" are made by electrical particles 
from the Sun, which strike the outer 
reaches of the atmosphere and make 
them conductive. The "F" layers are all 
but permanent: sometimes a magnetic 
storm will wipe them out. The layers 
themselves are most effective during 
years of high sunspot activity. 

In daylight, there are two "F" layers, 
the lower one designated "F1" and the 
higher "F2." Their "virtual heights" - 
the height where the layers can be con- 
sidered as containing "mirrors," are 
about 150 and 200 miles, respectively. 

At night, the F layers merge at about 
175 miles. 

At certain times, during high sunspot 
activity, there is a temporary "E" layer, 
about sixty miles up. This is a daylight 
layer only. 

Now, up to about 30 mc, signals will 
be effectively bounced off the F1 or 
merged F layers. Beyond 30 mc, they 
tend to be absorbed by the F layers, or 

An antenna tuner matches any 
length antenna and feedline to 
receiver at any frequency in 3 -30 
mc range. Cl and C2 are 140 -mmf 
midget variable capacitors; SW is 
a 5- position, single pole rotary 
switch. Coil L is 100 turns No. 26 
enamel wire. closewound, tapped 
at 5, 12. 36 and 60 turns, on 11/4" 
diameter 3 -inch plastic or Bakelite 
form. Experience quickly shows 
which tap is best for a given 
frequency band and given antenna. 
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even to penetrate them. On the other 
hand, the occasional E layer absorbs 
lower- frequency waves, and reflects 
waves above 30 mc. 

The E layer never exists at night, but 
in the daytime there may be both an E 
and an F layer to contend with. This 
may work "for" or "against" you. No- 
tice, in the diagram, the signal from the 
station on the right passing from a night- 
time region to a daylight one. Both night 
and day conditions can affect it. 

Keep in mind that none of these 
layers is a uniform shell covering all the 
Earth, or the sunlit and dark halves, at 
once. Depending on what kinds of layers 
are overhead and their relative in- 
tensity, at both ends of the signal path, 
the signal may be helped or hindered on 
its way to you. Because short wave sig- 
nals go long distances by being reflected 
off the ionosphere, there is a region be- 
tween the transmitter and receiver sites 
where no signal is heard on the ground. 
This is called the skip zone. Within a few 
or a few dozen miles of the transmitter, 
there will be a ground -wave zone of di- 
rect pickup. 

Signals are not reflected from iono- 
sphere layers in exactly the way light is 
reflected by a mirror. They actually 
penetrate the layer, and are refracted, 
or bent, until they are "aimed" back at 
the Earth again. At times, the bending is 
so gradual that "reflection" does not 
take place. There is no skip, and the sig- 
nal never reaches you. It was absorbed. 

And now, gentlemen, it is time to 
mention the occasional "D" layer, a day- 
time thing strongest about local noon. It 
tends simply to absorb energy, espe- 
cially at the lower frequencies. When 
you have a strong D layer you just play 
your hi -fi and read your magazines. 

Sunspot Cycle 
The condition of those helpful- hinder- 

ing layers is tied to sunspot activity. 
Sunspots are giant "storms" on the Sun, 
and in telescope pictures they have the 
"whirl" shape of cyclonic true storms 
here on Earth. When there are sunspots, 
great streams of ionizing particles from 
the sun reach the Earth and affect the 
atmosphere and therefore, radio propa- 
gation. 

There are minor cycles of 28 days (the 
Sun's rotation period) and major cycles 
of eleven years in sunspot activity. Un- 
fortunately we are now near the low 
spot of an 11 -year cycle, but DXing is 
still rather good. It will get better and 
better, and by 1968, sensationally good 
-too good, in fact, for some purposes. 
When every signal is being propagated 
superbly, there is an interference prob- 
lem with a vengeance! 

Verification 
Through these pages you have seen 

examples of the verification cards issued 
by DX stations. Most "veries" or QSL's 
seen in short wave listeners' dens (or 
"shacks ") are from international broad- 
cast stations, but many radio hams have 
QSL cards, and in many cases both 
hams and utilities will verify a good re- 
port. 

How to get them? Send a report, a 
good report, of reception to the station. 
This should include the date, time, fre- 
quency and as much of a description of 
program material as you can manage. 
After all, without the program descrip- 
tion, the station may assume you merely 
looked up its schedule in a publication, 
and did not even bother to tune in. 

Besides your proof of actual recep- 
tion, you should give a signal report. 
The station's engineers are interested in 
how their signal is getting through. How 
strong was it? How "readable ?" Was it 
fading? Was there interference -from 
natural causes, man -made, or other sta- 
tions? 

The colorful card is a public- relations 
gesture. It encourages listeners to send 
in reports. This enables the station to 
estimate the size and composition of its 
listenership, and the effectiveness of its 
signal. 

For the bigger stations (like Voice of 
America) cards and postage are easily 
taken as parts of the normal operating 
budget. For smaller stations, especially 
in the poorer countries, postage can be 
a crushing expense. To insure a re- 
sponse, enclose an International Reply 
Coupon, available at your post office for 
15 or 25 cents (tell the clerk where your 
reply will be coming from) . This pre- 
pays the postage. 

78 Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Not all hams print up QSL's, and of 
those who do, not all will respond to lis- 
tener reports. However, if you make it 
a good report, and give even a domestic 
ham the courtesy of a return stamp and 
self -addressed envelope, your luck will 
probably be good. 

With utilities -be they fishing boats, 
truck fleets, aircraft -you may have to 
go a step further and even "pre- print" 
the card. You can do this with a little 
typewriter artistry, or use stick -on let- 
ters from the stationery store, or any- 
thing your imagination suggests. But 
remember the radio secrecy law -don't 
discuss message contents in your report. 

See "DX from the Real Treasure 
Island," EI, October, 1960; "Underwater 
DX," EI, November, 1960 ; "How To Get 
That QSL," EI, December, 1960, for tips 
on getting QSL's from utilities or from 

any station. It is an art in itself. 
Give the station a little "local color." 

Tell what kind of equipment you are 
using, what kind of antenna, and what 
kind of location. Hilltop? City apart- 
ment? Next door to the neon sign fac- 
tory? 

Clubs 
There are many clubs, local, na- 

tional, and international, for the DXer. 
Through these you will make many 
friendships, at least by mail, though 
there will be get -togethers, too, like the 
National Radio Club conventions. Most 
put out bulletins, and these give you all 
kinds of tips: new stations, new sched- 
ules, station reactions to reports, etc. 

American's largest all -band radio or- 
ganization is the Newark News Radio 
Club, 215 Market Street, Newark 1, 
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GROUND WAVE ZONES 

Distant short wove signals don't arrive directly, but are reflected by upper 
atmosphere (ionosphere) conductive layers. Ground wave pickup is experi- 
enced fairly near transmitter. "Skip" zone, where no signal is heard, exists 
between ground wave and receiver zones. Day, night conditions vary because 
of difference in dark /light ionosphere conditions. A signal (right) could be 
subject to both as it crosses world. Loyers are affected by sunspots (see text). 
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New Jersey. A sample copy of their bul- 
letin can be had for 25f . The Universal 
Radio DX Club, 11)9 Mesa Street, Val- 
lejo, California, specializes in short 
wave and space reception. The National 
Radio Club, Box 63, Kensington Station, 
Buffalo 15, New York is mostly con- 
cerned with broadcast band DX, and a 
sample of its bulletin, DX News, costs 
10ç. 

Aids 
There are a number of books and 

booklets that you will find useful and 
even essential. The World Radio Hand- 
book, an annual, lists 99% of the world's 
short wave broadcast stations as well as 
many standard broadcast transmitters. 
$2.50 from Gilfer Associates, P. O. Box 
239, Grand Central Station, New York, 
New York. Broadcasting Stations of 
the World, published every two years 
by the United Stations Information 
Agency, lists stations alphabetically by 
slogan and call letters. $1.50 from the 
Superintendent of Documents, Wash- 
ington 25, D. C. (Ask for Part III) . 

White's Radio Log, an old and famous 
listing of U. S. and Canadian broadcast 
stations, is now contained in Radio -TV 
Experimenter, found on the newsstands 
every March and September. All list 
station call letters, locations, frequen- 
cies, schedules, and other useful infor- 
mation. 

For utilities, the Communication En- 
gineering Book Company, Monterey, 
Massachusetts, publishes "call books" 
of police, power company, forest patrol, 
aviation, etc., communications systems. 
Query the publisher. 

Radio Amateur Call Book Magazine, 
known universally as "Callbook," pub- 
lished quarterly, lists every radio ama- 
teur alphabetically by call, giving name 
and address. U. S. and Foreign stations 
in separate volumes. Each volume, 
$5.00. Radio Call Book, Inc., Chicago 39, 
Illinois. 

The American Radio Relay League, 
West Hartford 7, Connecticut, pub- 
lishes the famous Radio Amateur's 
Handbook, $3.50, and the ARRL An- 
tenna Book, $2.00, both of which carry 
valuable technical information for 
DXers. 

" Callbook" and ARRL publications 
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are available at most parts distributors. 
Central Radio Propagation Labora- 

tory Bulletin: by U. S. Bureau of Stand- 
ards. Monthly. Propagation predictions, 
expected maximum usable frequency, 
in advance. $1.00 a year from the Su- 
perintendent of Documents, Washing- 
ton 25, D. C. 

By reading the DXing articles that 
regularly appear in Electronics Illu- 
strated, you will learn more about un- 
usual DXing targets, new sources of 
station lists, new methods of signal re- 
porting, etc., and "technical" explana- 
tions of how and why the short waves, 
or radio waves in general, behave the 
way they do. 

Jargon 
We have written this article in Eng- 

lish, but the temptation to lapse into 
what might seem like pure gobblede- 
gook was ever -present. All hobbies 
develop an esoteric language, and ra- 
dio's is downright exquisite. You will 
recall that verification cards, for in- 
stance, are called "QSL's." This name 
is from the international radiotelegraph 
"Q" code, and the abbreviations are so 
handy that they are often used in voice 
transmissions (especially by hams, 
often by utilities) and in writing on 
DXing or on amateur radio. Other 
commonly used Q signals are QRM for 
interference from other stations, QRN 
for atmospheric or other "static," QTH 
for station location (and QRA for ad- 
dress, by SWL's) , and QRX for "wait." 
Then there are numbers, like 73 for 
"best wishes," and the coy 88 for "love 
and kisses." A whole long article could 
be written on radio jargon alone, and in 
fact, one will appear in an early issue 
of Electronics Illustrated. 

-73- 

If radio waves could be seen, the 
Earth at this moment would be glowing 
with patches and smears and beams of 
energy, thousands of them overlapping 
and scintillating right where you are. 
The world's music and politics, enter- 
tainment and earnest messages, are 
right in the room with you. All you 
have to do now is reach out and turn 
that knob -and you can tune in the 
world. _t- 
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Power Cord Lock 
If you nave inquisitive small fry around the 
house, a few small locks and a slight alter- 
ation on your plugs will give you peace of 
mind while you are away from your equip- 
ment. Enlarge the holes in the plug prongs 
slightly with a small rat -tail file to pass the 
yoke of a small lock. If necessary, the 
prongs can be shortened a bit so they could 
not be inserted into the outlet and cause 
a short while the lock is on the plug. 

By Art Trauer 

Pulling Hot Tubes 
Tired of burning your fingers? Try a few rub- 
ber "crutch tips" as tube pullers. Different 
sizes of tips will fit various tube types. If the 
rubber tips fit too tightly, simply take a razor 
blade and cut a few lengthwise slits in the 
rubber to enable them to slip on and off easier. 

Aluminum Cup Coil Shields 
Aluminum drinking and measuring cups make 
excellent shields for RF coils, etc. The cup 
handles are easily removed by filing the alum- 
inum rivets flush with the handles and then 
pushing out the rivets. You can mount the cups 
as shown, by flattening the rim at two or three 
places and drilling a small hole through each 
flat for small mounting screws. The cup shown 
in the photo measures approximately 3" by 3 ". 
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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 Receiver 
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 about 
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 tran- 
sistors 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 

Lower left points out coil L1. This loop is formed of solid, insulated wire 
and pushed down parallel to the tuning capacitor. Other photo shows 
earphone jack on side of case. After modification, it is also an on -off switch. 
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On wiring guide below, note 
plus side of battery holder. 
Red dot on 01 indicates col- 
lector (of 2N384). If a differ- 
ent type of earphone lack is 
supplied than that shown, bend 
the contacts to suit. Base dia- 
grams are shown for the RCA 
2N384 (top) and the Amperex 
0C171 (bottom) transistors. 
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The plastic case will provide 
sufficient room for mounting 
parts without excess crowding. 

n*, 
.. ##l##ir 

fixed position. Otherwise changing body 
capacity will detune it. 

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. 

Tuning capacitor Cl 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 J1 in a simi- 
lar manner. Before mounting the jack, 
modify it according to the diagram in- 
cluded on page 84. Once this is done, 
the receiver will automatically go on 
when the earphone is plugged in, obviat- 
ing the need for a separate on -off switch. 

The battery holder is glued into place 
with Duco or any similar household ce- 
ment. Mark one end of it to indicate the 
plus side, as incorrect battery polarity 
can prove disastrous to the transistor. 
The same precaution applies to inserting 
the transistor into its socket. 

If when Cl and Jl are mounted, the 
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lid of the plastic case will not close com- 
pletely, clip the projecting lugs of the 
capacitor. 

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 (Rl) . 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 when the potentiometer is set for 
a high pitched [Continued on page 106] 

PARTS LIST 

RI- 680,000 ohms, V2 watt resistor 
CI- variable capacitor, 25 mmf maximum capacity 

(Hammarlund APC -258) 
C2-5 mmf, low- voltage disc capacitor 
C3-.I mf low- voltage disc capacitor 
C4 -.001 mf low- voltage disc capacitor 
C5-6.8 mmf mica or low- voltage disc capacitor 
QI -2N384 or OC 171 (Amperex) transistor 
LI- tuning coil, OA turns #20 enameled wire 
C1-1I -10 microhenry choke 
CH2,CH3 -10 turns #20 enameled wire 
BI -9 -volt transistor battery (RCA VS 309 or equiv.) 
Earphone -3000 ohm dynamic (Lafayette AR -51 or 

equiv.) 
J1-lack, supplied with earphone (modified as 

shown) 
Misc.- Transistor socket, plastic knob, screws for 

mounting CI 
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KITS AND KIT REVIEWS AI 

Convert Radio to Intercom 
P. Hertzberg 76 July 58 

Intercom, Wireless; Hollander 42 Feb. 59 
Intercom for Boatman; Buckwalter 36 Aug. 60 
Intercom in Every Room; 

P. Hertzberg 79 Sept. 59 
Intercom, Transistor; G. Gordon 87 May 60 
Intercom, Transistor; Smith _ .. 58 Dec. 59 

Amateur Radio Gear 
Converter, Heath SC -2 90 June 60 
Modulator- Driver, EICO 730 63 Sept. 59 
Receiver, Heath Mohawk 58 Jan. 59 
Receiver, Heath Mohican 62 July 60 
Receiver, Knight All-Band 44 Sept. 58 
Receiver, Philmore CR -5AC .... 62 Mar. 60 
Transmitter, AMECO AC -1T . _ 86 Nov. 59 
Transmitter, EICO 720 62 May 59 

Audio -Hi -Fi 
Amplifiers- Preamplifiers 
Arkay SPA -55 Stereo Amp .. ...__82 Feb. 59 
Citation II Stereo Amp 64 Nov. 60 
EICO AF -4 Stereo Preamp -Amp. 100 Mar. 60 
Heath SP -2 Stereo Preamp 48 Nov. 58 
Knight 18 Watt Mono 

Preamp -Amp ..66 May 59 
Lafayette KT -236 Stereo 

Preamp -Amp 100 July 60 
Paco SA -40 Stereo Preamp-Amp 77 Dec. 59 
Regency HFT -1K Transistor 

Preamp 76 July 59 
Loudspeakers 
Heath AS -2 Wide Range Speaker 86 Oct. 60 
Knight Speaker and Enclosure 78 Jan. 59 
Windhaven Extension Speaker 70 July 59 
Stereo Adapter -Lafayette 
KT -315 ...46 Apr. 59 
Tape Recorder 
Heath TR -1D Stereo 53 Jan. 60 
Tuners 
EICO HFT -90 FM 64 July 58 
EICO HFT -94K . 54 Sept. 60 
Turntable 
Gray HSK -33 88 Oct. 59 
Rek -O -Kut K -33 50 Mar. 59 
Weathers 64 Oct. 58 

Check Out Your Kit; Eisenberg (F) 47 Mar. 60 
Citizens Band 

Radio, Heath CB -1 62 Oct. 69 
Walkie- Talkie (Springfield 

Enterprises) 37 June 59 
Educational, Heath 90 May 60 
Intercom 

Heath Transistor 62 Apr. 60 
Knight Ranger Radio -Intercom ....62 Oct. 60 

Kit Builders Get Together (F) 32 Jan. 60 
Marine Inverter, Heath 61 May 58 
Photoelectric Eye, Lafayette 

KT -133. 74 Sept. 58 
Power Supply, EICO 1020 

Transistor 102 Jan. 60 
Radio 

Knight Clock Radio 92 Feb. 60 
Knight 5- Transistor Portable 82 Nov. 58 

Lafayette KT -123 Sun Powered 90 Apr. 60 
RC for Model Planes, Citizenship 53 Aug. 59 
Shortwave Listener Kits (F) _ .__ 79 Nov. 59 
Tachometer, Heath TI -1 81 July 59 
Teach Electronics, Kits That (F) 29 Dec. 60 
Test Equipment 

Electronic Lab; Knight 84 July 58 
Resistor Capacitor Box, EICO 

1140 84 Dec. 58 
Signal Generator, Arkay SG -3 88 Sept. 60 
Signal Tracer, Knight 80 Dec. 59 
Tube Checker, EMC 301 84 Oct. 58 
Tube Tester, Precise 111 -K . .. 79 Apr. 59 
Voltohmyst, RCA . 58 Feb. 59 
VOM Multitester, Knight 84 Aug. 59 
VTVM, Paco V -70 58 Feb. 59 

Transistor Workshop, Knight 84 July 58 

MEDICAL ELECTRONICS (F) 

Add Years to Your Life; 
Atkinson ..76 Apr. 59 

Blood Pressure Electronically 76 Dec. 59 
Cold Bugs, Tracking; Atkinson 99 Mar. 60 
Electronics in Medicine 42 July 58 
Electronics Tracks Ills 27 May 58 
Hayfever; Atkinson 58 Sept. 59 
Heart, Inside Your; Hoefler 63 Jan. 59 
Hospital, Electronic 68 Dec. 60 
Industry's Top Scientists 42 Sept. 58 
Life, Electronics Explores; 

Atkinson 38 Dec. 58 
Medical Inventions 68 Aug. 59 
Microwave Hazards 82 Jan. 60 
Pain, Electronics Fights; Busse .. ...105 May 60 
Polygraphy Measures Emotions; 

Law . 56 Nov. 60 
Rat in Electronic Cage ... _ 74 Mar. 59 
Surgery of the Future 51 Aug. 60 
Toothbrush, How Good is Your .... _37 Dec. 58 
TV Top Hat for Doctor 86 Sept. 59 
Transistorized Lung .. . _ 77 June 60 
Voices, They See; Unger 48 Dec. 58 
Wired for Sleep ... .._ 52 Oct. 59 

MILITARY ELECTRONICS (F) 

Air Arm Has Long Reach; 
Zuckerman 

. 32 Jan. 59 
Blueprint for Defense; Beame .. 23 July 58 
Electronic Countermeasures; 

Julian 54 July 58 
Loran Lights the Way; Gibbs 47 Feb. 60 
Mobile Command Post ... 86 Mar. 60 
Radar Maps 47 Sept. 60 
Sferics Stations Sound Out Storms; 

Gubitz . 104 Apr. 60 
Snooperscope, See in the Dark _. . 57 July 59 

MISCELLANEOUS PROJECTS 

Armstrong Oscillator (C) 56 June 60 
Batteries, New Life; P. Hertzberg 

(C) 84 Jan. 59 
BC Oscillator (C) 84 Mar. 60 
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CREI's extension 

program in 

advanced electronic 

engineering technology 

offers you ... 

higher status & better income 
The CREI home study program is designed 

to meet your present and future employment 
needs and to increase your professional status 
and earning power. The program -which is 
comparable in technological content to ad- 
vanced residence courses in electronics -was 
developed hand -in -hand with leading companies 
and Government agencies in electronics, com- 
munications, missiles and space exploration. 

The courses are presented in easy-to- under- 
stand format, and our experienced instructors 
guide your progress step by step. The program 
may be completed in 2 to 4 years, depending on 
how much spare time you can devote to study. 

CREI brings you the latest advances 
and breakthroughs in electronics. 

Recent advances and new techniques have 
placed tremendous importance on how modern 
and up -to -date the individual's education is. 
Recognizing this, CREI maintains a large staff 
of engineers and scientists who occupy promi- 
nent positions in government and industry. 
These men continuously revise the CREI pro- 
gram and incorporate all new technical infor- 
mation and breakthroughs. CREI courses are 

rTHE CAPITOL RADIO ENGINEERING INSTITUTE 

the most modern you will find . . . anywhere. 
This is one reason why the demand for CREI 

graduates and students at the CREI Placement 
Bureau has far exceeded the supply for the past 
several years. 

CREI curricula is accredited by the Engi- 
neers' Council for Professional Development. 

U. S. Office of Education lists CREI as an 
institution of higher education." 
More than 20,500 students are enrolled in 
CREI Home Study and Residence Programs. 

More than fifty of America's leading com- 
panies and government agencies pay the 
tuition for their employees studying with 
CREI. 

YOU QUALIFY FOR CREI if you have a high 
school diploma or equivalent, and if you have 
had basic electronic training or practical ex- 
perience in electronics. 

NEW 56 -Page Catalog Discusses Electronics 
Industry, Its Dynamic Future, Recent Break- 
throughs, Career Opportunities, CREI Courses. 

Mail This Coupon Today! 

ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 1801 -G, 3224 16th St., N.W., Washington 10, D.C., U.S.A. 
England: CREI London, Granville House. 132 -135 Sloane Street, 
London S.W. 1, England 

Please send me your course outline and FREE 56-Page Book. 
"Your Future in Electronics and Nuclear Engineering Technology" ... describing opportunities and CREI home study courses. 

Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 
Communications Engineering Technology 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronics Engineering Technology 
Nuclear Engineering Technology 

Name Age 

Street 

City Zone State 
Check: Home Study Residence School Korean Veteran 

Check field 
of greatest 

interest 

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

Employed by 

Type of Present Work 

Education: 
Years of High School 

Other 

Electronics Experience 

January, 1961 87 
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Bell Light (C) 48 Oct. 60 
Breadboard, Experimenters; Pollack 

(C) 68 May 59 

Cable Adapter, Universal; 
Trauffer (C) 100 Feb. 60 

Chassis, Prepare; Buckwalter (C)....58 Apr. 59 
Child's Phonograph (C) ..- 52 Dec. 60 

Component Value (F) 83 May 59 
Control Center, Experimenters; 

Benrey (C) 72 Apr. 59 
Converting Line Voltage (C) 63 Dec. 58 
Copper Plating; P. Hertzberg (C) 68 Jan. 59 
DC Conversion (C) 60 July 60 
DC from Bike Generator (C) 74 July 59 
DC Power Supply for Shaving; 

Kaye (C) .., 98 May 60 
Deodorizer, Electronic; Wortman 

(C) 98 Sept. 60 
Electronic Projects, Sell Her on 

Your; Kohler (F) 68 Apr. 59 
Fingertip Switching; Pollack (C) 29 May 60 
Fire Alarm; Goodman (C) 50 Mar. 60 
Fire Alarm; Pollack (C) 82 Mar. 59 
Fire Alarm Dials Telephone; Diers 

(C) 52 Jan. 59 
Fluorescent Starters, Other Uses; 

Pollack (C) 73 Aug. 59 
Footswitch, Handy; D. Gordon (C) 80 June 60 
Hot Dog Cooker; Buckwalter (C) _.29 July 60 
Invisible Switch; Pollack (C) 72 July 58 
Isolation Transformer (C) 84 Apr. 60 
Label your Equipment; Goodman 

(C) 99 Jan. 60 
Lawn Sprinkler; Wels (C) 66 Sept. 58 

also 48 Sept. 60 
Lie Detector; Kolbe (C) 32 Aug. 60 
Light Powered Relay (C) 74 June 59 
Light Switch (C) 83 May 59 
Line Voltage, Watch Your; Sands 

(C) 73 Dec. 60 
Lock, Electronic Combination; 

Wilensky (C) 70 Mar. 59 
Metal Etcher; Anderson (C) 66 Sept. 59 
Metal Locator; Pollack (C) 32 Sept. 59 
Meter for Metal Locator (C) 86 Feb. 59 
Mine Detector Range, Increasing 

(C) 83 May 59 
Negative Polarity (F) 94 Sept. 60 
Neon Bulb Oscillator (C) 86 Mar. 59 
Neon Flasher (C) 54 May 60 
Oven Thermometer; Hahn (C) 53 June 60 
Photo Target, Game; Winkepleck 

(C) 36 Dec. 59 
Play it Safe; R. Hertzberg (C) 92 July 58 

also 88 Oct. 60 
Polarize Your Plugs; R. Hertzberg 

(C) 79 July 59 
Power Pack for HO Trains (C) 69 May 58 
Power Supply /Converter 

1- Transistor; Winklepleck (C) 64 Oct. 60 
Power Supply Conversion (C) 94 Feb. 60 
Power Supply, Transformerless (C). 48 Oct. 60 
Printed Circuit, Make a (C) 33 Oct. 59 
Rectifier (C) 74 July 59 
Roulette Wheel, Electronic (C) 40 Dec. 60 
Silver Plating (C) 82 Apr. 59 
Skywatcher; Pollack (C) 72 Nov. 58 
Solder, How to; Craig (C) 84 May 58 
Soldering Iron Stand; Kaye (C) ....106 July 60 
Sun for Power, Use; Garner (C) 68 Oct. 58 

Sun -Powered Motor; Garner (C) 69 Nov. 58 
Telephone Amplifier; Hahn (C) 87 Mar. 60 
Telephone Bell, External; Benrey 

(C) 42 July 60 
Temperature Control (C) 80 Sept. 58 
Thermometer, Electronic; 

Hahn (C) 51 May 60 
Time Delay Switch; Ives (C) 49 Feb. 59 
Timer, Electronic (C) 86 Mar. 59 
Transformer, Choosing (F) 93 Aug. 60 
Transformer Leakage (F) 61 Dec. 59 
Transistors (F) ..82 July 58 
Travalarm; Paul (C) 80 July 58 
Tube Leakage (F) 63 Dec. 58 
Underwater Metal Locator 

Modification (C) 93 Aug. 60 
Ventriloquism, Electronic (C) 63 Dec. 60 
Voice Actuated Switch; Pollack (C) 52 Mar. 59 
Voice Control Model Trains (C) 36 Dec. 60 
Voltage Regulator (F) 52 Nov. 59 
Walkie Talkie (F) 60 July 60 
Weather Station; P. Hertzberg (C) 

Wind Velocity Meter 85 May 59 
Wind Direction Indicator 56 June 59 
Humidity Indicator 59 July 59 
Electronic Thermometer 70 Aug. 59 

Wire Connections Made Easy; 
D. Gordon (C) 92 Aug. 60 

Wire Shielded Cables; Rocke (C) 96 Mar. 60 

Electronic Music, New Age of (F) 76 Nov. 59 
Electronic Rhythm (F) 64 July 60 
Guitar Amplifier; Pollack (C) 64 Dec. 58 
Harmonica, Electronic; Benrey (C) 76 July 59 
Lights that Twinkle to Music; 

Wortman (C) 34 Jan. 59 
Metronome; Pollack (C) 56 Feb. 59 
Organ, All- Transistor; Maynard 

(C) 65 Mar. 60 
Stalactite Organ (F) 52 Sept. 60 
Theremin, Transistorized; Benrey 

(C) .44 Aug. 60 

NEW ADVANCES (F) 

Airborne Brain 92 May 59 
Antarctic Trailblazer 59 Feb. 59 
Brains for Trains; Howard 62 Sept. 60 
Clock, Cosmic 86 Dec. 60 
Clock, Unique Electronic 61 Apr. 59 
Compactron 55 Dec. 60 
Crime Lab; Nanas 46 Mar. 59 
Desert into Oasis; Unger 70 Feb. 59 
Electronic Blazes Trail 53 July 60 
Exploding Wire 41 June 60 
FAX, All About; Matthews 33 Mar. 60 
Fuel Cell 81 Feb. 60 
Gondola Up a Mountain 80 Mar. 59 
Gun -Jumpers Beware 92 May 60 
How Fast is Your Draw 56 May 59 
Infrared, New Wonder Tool 52 July 59 
Light Amplifier 42 Oct. 60 

F- Feature Articles 
C- Build -it Projects 

[Continued on page 94] 
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LAFAYETTE'S 
1961 CATALOG 
324 GIANT SIZED PAGES 

The Complete Catalog Featuring 
"The Best Buys In The Business 

1 Stereophonic Hi -Fi Equipment 
I- 7 Public Address Systems 

Tape Recorders 
11 Radio and TV Tubes and Parts 

I-1 Citizen Band Equipment 
l 1 Amateur Equipment 
F-'1 Industrial Supplies 

Send for Lafaycue's FREE Catalog- -the most complete, up- 
to- the -minute electronic supply catalog crammed full of every- 
thing in electronics at our customary down -to-earth money - 
saving prices. 
CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS NOT AVAILABLE 
IN ANY OTHER CATALOC OR FROM ANY OTHER SOURCE -SEND FOR 

YOUR COPY NOW! 
A - "must' for the economy- minded hi -fi enthusiast, experi- 
menter, hobbyist, engineer, technician, student, serviceman and 
dealer. 

LAFAYETTE Räni ELECTRONICS 
Ar. 

.4's'nrp T G-hr.Jwv 
RL FAYETTE 

AMV, map "le MI 

R A. D Z O. 

Our 40th Year 

EASY PAY PLAN -the simplest, and quickest way to get what 

you want when you want it. As little as $2 down ... up to 24 

months to pay. 

d 
KT- 

64.50 

eceiver 
E -10, Wired 

79.95 

1 

dio Field Indicator 

95 

RW-60 20,000 Ohms Per 
Volt Multitester 

13.50 HE 800WX 

Citizen Band Mobile Ante 

AYETTE R A D I O 

Mail the coupon today for your 
FREE copy of Lafayette Radio's 
1961 catalog. 

January, 1961 

r 
Lafayette Radio Electronics Corp. 

Dept EIA 1, P.O. Box 190 
Jamaica 31, N. Y. 

Send me the FREE Lafayette 324 page 
1961 catalog 610 

Name 

Address __... 

Citi- --.._. -- Zone.- State - - -- 
` 
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El builds a 

Variabic Ar` Supt. 
Easy -to -build kit should find a welcome niche on 

the experimenter's and engineer's test bench. 

Ultra- simple circuit of the AC supply shows 
connections of the meter, pilot lamp (which 
is built in the meter.) Note that the cir- 
cuit is not isolated from the AC line ground. 

1 

OUTPUT 
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PROBABLY one of the handiest items 
on the experimenter's test bench is 

a variable AC power supply. At one time 
these devices were far beyond the 
budget of the average basement labora- 
tory, but now, with kits available, every- 
one should be able to find a place for 
one of these instruments. 

One of the latest units available, the 
Olson Model T -281 has a voltage output 
adjustable from 0 to 140 volts at a high 
500 -watt rating. A panel meter monitors 
the output and all controls, outlets, 
switches and fuses are front panel 
mounted. The unit can be placed flush 
side by side with your other test equip- 
ment with no interfering connections. 

The operating principle of the supply 
is simple; it incorporates a heavy -duty 
variable transformer (actually an auto - 
transformer of toroidal core design) 
with a sliding brush for adjustable out- 
put voltage. It not only can check out 

intermittent components and tubes in 
radio and TV sets by providing actual 
varying line voltage conditions, but can 
provide the voltages needed for check- 
ing silicon, selenium and other rectifiers. 

During troubleshooting or on the first 
tryout of a newly completed project, 
gradual application of the AC line volt- 
age through the Olson unit will save 
fuses and gently form the filter capaci- 
tors. 

Although Olson's instructions leave 
something to be desired, the kit is basic- 
ally so simple (there's only about half 
dozen solder connections to be made) 
that no problems should be experienced. 
For a total assembly time of about 1 
hour and you have a unit capable of sup- 
plying AC from 0 -140 volts and (if you 
add a rectifier and filter network) DC 
up to about 175 volts. 

At its modest price, the Olson T -281 
is very definitely a Good Buy. + 

Interior view of completed assembly. Rear cover is slid into grooves on 
the front panel sides. Cross rod when tightened in place locks the cover. 
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NEW! LAFAYETTE HE -15A 
2 -WAY SUPERHET 
CITIZENS BAND TRANSCEIVER 

Made in t 
U.S.A. Viz, 

\1 á 

Completely Wired - 
Not a Kit 

LAFAYETTE "EXPLOR -AIR" 4 -BAND 

RECEIVER KIT 
Complete 4 -Band Coverage 
Built -in 4" PM Loudspeaker 

Complete 4 -band coverage 
of broadcast stations, in- 
ternational broadcast bands, 
amateur, maritime, fire and 
police services . even 
satellites! One front panel 
knob does all the band - 
switching. Complete with 
all parts, instruction book, 
etc. 10x7x5 ". Shpg. wt., 
5 lbs. 

KT -135 Less cabinet Net 19.95 
ML -150 Leatherette covered wood cabinet Net 2.75 

1995 

5750 
5 Crystal Controlled Transmit Positions: Operates at maxi- 
mum FCC power input of 5 watts fully modulated. 
Superhet Tuneable Receiver over Full 23 Channel Band: RF 
stage in transmitter and receiver, 3 watts audio output 
plus 4" speaker. 
Complete with Channel 9 Transmitting Crystal. 
4 Dual Function Tubes, 2 Single Function. Tubes, plus 2 
Rectifiers for 12 Tube Performance: Coverage up to 20 or 
more miles depending upon antenna height and terrain. 
Planetary Vernier Tuning: 3- position function switch (trans- 
mit, receive, transmit with spring return); Full -Wave Vari- 
able Noise Limiter. 
High Output Crystal Microphone: 2 position push -to -talk 
switch plus 5 -prong microphone jack for easy conversion to 
push -to -talk relay. 
Adapts for Use Everywhere: Compact styling. Brackets sup- 
plied for easy mounting in auto, truck or boat. Addition of 
6 or 12 volt power supply (separately supplied) adapts trans- 
ceiver for mobile use. Only 103/4Wx67 /8Dx57/e "H. Shpg. wt., 
11 lbs. 
Anyone Can Operate: No exams -no technical knowledge. 
Any, citizen 18 yrs. or older is eligible for a license. Simply 
fill out FCC application supplied with HE -15A. 

HE -15A 5.00 Down _. _.. Net 57.50 
HE -16 Power Supply for 12 volts _ Net 10.95 
NE -18 Power Supply for 6 volts _ Net 10.95 
HE -830 Transmit Crystal (specify channel) Net 1.95 

LAFAYETTE 20 -IN -1 TRANSISTOR 
EXPERIMENTERS KIT 

20 Projects - Rain Alarm, Burglar Alarm, Timer, 
Solar Radio. Metronome, etc. 

KT-173 
BA-155 
BA-270 

Easy to build -each pro- 
ject with instructions, pic- 
torials and schematics. Kit 
complete with perforated 
mounting board, transistors, 
diode, earphone, etc. plus 
28 -page booklet. Less bat- 
teries and tools. Shpg. wt., 
6 lbs. 

Kit 
"Z" cell battery for projects 
221/2 V battery for projects 

Net 18.95 
Net .13 
Net 1.61 

NEW! LAFAYETTE TELESCOPIC 

CITIZENS BAND WHIP ANTENNA 

Chrome Plated 
Telescopes From 161 /2rr to 40" 
Mounts Vertically or Right Angle 

395 

An outstanding antenna value. This high quality 
three section telescoping antenna is designed 
for attachment directly to your citizens band 
transceiver. Ideal for point to point service over 
short distances. Molded base loading coil has a 

threaded stud with a PL -259 plug- connector for 
vertical or right angle mounting. Shpg. wt. I lb 
HE -19 . 

Net 3.95 

LAFAYETTE 4- TRANSISTOR TELEPHONE 

PICK -UP AMPLIFIER KIT 
For Family and Business Group Listening 

Transformer coupling for j 495optium 
performam- 

ple 
em 

with 4 transi 
ncstorse. Co, 

3 

transistor audio transfor- 
mers, speaker, volume con- 
trol, cabinet, pre -cut chas- 
sis, wire, solder, instruc- 
tions. Less batteries and 
pick -up coil. 41/2x41/4x41/4". 
Shpg. wt., 3 lbs. 

KT -131A Kit Net 14.95 
8A -180 9 -Volt battery (5 oz.) Net 1.30 
MS -16 Telephone Pickup Coil (4 oz.) Net 1.95 

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER 

10,000 OHMS PER VOLT MULTITESTER 

wt 
995 Outnerforms Instruments toil Many Times Its Size 

Extra Large 3112" Meter Face 
Completely Wired and Tested 
All Accessories Included 

Convenient pocket size with single range 
selector switch. First capacity range re- 
quires 120V AC, second range requires 6V 
AC. Durable Bakelite case and panel. Com- 
plete with leads and battery. 4 %x3 3/2x11/8 ". 
Shpg. wt., 11/2 lbs. 
TE -10 Net 9.95 
TE -14 Pigskin Carrying Case, Shpg. wt., 

8 oz Net 1.95 

AFAYF.TTE NEW YORK 13, N. Y. BOSTON 10, MASS. 

a R A D I CO 100 6th Avenue 110 Federal Street 

NEWARK 2, N. J. 
24 Central Avenue 165 -08 LIBERTY AVENUE JAMAICA 33, N.Y. BRONX 58, N. Y. 

542 E. Fordham Rd. 

PLAINFIELD, N. J. 
139 W. 2nd Street 

PARAMUS, N. J. 
182 Route 17 
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FM-AM STEREO TUNE 

SO-WAIT STEREO AMPLIFIER 
-250A 
74.50 

ENGINEERING: 
Created with the non-technical builder 
in mind. There's much more fun in 
assembling your own kit . . and it's 
so easy. 

DESIGN: 
Each kit has the fine pro- 
fessional - looking touch. 
Styled to blend with every 
decor. 

VALUE: 
You can't get better units 
at these money - saving 
prices. 

QUALITY: 
Top performance due to 
high quality ports and 
engineering. 

KT-650 
FM TUNER ... 54.50 

I ON EV-13.1C1: 
( 4 I A1?.1NT E14: 
Lafayette Kits are ex- 
clusive products of Laf- 
ayette Electronics. 
Each Lafayette Kit 
must meet or exceed 
its published specifica- 
tions, or your money is 
refunded in full. 

" . 

r 

KT-236A 36-WATT 
STEREO AMPLIFIER ... 5930 

KT-270 70-WATT 
BASIC STEREO 

AMPLIFIER ... 89.50 

January. 1961 

. 
1(7.550 100-WATT 
BASIC STEREO AMPLIFIER ... 134.50 

All Lafayette Kits are Available on the Easy Pay Plan. 
All Lafayette Kits Made in U.S.A. 

93 
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Masers, Those Amazing; Renne 64 Feb. 59 
Miniaturization is Big; Mandell 52 June 59 
Mutes May Speak 102 Mar. 60 
Nuvistor, Introducing 62 June 59 
Oil with Electronics; Joseph 46 Aug. 59 
Paychecks by Microwave 87 Sept. 60 
Pinspotter, Electronic 50 Apr. 59 
Police use Pocket Radio 44 Dec. 58 
Printed Circuit Primer 29 Oct. 59 
Remote Control Dog Trainer 115 July 60 
Rescue Dog Uses Radio 46 Oct. 58 
Skyways of the Future; Gubitz 40 Aug. 60 
Sleep -Learning, All About; 

Eisenberg 42 Mar. 60 
Solid Circuit 86 Jan. 60 
Speeding the NewsI Toffler 50 Dec. 58 
Soviet Show in New York 32 Aug. 59 
Sun Power, Coming Age; Joseph 27 Apr. 59 
Super -Cold Electronics; Delman 32 July 60 
Thermoelectricity; Delman 27 Sept. 59 
Transistors, What's New With 80 Aug. 59 
Transmitter, Crash Position 46 May 59 
Tubes, New Look in 81 Feb. 59 
Underwater Metal Detectors; 

Ciampi 27 July 59 
Weather, UHF in a Balloon 78 Sept. 59 

PHOTOGRAPHY 

Camera, Electronically Tripped (F) 84 July 59 
Cash in a Flash; Joseph (F) 34 May 60 
Exposure Meter for Enlarger; 

Pollack (C) 64 June 59 
Film Processing, Color; Nathan (F) ..92 Jan. 59 
Flash, Transistor Electronic (F) 94 May 58 
Light Switch; Automatic (C) 78 July 60 
Magnifies Time (F) 68 Sept. 60 
Movie Camera with Brain (F) 81 May 58 
Photo -Enlarging Meter; Garlick 

(C) 78 Dec. 60 
Photo -Flash, Transistor Slave; 

Winklepleck (C) 79 Oct. 58 
Photofloods, Flash Your; 

Gephart (C) 44 Feb. 60 
Photo Light Bar; Landsman (C) 72 July 60 
Picture Taking, Revolution in (F) 65 July 60 
Sound Movies at Home; Zuckerman 

(F) 82 Sept. 59 
Sound to your Movies; Zuckerman 

(F) 60 Dec. 58 
Speedlight, Revive your; Anderson 

(F) 76 Nov. 58 
Strobe Slave; Garlick (C) 75 July 60 
Time -Counter for Darkroom; 

Pollack (C) 49 Jan. 59 

RADIO CONTROL 

See also Kits 
Garage Door Opener, Install 

R/C (C) 27 Aug. 59 
Garage Doors, Push Button; Joseph 

(F) 34 Apr. 60 
Guided Missile, First; Gregory (F)..54 Dec. 59 
Model Radio Control; Del Gatto 

(F) 40 Sept. 60 
R/C Duck Decoy; P. Hertzberg (C)..67 Nov. 59 

R/C Ferry Boat; Winter (C, P) 38 May 59 
R/C Hobby Extraordinary; 

Winter (F) 34 May 58 
R/C Models, How to Wire; 

Winter (C) 42 Apr. 60 
R/C Model Airplane Record (F) 66 Nov. 58 
R/C Rod and Reel; Lynch (F) 50 July 60 
Radio Garage Door Opener; 

Lorenz (C) 44 May 58 
WW1 Fokker; Musciano (C, P) 36 Apr. 60 
Thermo- trolled Submarine; 

Palanek (C) 48 Sept. 58 

ROCKETRY -SPACE (F) 

Amateur Missile, Outstanding 36 Aug. 59 
Amateur Rocketry; Nanas 38 Aug. 59 
Amateur Rocketry, America's; 

Mallan 48 Nov. 60 
Amateur, Skilled Rocket; Brinley 48 Dec. 60 
Build a Safe Model Missile; Parkin 

(See Courses) 
Careers in Astronautics; Mallan 87 July 58 
Cosmic Clearing House; Mallan 34 June 60 
Electronic Countermeasure; Julian 54 July 58 
Ion Fuel for Rockets; Beame 23 May 58 
Race to Space; Stanbury 37 Oct. 59 
TV to Circle Globe; Johnson 68 July 58 
X -15; Gubitz 40 Dec. 59 

SCIENCE FAIR 

Jacob's Ladder; Pollack (C) 42 Nov. 60 
Reaction Time Tester; Pollack (C) ....50 Oct. 60 
Science Fairs, Win at; Benrey (F) ....29 Oct. 60 
Science Fair Winners; Gilmore (F). 32 Oct. 60 
Science Fair Winners; Gilmore (F) 38 Nov. 60 
Teenagers, Our Amazing; Bienstock 

(F) 44 Jan. 59 
Tesla Coil; Pollack (C) 54 Oct. 59 

SHORTWAVE LISTENING 

See also Kits, AmateG.r Radio and Courses 
Adding Bandspread (Brain) 52 Sept. 59 
Airport Monitor; Zeluff (C) 50 Aug. 59 
Antenna for DX (Brain) 84 Mar. 60 
Antenna Tuner; Smith (C) 42 Feb. 60 
Build -it-6 (Detector for SWL) (C) 84 Feb. 60 
DX from "Treasure Island "; 

Stanbury (F) 84 Oct. 60 
DX, Radio Beacons; Stanbury (F). 85 Dec. 59 
DX Underwater; Stanbury (F) 94 Nov. 60 
QSL Quarrel; Hoover (F) 28 June 60 
Shortwave Listening, All About; 

Stanbury (F) See Courses 
Shortwave Radio, VHF- Hometown; 

Craig (F) 70 Apr. 59 
Shortwave's Taboo, Cracking; 

Stanbury (F) 60 Sept. 59 
SW Antenna (C) 86 Feb. 59 
SWL Around the World; Hertzberg 

and West (F) 36 July 58 
Shortwave on your Home Receiver 

(C) 68 Dec. 58 

Continued next month 
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Two great new kits... a complete, high- performance AM/ CW station, 
from the world's most experienced designers of short wave equipment 

HALLIKITS, we call them -a completely 
new concept of kit engineering that brings 
to your workshop, for the first time, these 
two outstanding advantages: 

First, the unparalleled design experience 
of Hallicrafters' communications labora- 

tories; and second, production -line proof of 
"Constructability" before you buy. 

Have a wonderful time! Save a bundle of 
money! End up with a station the most ex- 
perienced amateur would be proud to call 
his own. 

HT -40 TRANSMITTER, $79.95 
A perfect match for the handsome SX -140, both 
in quality and appearance. Hallicrafters' trans- 
mitter leadership is evident in every precision - 
engineered feature of this crystal -controlled 
75 -watt beauty - features as important to old - 
timers as they are to novices. 

FEATURES: You get excellent CW perform- 
ance as well as AM. Full band switching, 80 
through 6 meters. Enjoy easy tune -up and 
crisp, clean styling that has efficient opera- 
tion as well as appearance in mind. Unit is 
fully metered, TVI filtered. 

SPECIFICATIONS: Maximum D.C. power in- 
put: 75 watts. Power output in excess of 35 
watts CW, 30 watts peak AM phone. (Slightly 
less on 6 meters.) Frequency bands: 80, 40, 
20, 15, 10 and 6 meters. 
TUBES AND FUNCTIONS: 6DQ5 power 
output; 6CX8 crystal oscillator and driver; 
12AX7 speech amplifier; 6DE7 modulator; 
silicon high voltage rectifiers. 
FRONT PANEL: Function (AC off, tune, 
standby, AM, CW); Band Selector (80, 40, 
20, 15, 10, 6); Drive control; Plate tuning, 
plate loading, Crystal -V.F.O.; Grid Current; 
Meter; AC indicator light; RF output. 
REAR CHASSIS: Microphone gain; antenna 
co -ax connector; remote control terminals; 
AC power cord. 

halli-kits from 

SX -140 RECEIVER, $94.95 
Doesn't it make sense to team up your skill 
with the experience of a company who has de- 
signed and built more high -performance receiv- 
ers than any other in the world? Especially when 
the result is the lowest- priced amateur band re- 
ceiver available? 

FEATURES: You get complete coverage of 
all amateur bands 80 through 6 meters, with 
extremely high sensitivity and sharp selec- 
tivity. Unit has RF stage; S- meter; antenna 
trimmer; and XTAL calibrator. Tuning ratio 
is 25 to 1. 

CONTROLS: Tuning; Antenna Trimmer; 
Cal. Reset; Function (AC off, standby, AM, 
CW -SSB); Band Selector; Cal. on /off; RF 
Gain; Auto. Noise Limiter on /off; Selectivity 
/BFO; Audio Gain; phone jack; S -meter Adj. 

TUBES AND FUNCTIONS: 6A7r8 tuned RF 
amplifier and crystal calibrator; 6U8 oscilla- 
tor and mixer; 6BA6 1650 kc. IF amplifier 
and BFO; 6T8A 2nd detector, A.V.C., ANL 
and 1st audio; 6AW8A audio power ampli- 
fier and S -meter amplifier; (2) silicon high 
voltage rectifiers. 

Both units are available fully 
wired, and tested. SX -140, p r, $109.95. HT -40, $99.95. 

hallicrafters 
Chicago 24, Illinois 

... where the new ideas in communications are born! 
Export Sales: International Dir., Raytheon Co.. Waltham, Mass. Canada: Gould Sales Co., Montreal, P.Q. 
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MORE NEW 

HOBBY KITS! 

AA-50$79,95 
HI -FI RATED 25/25 WATT STEREO 
AMPLIFIER -PREAMPLIFIER KIT (AA -50) 
A complete 25 ,/'25 watt stereo power and control 
center (50 watts mono) . 5 switch -selected inputs 
for each channel ... new mixed center speaker output 

stereo reverse and balance controls ... special 
channel separation control ... separate tone controls 
for each channel with ganged volume controls ... all 
of these deluxe features in a single, compact and 
handsomely styled unit! Five inputs for each 25 watt 
channel are provided: stereo channel for magnetic 
phono cartridge (RIAA equalized); tape head input; 
three high level auxiliary inputs for tuners, TV, etc. 
There is also an input for monophonic magnetic phono 
cartridge, so switched that monophonic records can 
be played through either or both amplifiers. The auto- 
matically mixed center speaker output lets you fill in 
the "hole -in- the -middle" found in some stereo record- 
ings, or add extra monophonic speakers in other 
locations. Nearly all of the components are mounted 
on two circuit boards, simplifying assembly and mini- 
mizing possibility of wiring errors. Handsome cabinet 
features new "visor" effect, with vinyl -clad steel cover 
in black leather -like texture with gold design. 30 lbs. 

ra subs,diary of 

STROM, INGORIORATEO 

96 

STEREO RECORD PLAYER KIT (AD -10) 
Made by famous Garrard of England to superb speci- 
fications. "Plug -in" cartridge feature. Rubber matted 
heavy turntable is shock- mounted, and idler wheels 
retract when turned off to prevent flat spots. Powered 
by a line -filtered, four -pole induction motor at 16, 
33 %, 45 and 78 rpm. Supplied with Sonotone STA4 -SD 
ceramic stereo turnover cartridge with .7 mil diamond 
and 3 mil sapphire styli. Assembles in minutes; 
mechanism and vinyl covered mounting base pre - 
assembled, arm pre -wired. With 12" record on table, 
requires approximately 15" W. x 13" D. x 6" H. Color 
styled in cocoa brown and beige. 10 lbs. 
Mechanism Only : Less cartridge, base and cables. 
Model AD -30, 8 lbs., $22.95 

AA-20 

$34.95 

y I AA-30$45.95 
T 

ECONOMY PREAMPLIFIER KIT (AA -20) 
Although these two new Heathkit models are designed 
as companion pieces, either one can be used with 
your present stereo system. The preamplifier (AA -20) 
features 4 inputs in each stereo channel (RIAA "mag" 
phono, "xtal" phono, and two auxiliary inputs). A 
six -position function selector switch gives you instant 
selection of "Amplifier A" or "Amplifier B" for single 
channel monophonic; "Monophonic A" or "Mono- 
phonic B" for dual channel monophonic using both 
amplifiers and either preamplifier: "Stereo" and 
"Stereo Reverse ". Self -powered. (AA -20) 8 lbs. 

HI -FI RATED 14/14 WATT BASIC 
STEREO AMPLIFIER KIT (AA -30) 
Two 14 -watt high fidelity amplifiers, one for each 
stereo channel, are packaged in the single, compact, 
handsomely styled amplifier (AA -30). Suitable for use 
with any stereo preamplifier or with a pair of mono- 
phonic preamplifiers, it features individual channel 
gain controls, speaker phase reversal switch and con- 
venient pilot light. Output accommodates 4, 8 and 16 
ohm speakers. Handsome satin black expanded -metal 
cover, gold colored chassis. (AA -30) 21 lbs. 

Electronics Illustrated 
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ORDERING INSTRUCTIONS 
Fill out the order blank below, giving us your name and 
address in the space provided at right. Include charges for 
parcel post according to weights shown. Express orders 
are shipped delivery charges collect. All prices F.O.B. 
Benton Harbor, Mich. A 20% deposit is required on all 
C.O.D. orders. Prices subject to change without notice. 
Dealers and export prices slightly higher. 

QUAN. ITEM MODEL NO. PRICE 

Ship vla Parcel Post Express D C.O.D. Best Way 

FREE CATALOG 
Describes over 150 different and 
exciting kits In HI -FI, Test. Ham 
Radio, Marine and Hobby fields. 
Send for yours today! 

HEATH COMPANY Benton Harbor 39. Mich. 

Please send my free copy of your complete catalog. 

NAME 

ADDRESS 

CITY ZONE STATE 

first of a series designed to 
teach the fundamentals 

of electronics .. . 

EDUCATIONAL KIT (EK -1) 
Youngsters and oldsters alike will find this kit a price- 
less introduction into the wonderful world of elec- 
tronics. Now, at less than the cost of several standard 
textbooks on the subject, Heath offers a complete 
basic electricity course, resulting in a finished test 
instrument of a thousand and one uses. The EK -1 is 
a combination kit and text -workbook designed to 
teach the principles of voltage, current, and resistance 
-the basic "yardsticks" of electronics to students of 
junior high level. Adults also will find the project 
beneficial as a beginning or refresher course in elec- 
tronics. When finished with the project the student 
will have learned the theory and construction of direct 
current series and parallel circuits, voltmeter, am- 
meter and ohmmeter circuits and the application of 
ohms law to these circuits. The completed meter will 
then be used to verify ohms law and the maximum 
power transfer theorem, one of the most important 
theorems in electronics. The finished kit, a practical 
volt- ohm- milliammeter, may be used to make mea- 
surements of voltage, current and resistance in a wide 
variety of applications. 

Procedures for checking home appliances and auto- 
mobile circuits are included with the kit. The EK -1 
will serve as a prerequisite to following Heathkit 
Educational Kits. Get started NOW in this new and 
exciting series. 4 lbs. 

X R -2 P 

$29.95 
(6 lbs.) 

X R -2 L 

$34.95 
6- TRANSISTOR (7 lbs.) 

PORTABLE RADIO KIT (XR -2 series) 
Dependable portable entertainment wherever you are 
-wherever you go! Choose the gleaming, two -tone 
molded plastic model or the handsome simulated 
leather- and -plastic combination -both feature a grace- 
fully curved grille in smart beige plastic. The XR -2P 
complements the handsome grille with a mocha colored 
case of high- impact plastic. while the XR -2L encases 
the grille in sun tan color Sur -o -Lon simulated leather. 
Vernier tuning control gives you smooth, precise 
station selection. Six Texas Instrument transistors are 
used for quality performance and long life; a large 
4" x 6" PM speaker provides "big set" richness of tone. 
Ready to play after simple assembly -- transformers 
prealigned. Six flashlight batteries used for power 
(500 -1000 hrs.) (batteries not included). 

HW -19 (10 meter) 
HW -29 (13 meter) 

$39.95 
ON 

ft Il. 
10 & 6 METER TRANSCEIVER KITS 
Complete ham facilities at low cost! Ideal for begin- 
ning and veteran hams for "local" net operations. 
Transmitter and receiver are combined in one easy -to- 
use instrument. Features neat, modern styling, press - 
to -talk transmit /receive switch, built -in AC power 
supply, variable gain control and built -in amplifier 
metering jack. Operates mobile using vibrator power 
supply. Microphone and two power cables included. 
Styled in mocha and beige. Less crystal. 10 lbs. 
Vibrator Power Supplies: VP -1 -6 (6v.), VP -1 -12 
(12v.). 4 lbs. kit; $8.95 ea., Wired; $12.95 ea. 

ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER* 
"The convenience of Local Heathkit Sales and Service costs but a few dollars more. 
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A Professional's Theremin 

Continued from page 59 

terra a low frequency tone is produced. 
When the hand is moved in toward the an- 
tenna, the pitch should rise. Note that on 
one side of the null the tone rises as the 
hand is moved closer to the antenna and 
on the other side of the null the sound 
lowers in pitch. Careful adjustment of Ll 
will yield the desired range of about 6 or 
7 octaves. 

Volume Antenna. 1) With the left hand 
close to the tone antenna, slowly turn L3 
until a null is produced. 2) Adjust L3 so 
that the right hand turns the sound on only 
when held about 2 inches away from the 
volume antenna (and the left hand is close 
to the tone antenna). 

Playing The Theremin 
Initially the beginning thereminist dis- 

covers the variety of strange noises that 
can be made. Low range grunts and growls 
can be produced by means of quick sweep- 
ing motion of the hands. Similarly, in the 
high range, wails and squeaks result. The 
midrange, however, has the best musical 
tone. 

The theremin may be used to play indi- 
vidual notes, or can slide from note to note. 
Generally a combination of both tech- 
niques will be useful. To play individual 
notes, place the left hand in position near 
the tone antenna to "select" the desired 
note and then move the right hand briefly 
near the volume antenna to sound a note. 
The procedure is repeated for each suc- 
cessive note. With practice you can play 
scales. A slight wavering of the hand or 
fingers give the one a vibrato which lends 
more color to the tone. 

How The Theremin Woks 
The circuit produces an audio tone by combining 

the outputs of two RF Hartley oscillators VI and 
V2. Pentodes are used because they yield a larger 
output than triodes and they are more stable under 
a varying load. V2 also serves as a mixer for the 
outputs of the two oscillators to obtain the difference 
frequency which is the audio tone. When a hand is 
brought near the tone antenna, VI's oscillation fre- 
quency changes because the hand adds capacity 
across tank coil LI. 

The audio tone appears at the plate of mixer V2 
and is coupled to the grid (pin 2) of V3 through 
volume control R7. Any RF in the signal is by- 
passed to ground by capacitor C9 and by the input 
capacitance of V3. V3 is wired as two cathode 
followers, the output of one feeding the other, with 
the grid bias (and hence gain) of both controlled 
by V4A. 

The output of V3's second cathode follower is 

applied fo output phono jack JI. Diode CDI is 
connected across JI to "distort" the waveform for 
a more musical sound. 

The pentode portion of the 6AN8 (V4B) is a 
Hartley oscillator operating close to 500 kc. The 
output of V4B is coupled fo the crystal which is in 
series with RI5. At its resonant frequency, the crys- 
tal has minimum impedance and therefore the maxi- 
mum signal voltage appears across RI5. This is 
applied to the grid of V4A. 

The cathode follower output of V4A is rectified by 
diode CD2 to produce a negative bias voltage 
which serves to cut oft V3. When V4's frequency 
of oscillation is varied by hand capacitance near the 
volume antenna the oscillator frequency shifts from 
the resonant frequency of the crystal. Since the 
crystal will not pass this new frequency, there's less 
signal applied to the grid of V4A and the lower 
negative bias developed permits the audio signal 
to get Through V3. 

The power supply circuits are conventional. A full 
wave rectifier (V5) is employed with additional 
filtering to prevent the oscillators from interacting 
through the power supply. f_ 

VOLTAGE (et unless otherwise indicated 

measured to choisi, ground) 

PIN t I 2 3 4 5 6 7 1 9 

-1 re 150- 60- 

VI -6 1.4 A( 0 6.3 A( 200 70 0 X X 

-41e 150- 60- 

V2 -6 1.1 A( 6.3 A( 0 200 70 -3.5 X X 

V3 310 -I5 11.5 0 0 310 -IS LS 6.3 A( 

approx. 

VI 300 4 AC 26 6.3 AC 0 95 40 -1.1 .4 AC 

240- 240- 

VS 250 A( 0 0 6 3 A( 0 250 A( 330 A( X X 

RESISTANCE )measured to chassis ground) 

PIN = I 2 3 4 S 6 7 8 

VI 22K 0 0 veer 0 high high 0 X 

112 27K 0 near 0 0 high high I00K X X 

approx. name. near 

V3 high 9001 S6K 0 0 high 900K 56K 0 

94 high 120K 47K near 0 0 high high 22K 0 

HOT NEWS IN PROSPECTING 

FEBRUARY EI 

Electronics Illustrated 
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RAD -TEL 

GUARANTEED ONE FULL YEAR! 
Not Used - Not Pulled Out Of Old 

SLY. Type Pike sty. Type Price Sty. Type Prke 

_074M .79 -4807 .96 _6A85 .55 
_1602 .62 -4858 .96 -6A05 .60 
-1B3GT .79 _48U8 .71 -606 .43 
_IONS .55 _4826 .58 _66T8 .79 
_I63 .73 -4BZ7 .96 -6A1.14 .82 
_113 .73 -4056 .61 _6406 .50 
_1K3 .73 _417E6 .62 ._611317 .61 

_1L6 1.05 -4066 .60 ._6668 .87 - 11145 .59 4076 .55 _65V6 .40 
_185 .E2 -56M8 .79 _611W8 .89 
_155 .51 -5068 .86 _6604 .65 
_114 .58 -5605 .52 _66X7 .64 
_164 .57 _5AT8 .80 .61166 .49 

_1115 .50 -56676 .62 -6805 .54 

026 .82 -5807 .97 _66C7 .94 

__211F4 .96 
5668 .79 -68C8 .97 

-5C08 .76 _6BD6 .51 - 3615 .42 -5C18 .76 _66E6 .55 
-36U6 .51 _5E68 .60 _6616 .44 
.30466 .41 _5E96 .80 _6806 1.66 
-3866 .51 _516 .68 _66 46 .65 
_3805 .54 _518 .81 _60118 .67 - 36E6 .52 _564 .60 -6816 .62 
_3866 .76 568 .81 _68K7 .85 
_3608 .78 _566 .56 _6817 1.00 
._311Y6 .55 _508 .78 6B64 .57 
_3816 .55 _573 .46 _68N6 .74 - 3066 .54 _6664 .46 _6605 .65 
_3016 .60 _6607 .96 - 6866C1 1.05 
_3C56 .52 _66F3 .73 _6897 .95 
-3CYS .71 _60F4 .97 -6888 .78 
_3066 .60 6805 .65 __6BÚ .70 

3076 .50 -6886 .99 _6666 .54 
_365 .80 -6665 .95 _6876 .54 
_3S4 .61 4615 .47 -6677 .97 
_3V4 .58 _6AM8 .78 -604 .43 
_48C5 .56 -66114 .95 -6086 .54 

_4808 .96 -BANG .85 _6006 1.42 
ÁA05 .50 6CF6 .64 

SEND FOR FREE TROUBLE 
SHOOTER GUIDE AND NEW 

Jti TUBE 8 PARTS CATALOG. 

RAD-TEL'S 
FIRST 

QUALITY 
WHY PAY MORE? - BUY 

DIRECT FROM RAD -TEL 
FOR SAYINGS AND 

PERFORMANCE 

IN RADIO AND 

TV TUBES 

Up to 75% OFF on BRAND NEW TUBES 
You Can Rely On Rad -Tel's Speedy One Day Service! 

Sets Each Tube Individual y and Attractively Boxed! 

Sty, Type Price 

._6067 .60 
_6008 .77 
_6CM7 .66 
_6CN7 .65 
_6006 .51 

_6CS6 .57 
_6005 .58 

6CÚ6 1.08 _ 6CY5 .70 
_6C77 .71 

-60A4 .68 _ 6085 .69 
_60E6 .58 
-6006 .59 

_6006 1.10 
__60T5 .76 
6076 .53 
_6EU8 .79 
-6E68 .79 
_6N6GT .58 
_61507 .S1 

_616 
_666 
_6S4 

.67 

.79 

.48 

S.y. Type 

_6SA7GT 
_6551 
-6S17 
_6SN7 
-6501 

6T4 
_SU8 
-6V60T 
_6W4 
_6W6 
_6X4 
_6XSGT 
_668 
_714117 
-768 
_786 
_774 

8AÚ6 
__8ÁW8 
_8605 
_8007 
_8CM7 
._80N7 
_80X8 

Price 

.76 

.74 

.80 

.65 

.13 

.99 

.78 

.54 

.75 

.69 

.39 
.53 
.77 
.61 

.68 

.69 

.69 

.83 

.93 

.60 

.62 

.68 

.97 

.93 

Sly. Type 

-8E68 
__I0DA7 
_11CY7 
_1264 
_12Á8S 
-126C6 
_12ÁD6 
-12ÁE6 
_12ÁF3 
_12ÁF6 
_12616 
-12615 
_12616 
_I2Á05 
_12676 
-12ÁT7 
_12666 
_12AÚ7 
_12ÁV5 
_12666 
_12667 
_12604 
_126X7 
_12ÁZ1 

Price 

.94 

.71 
.75 
.60 
.55 
.49 
.57 
.43 
.73 
.49 
.46 
.45 
.95 
.52 
.43 
.76 
.50 
.60 
.91 
.41 

.75 

.67 

.63 

.86 

Sty. Type 

_1264 
_12866 
_12856 
_128E6 
_128F6 
_12867 
_12816 
-12606 

128Y7 
_121317 
-1205 
_12CÁ5 
_12085 
-12006 
_12005 
_1206 
_12006 
_12085 
-120E8 
-12018 
_120M7 
-12006 
_12051 
_121176 

Price 

.63 

.50 

.50 

.53 

.44 

.73 

.56 
1.06 
.74 
.75 

.56 

.59 

.56 

.54 

.58 
I 06 

.54 
.69 
.75 

.85 

.67 
1.04 
.79 
.56 

Aty. Type Price 

_12E16 .50 
_12E66 .54 
_12E16 .53 
_12F5 .66 
_12F6 .66 
-12FM6 .45 
_12X5 .65 - 12S67M .86 
_12SK7GT .74 
-12SN7 .67 - 12507M 73 
_1287 .62 - 12V6GT .53 
-12W6 .69 
_12X4 .38 
-17AX4 .67 
_17606 1.09 
-1705 .58 
_17CÁ5 .62 
_1704 .69 
_17006 1.66 
_1716 .58 
_17W6 .70 
_19AÚ4 .83 

Sty. type 

_19866 
_19T6 
-211X6 
_25866 
_2505 

25CÁ5 
_25C06 
_25CU6 
_250N6 
-25EH5 
_2516 

25W4 
_2576 
_35C5 
-3516 
-35W4 

3525ÁT 
-5065 
_5005 
_50004 
_50EH5 _ 5016 
_11723 

Price 

1.39 
.80 

1.49 

1.11 
.53 
.59 

1.44 
1.11 

1.42 
.55 
.57 
.68 
.66 
.51 
.57 
.52 

.60 

.60 

.53 

.37 

.55 

.61 

.61 

TRANSISTORS - AT FABULOUS DISCOUNTS 
PRICE TYPE RATING ELECTRICAL 

CHARACTERISTICS 
Ids 

RF 491 
Al 39¢ 

GE PNP 
ALLOY JUNCTION 
GENERAL PURPOSE 

RF /AF 

200 
MW 

1060 max. 1EB0 max. 

20 µa 
VCB- -3V 

20 g 
VEB= -3V 

VCE= -1.5 
lb = 5 ma 
20 min 

8Áa. 
Power AF 

Mad. Freq. to 3 
20 ma 
VCB= -16V 

20 ma 
VEB= -16V 

VCE= -1.5 
lb =1ma 
40 min 

140 
ea. 

Hi Power 
15 AMP to36 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY 

ADTEL TUBE CO 
55 Chambers Street Newark 5, N J. 

MIN. 
POWER 

OUTPUT 
2.25 W 

40 ma 
VCB= .100 

40 ma 
VEB= -100 

Series 830 OHMS 

VCE= -1.5 
lb = 1 ma 
30 min 

TERMS: 25% dep. must accompany al orders - bal. 
C.O.D. All shipments F.O.B. Newark warehouse. NO 
HANDLING CHARGE WITH THIS AD. Subbed to prior 
sole. No C.O.D.'s outside continental U.S.A. 

Dept. 31 -161 
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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 after 10 day trial, 
then $6.00 monthly for 5 months. 

WITH NEW 6" FULL -VIEW METER 
Compare it to any peak -to -peak V. T. V. M. 

made by any other manufacturer at any price! 

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 SICO printed 
circuitry. 
Model 77 employs a 12AII7 as D.C. ampli- 
fier rnd two 9006's as peak -to -peak voltage 
rectLiers to assure maximum stability. 

AS A DC VOLTMETER: 
The Model 77 is indispensable in Hi -Fi 
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. 

Model 77 uses a selenium -rectified power 
supply resulting in less heat and thus re- 
ducing possibility of damage or value 
changes of delicate components. 

Model 77 meter is virtually burn -out proof. 
The sensitive 400 microampere meter is 
isolated from the measuring circuit by a 
balanced push -pull amplifier. 

Model 77 uses selected 1°o zero temperature 
coefficient resistors as multipliers. This 
assures unchanging accurate readings on 
all ranges. 

Specifications 
DC VOLTS - 0 to 3/15/75/150/300 /750/1,500 volts at 11 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 /I00,000 ohms /i megohm /10 megohms /100 megohms /1,000 meg- 
ohms. DECIBELS: -10 db to + 18 db + 10 db to + 38 db. + 30 db to + 58 
db. All based on 0 db = .006 watts (6 mw) into a 500 ohm line (1.73v). ZERO 
CENTER METER - For discriminator alignment with full scale range of 0 to 1.5/ 
7.5/37.5/75/150 /375/750 volts at ll megohms input resistance. 

AS AN AC VOLTMETER: 
Measures EMS 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. 

Comes complete with 
operating instructions. 
probe leads, and 
stream lined carrying 
cane. Operates on 110- 
120 volt 60 cycle. Only 

$4250 

New Combination 

TRANSISTOR TESTER 
DYNAMIC TRANSISTOR TESTER 

and 

eauearor 
a7n. 

........ 

. a i ,-}, i o 
0 0 0 = O O 

Model 88- Transistor Radio 

Tester and Dynamic Transistor 

Tester. Total Price $38.50 

-Terms: $8.50 after 10 dey trial, then 

$6.00 monthly for 5 months if setisfec 

tory. Otherwise return, no explanation 

`necessary. 

The Model 88 is perhaps as important a development as was the inven- 
tion of the transistor itself, for during the past 5 years, millions of transis- 
tor radios and other transistor operated devices have been imported and 
produced in this country with no adequate provision for servicing this ever 
increasing output. 

Designed specifically to test all transistors, transistor radios, transistor 
recorders, and other transistor devices under dynamic conditions. 

AS A TRANSISTOR TESTER: 
The Model 88 will test all transistors in- 
cluding NPN and PNP, silicon, germani- 
um and the new gallium arsinide types, 
without referring to characteristic data 
sheets. The time- saving advantage of 
this technique is self evident. A further 
benefit of this service is that it will en- 
able you to test new transistors as they 
are released! 
The Model 88 will measure the two most 
important transistor characteristics 
needed for transistor servicing; leakage 
and gain (beta). 

AS A TRANSISTOR RADIO TESTER: 
The Model 88 provides a new simplified 
Model 88 comes housed in a handsome portable case. Complete 
with a set of Clip-On Cables for Transistor Testing, an R.F. 
Diode Probe for R.F. and I .F. tracing; an Audio Probe for Ampli- 
fier Tracing and a Signal Injector Cable. Complete- nothing else 
to buy! 

rapid procedure -a technique developed 
specifically for transistor radios and 
other transistor devices. 

An R.F. Signal source, modulated by an 
audio tone is injected into the transistor 
receiver from the antenna through the 
R.F. stage, past the mixer into the I.F. 
Amplifier and detector stages and on to 
the audio amplifier. This injected signal 
is then followed and traced through the 
receiver by means of a built -in High 
Gain Transistorized Signal Tracer until 
the cause of trouble whether it be a tran- 
sistor, some other component or even a 
break In the printed circuit is located 
and pin -pointed. 

Only 

$3850 

MEXAMINE BEFORE YOU B11Y! 
USE APPROVAL FORM ON NEXT PAGE 
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Superior's New Model 70 UTILITY TESTER® 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
and AUTOMOBILE CIRCUITS 
As an electrical trouble shooter the Model 70: 

Will test Toa , Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, 
Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc. 
Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc. 
Will measure current consumption while the appliance under test is in o eration. 
Incorporates a sensitive direct -rea írl ñg r-e stance range w}iiic íh wMM measure a 
resistances commonly used in electrical appliances, motors, etc. 
Leakage detecting circuit will indicate continuity from zero ohms to 5 megohms 
(5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Sta Distributors 
Ignition Coils Regulators Relays Circuit Breakers Cigarette Lighters Stop 

Lights Condensers Directional Signal Systems All Lamps and Bulbs Fuses 
Heating Systems Horns Also will locate poor grounds, breaks in wiring, poor 

connections, etc. 

INCLUDED FREE Thig 64 -page book -practically a condensed 

I course in electricity. Learn by doing. 
Just read the following partial list of contents: What 
is electricity? Simplified version of Ohms Law 
What is wattage? Simplified wattage charts How 
to measure voltage, current, resistance and leakage 
How to test all electrical appliances and motors 
using a simplified trouble -shooting technique. 

How to trace trouble in the electrical circuits and 
parts in automobiles and trucks. 

Model 70- UTILITY TESTER 
Total Price...$15.85 - 
Terms: $3.85 after 10 day 
trial, then $4.00 monthly for 
3 months, if satisfactory. 
Otherwise return, no ex- 
planation necessary. 

Model 70 comes com- 
plete with 64 page book 
and test leads 

Only 

Superior's New Model Tw -11 T U B E T ESTE R STANDARD PROFESSIONAL 
Tests all tubes, including 4, 5, 6, 7, Octal, 
Lock -in, Hearing Aid, Thyratron, Minia- 
tures, Sul,- minmwres, Novais, Sub- minars, 
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 -I1 as any of the pins 

1 may be placed in the neutral position when 
necessary. 

Model TW -11 - TUBE TESTER .. 
total Price $47.50- Terms: $11.50 
after 10 day trial then $6.00 pet 
month for 6 months. 

The Model TW -II 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 -1i operates on 105 -130 Volt 60 Cycle A.C. 
Comes housed in a beautiful hand- rubbed cabinet com- 
plete with portable cover. =47so 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 
Try any of the instru- 
ments on this or the 
facing page for 10 
days before you buy. 
If completely satisfied 
then send down pay- 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 
or Finance Zc larger 
Add-e-aMT not com- 
pletely satisfied re- 
turn unit to us, no 
explanation necessary. 

r MOSS ELECTRONIC, INC. 
Dept. D -845. 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 obligation. 

_ 1 
Model 77 Total Price $42.50 
$12.50 within 10 days. Balance $6.00 
monthly for 5 months. 
Model 88 Total Price $38.50 
$8.50 within 10 days. Balance $6.00 I 
monthly for 5 months. 

Name 
Model 70 Total Price $15.85 I 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 
Model TW -11 Total Price $47.50 
511.50 within 10 days. Balance $6.00 
monthly for 6 months. 

All prices net, F.O.B., N. Y. C. J 
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Getting on the Air 

Continued from page 55 

you took the license exam. Your transmit- 
ter has probably been built while you 
waited for the license. Now, in one Satur- 
day afternoon you can have everything 
ready to go- smoothly and snappily -once 
your "ticket" arrives. 

The antenna changeover relay can do 
only "that," or it can have extra contacts 
for receiver silencing or "disabling." The 
coaxial relay shown in our first illustration 
flips the antenna over to the transmitter 
and short -circuits the receiver input to 
ground. Auxiliary contacts also open the 
receiver's B -plus lead. When the relay is 
released, the antenna is switched back to 
the receiver, the receiver input is "un- 
grounded," and the B -plus circuit closed. 

Most of the newer transmitters have ac- 
cessory sockets that supply, among other 
things, energizing voltage for a changeover 
relay. This is usually ordinary line voltage, 
117 volts AC. Extra contacts on the "trans- 
mit" switch take this voltage from the 
power -transformer primary and put it on 
the socket terminals. 

Coaxial relays are fairly expensive, and 
the job can be done with cheaper relays. 
Even a twin -lead type can be used with 
little or no RF loss in an all -coaxial circuit, 
if leads inside the relay box (see below) 
are short and direct. A twin -lead relay is 
of course a double -pole, double -throw 
type, and one set of contacts can be used 
for antenna switching, the other for re- 
ceiver muting. Also, a second relay, of as 
many poles and contacts as needed, can cut 
receiver B -plus, actuate a modulator, etc. 
The second relay's coil is simply wired in 
parallel with the first relay's coil. 

A relay also can be actuated by connect- 
ing the relay coil and a single -pole, single - 
throw switch in series with the regular 117 - 
volt AC wall outlet power. If you don't 
wish to handle this higher voltage, a small 
6.3 -volt step -down transformer can still do 
the job perfectly and safely. You must then 
use a relay coil designed for 6.3 -volt opera- 
tion. 

The relay should be housed in an alumi- 
num or steel utility box. The size is unim- 
portant as long as everything fits inside. 
Female coaxial connectors should be used 
to bring the leads through the box. Amphe- 
nol type 83 -1R is one popular type. Use a 
two -connection insulated terminal strip for 
attaching the antenna line to a receiver 
having no coax input connector. 

The standard coax connectors, like the 
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Amphenol 83 -1SP (male) are designed for 
half -inch diameter cable such as RG /8U, 
which is too stiff and heavy for short indoor 
runs. RG /59U cable (electrically similar 
to its big brother) has half the diameter 
and is much more flexible. To use the 
"little" cable with the "big" male con- 
nectors, inserts are needed. These effec- 
tively "swell" the cable ends to fit the con- 
nector and guarantee good electrical 
contact. The diagram shows the treatment 
of the cable for the insert. 

Care must be taken when cutting through 
the cable's outer covering not to cut the 
braid, and when cutting through the braid 
and plastic insulation, not to slice the inner 
conductor. A mistake only means starting 
all over and making the cable 3/4" shorter. 
Use a sharp knife (like an "Exacto ") or a 
good razor blade and do a neat clean job. 
First step, remember to slide on the coup- 
ling ring and insert. They can't be put on 
after the connector plug is soldered in 
place. Prepare the cable as shown in the 
drawing and bend the braid back over the 
end of the insert. The connector plug and 
insert are now screwed together with the 
inner conductor of the coax sticking 
through the connector. Now solder the 
inner conductor to the tip. It is not abso- 
lutely necessary to solder the braid to the 
plug through the connector's little holes. 

Lengths of coax and end fittings can now 

How to prepare small -diameter coaxial cable 
for adapter to standard fittings. Adapter or 
"insert" is "waiting" on the wire while cuts 
are made, then slides forward to fill "cuff" 
made of folded -back braid. The rest is easy. 

CUT AWAY OUTER COVERING CUT THRU BRAID 
AND PLASTIC-) 

BRAID FOLDED BACK 

F-4-- v2., 
7/8" 

INNER 
CONDUCTOR 

HI-3/8.4-1 

(83 -185) INSERT FOR 
AMPHENOL 83 -ISP 
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be prepared to connect the transmitter to 
the control box and the box to the re- 
ceiver. Exact length is not important. Don't 
forget to prepare the end of the coax cable 
coming from your antenna. 

If you are using a simple dipole, use 
RG /58U cable (75 -ohm nominal imped- 
ance) throughout, including the feeder to 
the antenna. It has its own type of insert. 

For multi -band antennas using twin - 
lead or ladder -line feed, your "antenna" 
cable from the relay box will feed either 
an antenna tuner or a "balun" coil to pro- 
vide proper matching. 

Lightning protection should be provided 
for either 300 -ohm antenna lead -in wire or 
coax cable. Commercial inexpensive ar- 
resters should be attached at some con- 
venient point in your transmission line, say 
at the point where it enters the shack. The 
arresters must be connected to a suitable 
ground point such as a water pipe, electri- 
cal conduit or an actual ground rod driven 
into the earth near your ham setup. 

All your equipment should be connected 
to a common ground. Short lengths of braid 
with soldering or spade lugs should be pre- 
pared and connected from relay box, re- 
ceiver, and transmitter, to a common 
ground "bus" (braid or solid bus wire) and 
then to the electrical system ground. Braid 
connections can be made under rear cabi- 
net chassis and wall outlet plate screws. 

In order to comply with FCC rules it is 
necessary to monitor a regular AM radio, 
FM or TV receiver to tell when a Conelrad 
alert is in progress. During an alert all 
hams must leave the air at once. If a station 
that should be "on" goes off, you had better 
investigate. This can also be done by an 
automatic alarm receiver such as the Re- 
gency Model CD -2 or Ameco Model CD -1 
which will sound a warning audio tone for 
an alert. 

After building the relay box, preparing 
cables and fittings, and connecting your 
equipment to the relay box you are ready 
to go "on the air" with no fuss once you 
are "on." Follow the individual manufac- 
turers transmitter tune up procedures and 
be ready to "work the world." 

January, 1961 

earn Electronics 
Fast and Right... 

AT SENSIBLE PRICES! 

COMPLETE BASIC TRAINING 
written so you can 

BA really understand it! r CT 
eaGIC 

The most important 
training of all - 

BECAUSE IT'S BASIC! 

These two big, down -to-' 
earth manuals help you 
train for a well paid career 
in ANY phase of Television - 
Radio, communications, hi -fi, 
industrial electronics, etc. - 
at only a small fraction of 
what you might expect to 
pay for such clear, complete 
training. 

First, the 396 -page BASIC 
ELECTRICITY Manual 
gives you a full working 
knowledge of the electrical 
theories, principles, com- 
ponents, instruments, meas- 
urements, etc. on which all 
Electronics is based. Then, 
the 389 -page BASIC ELEC- 
TRONICS Manual teaches 
you just how these are ap- 
plied. 

Set -up diagrams, practi- 
cal problem solutions, and 
over 700 pictures in the two 
manuals help make every- 
thing perfectly clear. Com- 

plicated electronic devices are vastly simplified by dividing 
them into 3 easily understandable groups. Nothing is omitted 
or condensed. Backed with this basic training you'll deal 
with circuits, components or equipment, and approach tech- 
nical problems with a firm background 'of understanding. 

BASIC ELECTRICITY- A big 396 -page guide to 
uncierlying electrical prin- 

ciples and their applications. Includes details on currents; 
circuits; electro -magnetism; phase relations; instrumenta- 
tion; measurements; power factor; components; motors; bat- 
teries; tubes; transistors; amplifiers oscillators; sound re- 
production and dozens more. Price only $6.25 separately - 
or see money -saving offer in coupon. 

BASIC ELECTRONICS--J °st ° °t! This 402 -page 
guide provides a cler, 

complete understanding of electronic components of all sorts 
and how they work; basic circuits and how and why they 
are used; electronic applications in both communications 
and industry and hundreds of related subjects. A "must" 
for those who want to really get ahead in the fast -grow- 
ing electronics field! Price $6.25. 

___STUDY 10 DAYS FREE!___, 
Dept. PR -11, Technical Division, 
HOLT, RINEHART and WINSTON, INC. 
383 Madison Ave., New York 17, N.Y. 

Send following manuals for 1O -day FREE EXAMINATION. 1 will then promptly 
r 

mit price indicated (plus postage) of return books postpaid and owe nothing. 
BASIC ELECTRICITY BASIC ELECTRONICS 
(Price $6.2S) (prise $6.25) 

MONEY- SAVING COMBINATION Send 
,both 

manuals ai only S1 l.00 for the two. IYou save 31.30) 
SAVE: Send money with order and we pay postage. Same 
1O-day return privilege with money promptly refunded. 

Name 

Address 

City, Zone, State 
OUTSIDE U.S.A.- Either book $6.75, both for $12. Cash with order but 10 -day return privilege with money refunded. 
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The "Reverb" 

Continued from page 33 

to the two springs. At the output end, the 
resulting mechanical motion of the springs 
is picked up by the output transducers and 
reconverted into equivalent electrical en- 
ergy. Because of the time required for the 
mechanical vibration to run the length of 
the springs, the output signal is a faithful 
but delayed replica of the input. 

The transducer action is quite simple. 
The signal is applied to a coil wound 
around a U- shaped, laminated core. Sus- 
pended within the core are two magneti- 
cally polarized, cylindrical armatures 
which are free to rotate in both directions. 
As the signal is applied, the coil -core be- 
comes magnetized, with the magnetic po- 
larity changing in accordance with the 
polarity of the electrical signal. The arma- 
tures, therefore, rotate first in one direc- 
tion and then in the other, as they try to 
align themselves with the changing North 
and South poles induced in the core poles 
by the signal. The springs, being con- 
nected to the armatures, transmit this ro- 
tary motion to the armatures of the output 
transducer. 

The operation of the output transducer 
is the reverse of that of the input. Here, 
the armatures induce a magnetic field in 
the core of the output coil. This field 
varies as the armatures are rotated by the 
springs. This, in turn, causes an output 
voltage to appear across the coil terminals. 

The principle is really the same as in 
the "EI Echo Chamber" (EI, August, 1960) 
except there, a small speaker was used as 
an input transducer and a crystal phono 
cartridge for the output. 

The two springs used in the reverbera- 
tion unit have intrinsic delay characteris- 
tics of 37 and 29 milliseconds respectively. 
While reverberation could be obtained 
with a single spring, it takes at least two 
for a really effective job. The mechanical 
signal actually traverses each spring a 
number of times before decaying entirely. 
Each time the delayed wave arrives at the 
output transducer, some of its mechanical 
energy is converted into electrical energy 
while the remainder is reflected back 
toward the input. At certain critical fre- 
quencies, these reflected waves reach the 
input in phase- opposition to the applied 
signal. This causes partial cancellation of 
the applied signal, leaving gaps in the fre- 
quency response of the system. Working 
in unison, two springs with different delay 
characteristics flatten out the response so 

that individual cancellation effects are no 
longer objectionable. 

Being loosely suspended between their 
two armatures, the two springs are subject 
to interference problems created by vibra- 
tions other than those caused by the elec- 
trical signal. To combat this, each spring 
is divided into two parts, mechanically 
coupled in the center. The two halves of 
each spring are wound in opposite direc- 
tions so that the interference generated in 
one section tends to cancel that of the other. 

While the actual Reverberation Units 
employed in all of the current systems are 
identical, the associated circuits vary con- 
siderably. In most, the delayed reverb 
signal is electronically mixed with the main 
signal and is amplified and reproduced by 
the same components. In the Motorola 
system described here, the reverb signal is 
isolated from the main sound information, 
even to the point of being reproduced 
through its own loudspeaker. This, Mo- 
torola engineers claim, eliminates the pos- 
sibility of cross -talk and intermodulation 
distortion which could occur with elec- 
tronic mixing. 

For stereo, the signal applied to a single 
Reverb Unit must be a monophonic blend 
of the two separate stereo channels. Mo- 
torola, which uses three separate ampli- 
fiers in its stereo system, obtains a 
monophonic signal by employing a center - 
tapped coil for the input transducer of the 
Reverb Unit. With the centertap grounded 
and the opposite ends of the coil connected 
to the "hot" side of the stereo speakers, 
the coil is energized by a composite of the 
two stereo signals. It lacks the bass fre- 
quencies, below 200 cycles, but since the 
very low frequencies contribute nothing to 
the reverberation effect (just as they do not 
help the directional effect of stereo) their 
absence from the reverb signal does no 
harm. 

Using Reverberation 
A reverberation control is mounted on 

the main control panel. Like all other op- 
erational controls, this must be carefully 
adjusted by the critical listener. Too 
much reverberation volume, particularly 
on speech and solo vocals, creates the 
illusion that the artist is performing in an 
empty auditorium. This permits some 
startling "special effects," but it could 
hardly be called high fidelity. 

Proper adjustment depends upon the 
type of program material, the size of the 
living room, the amount of reverberation 
already present in the program source, and 
just plain personal preference. - 
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The Electronic Level 

Continued from page 31 

mounted above the ordinary bubble in a 
standard leveling tube. When the bulb is 
on, light shines through the bubble, which 
acts much as a camera lens and focuses 
light on two photo electric cells directly 
underneath it. Light must register equally 
on both cells, or the device will not read 
"level." For ordinary use, readings are 
taken off a meter. For the blind person, 
the amplifier emits a signal which can be 
heard. 

The electronic level or the principle be- 
hind it can be applied in any precision 
leveling operation requiring rapid and 
economical results such as surveying or 
wheel balancing. It might take over some 
of the functions of the gyro in an airplane. 
It could be used on precision counter bal- 
ancing scales, or for laying foundations and 
key points of any structure, or for remote 
reading or permanent log of deviation from 
vertical in an oil well. 

The level is made by the Surber Elec- 
tronics Corporation, Inc.. of which Surber 
is president - - 

Phototape 

Continued from page 45 

nal off these strips on the moving film, 
using much the same principle as the third 
rail on an electric train. 

The operating principle is fairly sim- 
ple. The "capacitor" formed by the poly- 
styrene layer and the photoconductor 
beneath, plus the resistance of the photo- 
conductor, make up an effective series R -C 
(Resistance- Capacitance) circuit. Like 
every such circuit, this combination has a 
"time constant." This is the time required 
for the capacitor to discharge once the 
charging voltage is removed and a short - 
circuit is connected across the pair. Now, 
since the resistance of R in our R -C circuit 
varies with the amount of light striking the 
photoconductor layer, the time constant, 
or discharge time, varies too. 

To prepare the tape for recording, it is 
"erased" by flooding its surface with elec- 
trons from the electron gun, charging it 
uniformly. For this, the tape may be kept 
in either complete darkness or in uniform 
light. 

In the recording process, parts of the 

TV -RADIO Servicemen or Beginners .. . 

Send for Co-p#-(4, e 
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on 7 -Day FREE TRIAL! 
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Practical 

TV- RADIO- 

ELECTRONICS 

Shop 

Library! 

Like Having An Electronics Expert Right At Your Side! 

Answers ALL Servicing Problems QUICKLY... 
Makes You Worth More On The Job! 
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charge are removed in accordance with the 
light pattern striking the film's photocon- 
ductive surface. Wherever light has struck 
it, the photoconductor will have a rapid 
discharge time, as its resistance will be 
lower, and the discharge time is the prod- 
uct of R times C in an R -C circuit. The 
dark parts of the film will have a longer 
discharge time. Thus a pattern of charges 
corresponding to the optical image on the 
film will be built up. 

Playing back is similar to the erase proc- 
ess: it consists of raising all parts of the 
tape back to the fully charged condition, 
by means of a finely- focused electron 
beam (instead of a flooding one) which 
scans the electrostatic "picture." Each 
point on the "picture" will have its charge 
boosted back up, from a lower "record" 
value to the full "erase" value. 

The amount of recharging at any point 
will depend exactly on the amount of dis- 
charging during the recording process. In 
any case, electrons will flow in the camera 
circuit. Our film "capacitor" is part of that 
circuit, and fluctuations in the electron 
flow will be "video information" to the 
camera. 

The Phototape system is a one -shot 
process, with what the engineers call "de- 
structive readout." When the tape is played 
back, it is practically erased at the same 
time. Actually, a recognizable picture can 
be obtained for two or three more plays, 
but the system wasn't intended to be used 
for repeat performances. It is to record on 
each trip around the world, play back 
quickly to its control station, and then start 
recording again. 

The first assignment for Phototape will 
be the preparation of reports on weather 
conditions around the world, which it must 
transmit to earth during the few minutes 
it is passing over its control station. For 
low -altitude orbits (about 300 miles above 
the earth), the time required for one trip 
around the world is about an hour and a 
half. Of this time, the satellite is above 
the horizon at a given point for only about 
10 minutes. 

Hence the satellite will have about 80 
minutes to gather information, and about 
10 minutes to radio it back to earth. If it 
transmits all the information it receives, it 
must play back its recordings at least eight 
times as fast as it makes them. 

The recorder can store a continuous 
strip of pictures, showing cloud formations 
completely around the earth, on only 180 
feet of tape. This means that its operating 
speed would be less than half an inch per 
second, slower even than the lowest fidelity 
audio tape recorders. 

Although the satellite will be com- 
manded to reveal its findings every 90 min- 
utes, for some applications it may be 
desirable to retain the stored pictures for 
a longer period. The time which an electro- 
static charge image can be stored.is deter- 
mined by the dielectric quality of the 
insulator layer on the tape. With presently 
available materials, it is thought that pic- 
tures can be stored for three months or 
more, and in laboratory tests images have 
been stored on tape for several weeks with- 
out noticeable deterioration. 

Be watching for NIMBUS when it 
flashes through the night sky this spring. 
When you see it, you will know it carries 
the very latest thing in video tape re- 
cording. 

1- Transistor FM Radio 

Continued from page 85 

squeal in the earphone. If this condition 
is not present, recheck your wiring. When 
the circuit is operating properly, measure 
the resistance of the potentiometer and 
substitute a fixed resistor. 

The circuit gets its sensitivity from the 
superregenerative detector principle. Cl 
and LI select the station and it is amplified. 
C2 feeds back some of the signal for re- 
amplification. 

Battery life should be extremely good. 
The original unit used in the model pic- 
tured here has been going strong for 100 
hours and shows no signs of wearing out. 
Don't install the battery into its holder with 
the transistor in its socket to avoid dam- 
aging surge currents. In fact, the last step 
in construction, 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 at- 
tempt any of them until you are sure the 
circuit is working properly. 

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 unmeshed 
position before doing this to prevent dam- 
age to the stationary ones. The remaining 
two rotor plates will "bandspread" the 
tuning. 

Another modification is to add an extra 
turn on coil Ll. This is easily done after 
the receiver construction is complete. In- 
stead of starting with 11/4 turns, try an- 
other complete loop for a total of two turns. 
Cut and try different lengths until an im- 
provement in tuning is noted -I- 
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A Stereo Recording Session 

Continued from page 30 

or the conductor a lack of the particular 
sound he wants, the whole thing grinds to 
a halt. They discuss the problem, decide 
how to overcome it, and they're off again. 

A session is generally planned to last 
about three hours and often runs longer. 
As soon as the producer is convinced that 
he has enough material for an error -free 
tape, the session ends, with all hands usu- 
ally waiting around for one last playback. 

Then the editing begins. In an editing 
room very much like the control room at 
the studio, the producer and an editor play 
back every inch of the recorded tapes, cut- 
ting out the "clams," and selecting the best 
takes for their musical and technical quali- 
ties. These are spliced together into a single 
spliced original, a composite image of the 
best work of these highly skilled musicians 
and technicians. 

Another problem is how to connect the 
edited portions, allowing tape for the 
lead -in and the separation between the 
bands. Blank tape won't do, because the 
absolute silence would jar. So the engi- 
neers record silence in the same studio as 
the session and splice in "room noise" as 
needed. 

Now comes the transfer from the half - 
inch tape to the quarter -inch master carry- 
ing only two channels. Here the tape editor 
and the producer work small miracles, em- 
phasizing the sound from one channel, cut- 
ting the volume on the other, blending into 
either right or left some of the center to 
fill out the sound qualities of the master 
tape. Though this is a frequently discussed 
process, there is a generally held but mis- 
taken idea that the editor is an expert who 
takes an orchestral background from one 
tape, a solo from another and a run of six- 
teenth notes from a third to put together a 
performance that never really existed. This 
is anything but the truth, even though it 
could be done. Editing in the hands of a 
conscientious producer is used only to fur- 
ther the musical integrity of the perform- 
ance. It is used as an aid, not as a crutch, 
to carry forward the goals of the composer 
and the conductor. There are times when a 
few notes will be spliced in, or effects su- 
perimposed on the background, but in gen- 
eral the practice is a lot closer to depending 
on a good, clean performance than the pub- 
lic realizes. The complete, edited tape is 
now ready for transfer to the master disc. 

This process will be described in an 
early issue of EI. 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtone..005% tolerance -to meet all 
F C C requirements. $2e95 Hermetically sealed HC6 /U holders. 1 /j' 

pin spacing -.050 pins. (.093 pins availa- 
ble, add 15e per crystal). EACH 

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

Matched crystal sete for Globe, Gonset, Citi -Fone and Hallt 
crafters Units . . . $5.90 per set. Specify equipment rnako. 

RADIO CONTROL CRYSTALS IN HC6 /U HOLDERS 
Specify frequency. 2" pin spacing . . . pin diameter 05 (.093 
pin diameter, add 15e) $2.95 ea. 

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

.005% Tolerance $3.50 ea. 
SEALED OVERTONE CRYSTALS 

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

R QUARTZ CRYSTALS ,., FOR EVERY SERVICE 
All crystals made from Grade "A" im- 
ported quartz- ground and etched to exact 

1 frequencies. Unconditionally guaranteed) 
Supplied in: 

FT -243 holders MC -7 holders DC -34 holders FT -171 holders 
Pin spacing 1/2" Pin spacing 14" Pin spacing Ws" Pin spacing 3/4r" 

Pin diameter Pin diameter Pin diameter Banana pins 
.093 .125 .156 

MADE TO ORDER CRYSTALS SPECIFY HOLDER WANTED 
1001 KC to 2600 KC: 

.01% Tolerance ..$2.00 ea. .0051 Tolerance..$2.75 ea. 
2601 KC to 9000 KC: 

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

.005% Tolerance $3.00 ea. 

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

meters (8335 -8650 KC) within I KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC) 50¢ ea. 
Pin spacing 1/2" Pin diameter .093 
Matched pairs + 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.; 
500 KC Crystals, $1.50 ea.; 100 KC Frequency Standard 
Crystals in HC6 /U holders $4.50 ea.; Socket for FT -243 
crystal 15¢ ea.; Dual socket for FT -243 crystals, 15¢ ea.; 
Sockets for MC -7 and FT -171 crystals 25¢ ea.; Ceramic 
socket for HC6 /U crystals 20¢ ea. 
Write for new free catalog #860 complete with oscillator circuits 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display . .. or order from our Florida plant. 

NOW! Engineering samples and small quantities for prototype) 
n0W made either at Chicago or at Fl. Myers Plant. 24 Hour 
Service ! 

IN CHICAGO, PHONE GLADSTONE 3.3555 

RUSH ORDER. Use coupon for 1st Class shipment 

TEXAS CRYSTALS 
Dept. E -11, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA 

For extra fast service, Phone WE 6 -2100 

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

Continued from page 43 

process would also be much simpler. 
The applications of the light maser are 

a lot closer to home, and closer in time, 
than any proposed expedition to Mars or 
the Moon. Communications systems here 
on Earth are already urgently in need of 
more, and wider, channels. The need for 
the new channels and new uses is already 
upon us, and by the present rate of growth 
in communications, 1970 is the deadline 
date. By then, there won't be a channel 
to spare, anywhere in the world, and there 
will be communications bottlenecks be- 
cause more channels will be needed. 

In the last few years the working radio 
spectrum has zoomed to 30,000 mc, and 
laboratory devices are straining to get use- 
ful outputs at 50,000 mc. Now, the new 
ruby masers operate at about 500,000,000 
mc-a jump of 10,000 times. 

All radio signals require some channel 
width. Even a code signal, considered a 
"point" on the dial, needs a kilocycle or so 
to deliver an audio tone. An AM broad- 
cast signal needs 10 kc for its sidebands; 
an FM signal, 300 kc; and a television sig- 
nal has a channel six megacycles wide. 
Worldwide satellite communications sys- 
tems, planned by Bell Labs and others, call 
for channels thousands of megacycles wide. 
Common sense quickly demonstrates that 
no radio channel can be wider than its 
highest frequency. 

How It Works 
The light maser is a synthetic ruby rod, 

five inches long and a fifth of an inch in 
diameter. Ruby is crystalline aluminum 
oxide, with an "impurity" consisting of 
chromium atoms. 

Like many materials, ruby will undergo 
fluorescence and emit light when stimu- 
lated by light of a higher frequency. We 
have all seen fluorescent materials that 
glow with visible colors when stimulated 
by ultraviolet light. Under the attack of 
green light, the ruby will glow faintly red. 
The red is below the visible red of the red 
of the white light spectrum. 

One more step, and you will understand 
the light maser. In fluorescence, the atoms 
of the substance under attack jump to 
higher energy levels because they absorb 
energy from the incoming "exciter" light. 
Spontaneously, they drop eventually to 
their original energy level, getting rid of 
their excess energy by sending off light 
particles of a particular wavelength. 

In the maser, this "relaxation" to a low 
energy level is stimulated. If the atom is 
struck by a light photon of its characteris- 
tic frequency, it will release its excess en- 
ergy then and there. 

The maser's ruby is in the shape of a long 
rod. The ends of the rod are polished op- 
tically flat, and then coated with enough 
silver to make them opaque. When the 
exciter lamp surrounding the ruby rod is 
turned on, chromium atoms in the ruby 
absorb light, make two "upward" energy 
"jumps" to a higher level, and fall back to 
an intermediate level, where they emit no 
light. A few fall back to the original level, 
giving off red light as they do so. 

This red light is random- photons from 
different atoms fly off in different direc- 
tions. Most escape out the sides of the 
rod as ordinary fluorescence. 

Those that happen to be traveling along 
the rod's long axis, however, reach one of 
the silver reflectors at the ends, and are re- 
flected back. As they go, they strike "in- 
termediate state" atoms and cause them to 
let go of their excess energy. Now a "chain 
reaction" builds up, and the number of 
photons flying back and forth along the 
main axis, being reflected by the silver 
"mirrors" at each end, increases rapidly. 
The long axis becomes the favored direc- 
tion for new photons escaping from the 
atoms, which follow the "triggering" pho- 
tons immediately. Now waves of red light 
are racing back and forth, picking up more 
and more energy from "intermediate state" 
atoms as they do so. 

Finally, in about a millionth of a second, 
the amount of light energy built up is so 
enormous it breaks through the opaque 
silver coatings at the ends. It emerges as 
a powerful, thin beam. 

It is easy to narrow the beam further 
by means of lenses, because it is made up 
of monochromatic light. Focusing white 
light is always a problem, because it is 
made of light of so many wavelengths. 
Lenses and reflectors tend to bend or direct 
the light of different wavelengths at dif- 
ferent angles. 

At present, the best way to communicate 
with a maser is by keying it -which seems 
to bring us back to the old blinker light. 
But it can be so much more effective than a 
blinker. The narrow beam insures se- 
crecy, and freedom from interference, as 
two or more beams of the same frequency 
can ride side by side, or cross. Also, a 
maser beam can ride a narrow, closed pipe 
-a "waveguide." 

Light masers under development will use 
other types of crystals, and also gas mole- 
cules. The original idea of a ruby maser, 
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suggested by Bell Labs' Dr. A. L. Schaw- 
low and Columbia University's Dr. C. H. 
Townes, would have used a paired -atom 
technique that would require the maser to 
be operated at very low temperatures. Dr. 
T. H. Maiman of the Hughes Aircraft Com- 
pany's research laboratories devised the 
first working light -maser described here. 

"Maser" is from the initial letters of 
"Microwave Amplification by Stimulated 
Emission of Radiation." Dr. Maiman calls 
his design a "laser," for "light amplifica- 
tion," etc., and this name will probably 
stick. 

The illustrations and the text say that 
the laser's beam is in the invisible portion 
of the spectrum, and more than hint that 
we saw it. Our drawing shows an eye 
looking at the spectrum from a white light, 
and also the laser's "red" flash which is off 
the end of the visible spectrum. This means 
it is off the eye's normal low -frequency 
response curve, but being so powerful, it 
registers on the retina. The eye reports 
"red flash" to the brain, since that is the 
closest "normal" report it can make. It 
is a "spurious response," just as your radio 
receiver may respond to a powerful nearby 
signal on a frequency not even covered by 
its dial. 

The light maser, or laser, pulses at such 
a high rate it may also find use as a switch- 
ing device for computers and control sys- 
tems, as transistors are used now. 

The small size and simplicity of the 
equipment make it economical, except for 
the cost of the ruby element. No doubt 
gas -molecule lasers (watch EI for devel- 
opments) may make for further economy. 
This will be very important as the world's 
need for communications and telemetering 
expands in the near future. _F 

A True Electronic Watch 

Continued from page 47 

turns the gear train connected to the hands. 
This results in a smooth sweeping move- 
ment of the second hand instead of the 
normal jerky motion of escapement time- 
pieces. Bulova says it can be accurate to 
a gain or loss of one minute per month. 

This extremely simple mechanism is 
downright astounding when the size of the 
components is considered. The magnetic 
assembly at the tip of each tine consists 
of a cup -like piece of magnetic iron. With- 
in the two cups are conically shaped elec- 
tromagnets, each with a coil, one made up 
of 8000 turns, the other of 6000 turns, of 
0.0006" insulated wire (that's about one 
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ELECTRONICS ILLUSTRATED 

Your advertisement can reach this mail- buying audience for only 35; per word . . payable in advance 
(Check or M.O. please) . m'nimum 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 

BUY GOVERNMENT Surplus: Electronics; 
Test Equipment; Oscilloscopes; Trans- 

ceivers; Radiotelephones; Jeeps; Boats; 
Aircrafts; Misc.- Individuals can now buy 
direct from Govt. -Send for: "U. S. 
Depot Directory & Procedure" $1.25. To: 
Brody Surplus, Box 425 -EL, Nanuet, New 
York. 
EXCELLENT BUYS on Tubes and equip- 

ment all listed in the "Green Sheet." 
Send .254 for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 
Corp., 512 Broadway, Dept. El, NYC 12, 

NY. 
FREE! GIANT wholesale catalog on elec- 

tronics, Hi -Fi, transistor, scientific, 
hobby, optics, photographic, house- 
wares, jewelry, tools, novelties, toys. 
Write: Lektron, 2418 Everett Ave., 
Chelsea 50, Mass. 

AUTOMATIC DOOR Operators new fa- 
mous make. Only $59.95. Buy direct. 

Save! Free literature. Demsco, Inc., Se- 
bring 15, Ohio. 
ELECTRONIC SURPRISE Package! 5 

pounds assorted parts. $25.00 value. 
Only $2.98. KPJ Sales, Box 1252 -F, Studio 
City, California. 
RADIO DIAGRAMS 500 ea. Televisions 

$1. Raybon, 100 Rocksprings Street, 
Forest Park, Georgia. 

BUSINESS OPPORTUNITIES 

GROW MUSHROOMS. Cellar, shed and 
outdoors. Spare, full time, year round. 

We pay $4.50 Ib. dried. We have 29,000 
customers. Free Book. Mushrooms, 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. 

HI-FI 

HI -FI FROM Japan. Finest imported 
tuners, amplifiers, recorders, etc. Free 

catalog. KPJ Sales, Box 1252 -F, Studio 
City, California. 
COMPONENTS, RECD RDE RS. Free 

Wholesale Catalogue. Carston, 125 -G 
East 88, NYC 28. 

EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco " -El, Box L, 
Boston 19, Mass. 

EDUCATION & INSTRUCTION 

ENGINEERING EDUCATION for the 
Space Age. Northrop Institute of Tech- 

nology is a privately endowed, nonprofit 
college of engineering offering Two -Year 
accredited technical institute curricula 
and complete Bachelor of Science degree 
programs. Students from 50 states, many 
foreign countries. Outstandingly success- 
ful graduates employed in aeronautics, 
electronics, and space technology. Write 
today for catalog -no obligation. 
Northrop Institute of Technology, 1116 
West Arbor Vitae Street, Inglewood I, 
California. 

ATTENTION. LEARN the Morse code in 
minutes by a proven method, copy- 

right 1960. Send $2.00 to: Easy Method 
Morse System, Box 86, Perrysburg, Ohio. 

. MISCELLANEOUS 

MYSTIC ANTENNA reveals secrets of 
nature's electronics! Locate hidden 

springs, water, gas, sewer lines, buried 
treasure! Works indoors; outdoors. Saves 
work, money! Easy to use. Fun for experi- 
ments! Details free. Stillwater, Box 317 -S, 
Morris Plains, New Jersey. 

EXPERIMENTERS! ELECTRO Mineral Unit 
sends code many feet with 25 drops of 

water! Science demonstrations. Unlimited 
possibilities. Guaranteed. $1.50 postpaid. 
Bonus for circuits submitted. Shoffner's, 
Box 335, Hamilton, Montana. 

TAPE RECORDERS 

TAPE RECORDERS, Hi -Fi components, 
Sleep Learning Equipment, tapes. Un- 

usual values. Free catalog. Dressner 
69 -02 Z 174 St., Flushing 65, N. Y. 

RENT STEREO Tapes -over 1500 different 
-all major labels - free catalog. 

Stereo -Parti, 811 -AY Centinela Ave., In- 
glewood 3, California. 

LEARN WHILE Asleep with your -re- 
corder, phonograph or amazing new 

Electronic Educator" endless tape re- 
corder. Details free. Sleep -Learning 
Research Association, Box 24 -El, Olym- 
pia, Washington. 
NEW CONCEPT of self- hypnosis teaches 

you quickly, easily. New tape! New rec- 
ord! Free literature. McKinley -Smith Co., 
Dept. T -3, Box 3038, San Bernardino, 
Calif. 

RADIO & TV 

IS DISTANCE ONE -TUBE plans -25¢; 
One -tube Handbook - 504, including 

Transistor experiments, catalog. 
Laboratories, 1131 -K Valota, Redwood 
City, California. 
FREE! 1961 CATALOGS for newest, best 

electronic bargains available. Stereo, 
hi -fi, ham radio, 1000 other items. Alco 
Electronics, Lawrence 4, Mass. 

SMALL QUANTITIES For Large Quantity 
Prices - Resistors, Tubes And Coax 

Connectors. Free List. Tito Capogrossi, 
1011 North Cayuga St., Ithaca, New York. 

DIAGRAMS FOR Repairing Radios, Tele- 
vision $2.00. Give make, model. 

Diagram Service, Box 672E1, Hartford I, 
Conn. 

PERSONAL 

LOANS BY Mail. $50 to $600 for any pur- 
pose. Confidential. 2 years to repay. 

Write for free loan application. 
American Loan Plan, City National Bldg., 
Dept. EI- 12150, Omaha 2, Nebraska. 

LOANS ENTIRELY By Mail -$600 Or Less. 
Repay in 24 monthly payments. Write- 

Budget Finance Co., Dept. AL -120, 114 S 

17, Omaha 2, Nebr. 

DETECTIVES 

DETECTIVES -WORK Home -Travel. Ex- 
perience unnecessary. Detective Par- 

ticulars free. Write, Wagner, B -125 West 
86th, New York 24. 

. MUSIC 

ELECTRICAL SWISS Musical Movements 
$6.50. Spielman, 131 West 42nd, New 

York 36. 
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fifth the diameter of human hair!) . These 
coils, 0.15 inches long and 0.18 inches in 
diameter, each with about 300 feet of the 
tiny wire in it, drive the tuning fork. Their 
pulses of electric current become pulses of 
mechanical energy in the fork tines. A 
third, smaller coil inside one of the other 
two acts as a "feedback" coil for the tran- 
sistor, which works essentially as an oscil- 
lator to supply the 360 -cycle driving 
current. The circuit requires 0.000008 
watts of operating power. 

If anything in this description sounds fa- 
miliar, just remember the crystal oscillator 
used in radio transmitters and in frequency 
standards. The crystal has a natural reso- 
nant frequency, just like the tuning fork 
in the watch, and the coils are designed to 
operate electrically at that frequency. The 
crystal actually vibrates. In both cases, 
mechanical and electrical elements give 
each other "nudges" to keep them operat- 
ing on time, on frequency. 

Although the face of the watch is not 
unusual, the back is. The time -setting 
wheel and replaceable mercury battery 
($1.50) are located here. 

To assure the wearer that it is calmly, 
smoothly, accurately keeping time, the 
electronic watch doesn't tick -it purrs. 

Elaine E. Sapoff -0- 

NEW! SCIENCE FAIR PROJECT KITS 
Materials, Ideas for Your "Science Fair" Entry! 
Carefully planned to give any boy 
or girl the fun and excitement of 
discovering science facts. Can lead 
to awards or scholarships! 

For Junior High School and beyond: 
MOLECULE AND CRYSTAL MODELS 
KIT -Rods and balls to make atomic mod- 
els, plus directions- 
Stock No. 30,413 -EB $2.50 Postpaid 
NUMBER SYSTEMS ABACUS -Makes a dramatic exnlhtt demon- 
strating number systems other than the decimal system-- 
Stock No. 70.334 -EB $4.25 Postpaid 
SOIL TESTING KIT -Basis for many fascinating experiments re- 
garding growth of plants. etc. - 
Stock No. 60,118 -EB $2.00 Postpaid 
TOPOLOGY -All the ingredients for a project on 4 color map prob- 
lems. Moebius strips. etc. - 
Stook No. 70,353 -EB $6.00 Postpaid 
CRYSTAL GROWING KIT --Grow breathtaking display of large 
crystals with this set - 
Stock No. 70,336 -EB $9.50 Postpaid 

For Ages IS thru Jr. High School: 
MAGNETISM KIT -Based on magnetism demonstrations developed 
by UNESCO 
Stock No. 70,325 -EB $3.75 Postpaid 
('OLOR THROUGH POLARIZATION -Show the beautiful color 
erects produced by passing polarized light through transparent 
objects- - 
Stock No. 70,350 -EB $2.00 Postpaid 
OPTICAL ILLUSION KIT -Diagrams, lenses, mirrors, etc. for pro- 
ducing many amazing optical Illusions. 
Stock No. 70,352 -EB $3.00 Postpaid 

MATH TREASURE CHESTS 
Expertly selected collections of mathematical tools, games, gadgets, 
and other items! Exciting fun! Improves your math understanding .. . 

Your grades in school! 
Stock No. 70,327 -EB -(for ayes 5 to 8) $10.00 Postpaid 
Stock No. 70,328 -EB -(for ayes 8 to 12) $10.00 Postpaid 
Stock No. 70,329 -EB -(for ayes 12 up) $10.00 Postpaid 
Order by Stock No. -Send Check or M.O. Satisfaction or Money Back! 

FREE! Write for Giant CATALOG "EB" 
144 Pages -Over 1.000 Bargains Science, Math, Optics! 

EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 

DO IT YOURS E I_ IF 
Now you can Build Your Own 
Nest Egg. Enter Cavalier's 
$50,000 Double Jackpot Con- ; - test and win cash prizes. 

J/ rï i 'r We've done most of the work for you -all you ' 1,p have to do is to complete a crossword 

January. 1961 

puzzle. We give you full definitions, and 

many of the letters are already filled in. 

It's fun to do. You'll find the complete plans 

on how to build your nest egg by winning the 

$30,000 First Prize, or the 

$20,000 Second Prize 
in Cavalier's Double Jackpot Contest plus information on 

how to be eligible for cash bonuses -in the February 
Cavalier Magazine on sale Dec. 29 

lll 
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All Tubes Individually Boxed 
UNCONDITIONALLY GUARANTEED 

FOR ONE YEAR 
SEND FOR FREE COMPLETE TUBE LIST 4 ORDER BLANK. YOUR INQUIRY WILL PUT YOU ON OUR MAILING 

LIST 

\ , a28LÑRNRELECTRIC 
send me one 

Ave., Harrison, I 
IIEFREENICS ILLUSTRATED ptlon to 

TRO (I 
) Year FRF. N. J. 

Schematic 
D1 

ubxrrl 
PLUS 

'WE- Name.. (state tnodeam _ _ _ _ _ _ _ _ of radio or TV-) dresa ..............." . . ... Ad ... .. 
City 

.... . e FREE 
EICO TUBE TESTER 

This brand new EICO tube teet- 
e r 
with 

is your. absolutely FREE 
ith every receiving tube der 

of 5199 or 
m 

within 00 days. 
TESTS all n new tubes and pit 
tubes. May he purchased from 
TELTRON for 534.95. 

Quan 
6646 
6BC5 
68E6 
6B G6 
6BH6 qwn. Type "des 6036 

021 .4S 68KS 
183 .62 685(7 
IRS .51 6817 
1T4 .51 6RN6 
1U4 .51 6806 
IUS .43 680Q7 
1X2 .62 GOYS 
24F4 1.02 6626 
3BCS .59 6627 
38N6 .50 6C4 
3026 .45 GCBS 
3086 .51 6C06 
3V4 .46 ;CGS 
4807 .75 6CF 6 
SW .43 6CG7 
SUS .59 6CM7 
5V4 .45 6CQ6 
5 %11 55 6C136 
SY3 .30 6144 
6464 .43 6006 
SAGS .52 635 
CANS .47 616 
CALS .43 65(6 
CAMS .59 654 
CANS .64 65A7 
GAGS ,4$ - 65K? .45 
CASb 31 6SL7 
CADI .S0 65N7 

.411 6406 .43 CSQ 
35L6 .41 .. CAV6 .37 .. CTS 

.. CAWS .S0 GUS .76 SOCS .4a 
64X4 .60 NC .46 SOLO .50 

SAVE ON ALL 
TUBES 

Here's a Partial List of 
Most Often Used Tubes 

Prize 
.36 
.46 
.46 

1.16 
.51 
.51 
.75 
.73 
.74 
.90 
.33 
.35 
.75 
45 

.95 

.41 

.51 
1.63 

.59 

.45 

.44 

.44 

Quan. Type 
4334 
6W6 
LXS 
7A U7 
BC G7 
12476 
12477 
1241.16 
124 07 
124 07 
124 X4 
124 X7 
12427 
1.284 
12846 
12E1E6 
120 H7 
12BQ6 
12877 
12CU6 
12DQ6 
12547 
1255(7 
125N7 
12507 
174 X4 
17D4 
170Q6 
196G6 
25B0/6 
25016 
2SCUC 
2516 
35CS 

rlea 
.43 
.53 
.75 
.53 
.5. 

:ri 
.43 
.56 
.73 
.60 
.61 
.65 
.52 
.46 
.46 

.59 

.95 

.59 

.69 

.49 
61 

.39 

.41 

.45 

.60 

.00 

.33 
.71 

.63 

.6S 

.63 

State 

Self -Service 
Tube Checkers 

These reconditioned n le 

model 22 socket t be checkers 

ore their 
bony shops. Let your 
tube customers test their own 

be 
rete 

nedr in 
investment 

with 
little effort 

v nneyour 

COMPLETE 
o 

WITH REI' 
BOTTOM 

LIGHTED O HEAD. NEON 

$39-95 
FOB Our 

Warehouse 

"USED TV" 
SOO TRADE -IN 

TV's 
sets ets are all 

expensive console 
models with little or 
no tube replace- 
ment. These sets 
can become excel- 
lent sets for re-sale 

s 
r your own second 
et. Sizes are: 18 ". 

17' and 19 ". None 
smaller. Sets shipped 
FOB. Harrison, N.J. 

All Transistor 
PORTABLE RADIO KITS 

i3 No bigger than a package of cigarette,. 

.65 
these powerful portables will amsae you. 
Can be aweembled easily in 30 minutes. 
Kit Includes: handsome cabinet. tran- 
sistors. printed circuit. ear p 

r 

. resistors. 
nndei antenna and instructions. 

Money back if not as advertised. 

Prepaid List val.. 515.95 
$695 

.5C 

.36 

.50 

.6g 
1.43 

.02 
1.15 

.32 
43 

Send for FREE complete list of most often used tube types 

Heavy Duty Solder Gun 

der eon 

tonnes 

reioal 
ob. spotlight °Ilom 

neat. 
1, 

on. Entra tY 
es lob ea With Each 

TIP tri Replacement 

or Serviced' erviced One Years y 1EL- 

IRON. PrepeN S5. 

FIBER FUSE 550 ea. 
CLIPS.. 12 for 51.65 

PREPAID 

RCA CHEATER 390 ea. 
CURDS for St.95 

PREPAID 

$10. asr5la 

New Price Schedule of Television 

PICTURE TUBES 
PICTURE GUARANTEED FOR ONE (1) YEAR 

1OBP4 7.95 17CP4 .17.25 
12LP4 10.75 17GP4 .17.95 
14BP4 11.75 17HP4 .16.49 
14CP4 11.85 17JP4 .16.49 
14QP4 13.25 17LP4 .17.45 
164P4 16.5 17QP4 .33.25 
16CP4 12.49 177P4 .16.49 
16GP4 15.99 177P4 .16.49 
16KP4 11.95 20CP4 .15.75 
1611P4 11.95 20HP4 .17.75 
1747P4 16.75 21ACP4.21.95 
17AVP4 15.75 21ALP4.18.75 

21AMP4 18.75 
214P4 .21.25 
21ATP4.19.25 
21AUP4.19.25 
21AVP4.19.25 
21AWP418.73 
21EP4 .17.25 
21FP4 .19.25 
21MP4 .21.25 
21WP4 .17.25 
21XP4 .18.75 
2171,4 .18.75 

Aluminised on Any Tube. $4.00 Extra. 
All Picture Tubes eauire a defiaait on your dud. Please add 

1additional 
$5.00 on tube Niece to 17 . Add $7.00 on s' 

9'. 2('. 21' and 24'e. Your each deposit will be refunded 
immediately upon receipt of your dud prepaid. 
Picture Tubee are ehieped promptly from o ' 

rehouse 
fthe US Continent and Canada only). Harrison. N.J. 

ICTURE AUTO VIBRATORS 
TUBE BRIGHT- 
ENER 99c a Volt 4 Prong Universal. .51.59 

I2 Volt 3 Prong Standard..$L73 
Series typo...51.39 12 Volt 4 Prong Standard..$1.99 

NEW LIBERAL TERMS: No minimum order. Free postage on all tubes & parts or- 
ders over $5.00 In U.S.A., APOs Si Territories. 25% deposit reunited on CODs. 
Please send approximate postage on Canadian and Foreign shipments -excess will be 
refunded. All picture tubes and outdoor antennas shipped FOB Harrison, New Jersey. 

Tubes listed may be 
factory seconds o 
used tubes and are 
clearly marked. 

428 Harrison Ave. Harrison, N. .I. Phone HUmboldt 4 -9848 

Electronics Illustrated 

4- 

L 
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RCA training at home can be the 
smartest investment you ever made 

Look what 

you get in 

the Course in 

Electronic 

Fundamentals 

40 
Fascinating 

THEORY 
LESSONS 

tuusnt+ 
ttsatrtsttt, 

Containing all the basic 
principles of radio and 
electronics in easy- to -un- 
derstand form. 

15 KITS 
to build a Multimeter, 
AM Receiver and Sig- 

nal Generator. Kits 
contain new parts for 
experiments, inte- 
grated so as to demon- 
strate what you learn in 

the lessons and to help 
you develop technical 
skills. Each kit is fun to 

put together! 

Practical work with the very first 
lesson! Pay -only -as- you -learn! No 
long -term contracts to sign! No 
monthly installment payments. Pay 
only for one study group at a time 
if and when you order it! 

Stake out your future 
in electronics now! 

SEND FOR OUR 
FREE HOME 
STUDY CATALOG 
TODAY? 

e 

Just fill out this card and drop it in, 
the mail -no postage needed. 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of 
America 350 W. 4th St.. New York 
14, N. Y. 610 S. Main St., Los An- 
geles 14, Calif. 

The Most Trusted 
Name in Electronics 

40 SERVICE 
PRACTIC ES 

Full of practical. time-sav- 
ing and money -saving serv- 
icing tips, bound into 20 
books. 

PLUS ALL THIS AT NO EXTRA COST 

MULTIMETER 
A sensitive precision meas- 
uring instrument you build 
and use on the job. Big 
41/2" meter with 50 micro- 
amp meter movement. 
20.000 ohms -per -volt sen- 
sitivity d -c, 6,667 a -c. 

r - 

AM RECEIVER 
Have the satisfaction of 
building your own radio 
receiver with this high - 
quality 6-tube superhetero- 
dyne set. Big 5" speaker, 
tine tone! 

SIGNAL 
GENERATOR 

A "must" for aligning and 
trouble -shooting receivers. 
Build it for your own use. 
170 KC to 50 MC funda- 
mental frequencies for all 
radio and TV work. 

RCA INSTITUTES INC. Home Study School, Dept. El -11 

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

Without obligation, rush me the FREE 64 -page illustrated book describing your 
electronic training program (check one). No salesman will call. 

Home Study Los Angeles Resident School New York Resident School 

Name 

Address 

City 

(Please Print) 

Zone State 

Veterans: Enter discharge date 

CANADIANS -Take advantage of these same RCA courses at no additional cost. 
No postage, no customs, no delay. Enclose this card in envelope and mail to: 
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec. 
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HOME STUDY SCHOOL 

MED 

RCA TRAINING CAN BE 
THE SMARTEST INVEST- 
MENT YOU EVER MAKE 
With RCA Institutes Home Study training you set your own 
pace in keeping with your own ability, finances and time. You 
get prime quality equipment as a regular part of the course ... 
and you never have to take apart one piece to build another 
Perhaps most important, RCA's liberal Pay -As- You -Learn Plan 
is the most economical home study method because you pay 
only for lessons as you order them ... one study group at a 
time! If you drop out at any time, for any reason, you do 
not owe RCA one penny! No other obligations! No installment 
payments required! Licensed by New York State Education 
Department. 

Choose YOUR FUTURE from this list of courses: 
Radio and Electronic Fundamentals (see reverse side) 
Television Servicing 
Color Television 
Electronics for Automation 
Transistors 

RESIDENT SCHOOLS 

START YOUR CAREER 
IN ELECTRONICS NOW 
AT RCA INSTITUTES in 
Los Angeles- NewYork City 
CHOO 

Course Qualifications Length of 
Course 

A Advanced Electronic 
Technology IT -31 

H.gh School grad, with 
Algebra, Physics 
nr Science 

r;av 2i, vrs. 
f .i' ,-,, yrs . 

B TV and General 
Her troni cs 1V-7) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 1..: yrs 
Eve- 142 yrs. 

C Radio & TV 
Servicing (V.3i 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 9 mos. 
Eve. 2,a yrs. 

D Transistors V.3 or equivalent Eve. 3 mos. 

E Electronic 
Drafting iV.9) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Eve. 3 yrs. 

F Color TV V.3 or equivalent Day 3 mos. 
Eve. 3 mos. 

G Audio.H1 Fidelity V.3 or equivalent Eve. 3 mos. , 

H Video Tape V-3 or equivalent Eve. 3 mos. 

I Technical 
Writing i0.10) 

V.3 or equivalent Eve. 3 -18 mos. 

J Computer 
Programming 

High School grad Day 6 weeks 
Eve. 21 weeks 
Sat. 30 weeks 

K Redo Code (0.4) 8th Grade Eve. as desired 

L Preparatory Math & 
Physics (P.0) 

1 yr. High School Day 3 mos. 

M Preparatory 
Mathematics (P'OA) 

1 yr. High School Eve. 3 mos. 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary if mailed in U. S. 

Postage will be paid by - 
RCA INSTITUTES, INC., Dept. EI -11 

350 West Fourth Street 
New York 14, N.Y. 

FIRST CLASS 

PERMIT NO. 

10662 
NEW YORK, N. Y. 

11111111111111111 

MIME 

RCA Institutes is one of the largest 
technical institutes in the United 
States devoted exclusively to elec- 
tronics. Co- educational Day and 
Evening classes. Free Placement 
Service. Applications now being 
accepted. 

SEND FOR THIS 
FREE ILLUSTRATED 
BOOK TODAY 

Fill in the other side 
of the postage -free 
card and check 
Resident School. 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of 
America 350 W. 4th St.. New York 
14, N. Y. 610 S. Main St., Los An- 
geles 14, Calif. 

The Most Trusted 
Viir Name in Electronics 
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